1 Modified Cpn10 and PRR signalling Field of the Invention =~ The present invention relates to
modified chaperonin 10 polypeptides, and to nucleic acids encoding the same. The present invention
further relates to mutants of chaperonin 10 and to compositions comprising such polypeptides.
Background Mammalian chaperonin 10 (Cpn10), also known as heat shock protein 10 (Hsp10) and
early pregnancy factor (EPF), is typically characterised as a mitochondrial 'molecular chaperone
protein io involved in protein folding together with chaperonin 60 (Cpn60), also known as heat shock
protein 60 (lisp60). Cpn10 and Cpn60 are homologues of the bacterial proteins GroES and Groa
respectively. GroES and CpnlOpgedkakap Opireininet PRI &itpealihgg that bind as a lid onto a
barrel-like structure comprising fourteen GroEL or seven Cone() molecules respectively, which tether
denatured proteins to the complex (Bukau and Horwich, 1998, Cell 92:351-366; Hartl and
15Hayer-Hartl, 2002, Science 295:1852-1858%!d of @5 M¥eBfiRins are highly conserved across
e aran R4 B W ERRALA ARG I e AAME B8RS A eRcaliers o
H pnl1l0 shares 3

rat Cpnl0 at only a single’amino acid position. Human % sequence identity (60%

similarity) witle'GeeES thesamechesiermeerbinveninn GuhieEelalrs o iRuausnTePRHRREd Rt Reric rings
wherein e@chdmws%gﬁ?m@gggﬁ%wegﬁg@jtially three different structural regions, a core
anti-parallel p-barrel region flanked by a "roof" p-hairpin loop region and a "mobile loop" region. The
anti-parallel p-barrel region of each monomer forms the core of a dome and when assembled in the
heptamer the P-hairpin loops of each monomer faokghmindof of the dome. In each monomer, the

mobile loop region is at the opposite end of the p-barrel to the roof loops. A secti i-parallel
p-barrel region for%@@%@i%ﬁ?@?%‘ﬂé&@ﬁ@% ﬁ%? 1@8%%38?}%% e v %?ﬁ%%@ﬁ%%%ﬁ% contains
a number of phytpeeneticriyERMSe tygichinshaceteitsdresl adnigchonighiels melegy|podiaRATONS PYOM8Y.  In

ddition to its intracellular rol i , I
Curtace (e HHREL T oRRoGR B @?ﬁfé‘f&e%%%j@ﬁ%’?ﬁ%@gﬁﬁ’i‘??ﬁfﬁ#ﬁ? e i et
A, 2003, J Bieb (iapb2)7 P61 ang 16)nER BIe MREISHRSIPhEIRPREEE]INMRIENSs %o Il the
immune respapse Wik PelREa A Ghe: i BRITEIRSREAB I BRE hehsicpes e bimglisglyid ireoadficacy

and safety of Cpn10 has recently been established n the treatmen, of 2 human patj '

rheumatoid aerﬁ%"@éﬁ’Hﬁ@rétWE@f{@e@W, éé&zﬁ%%%&'}ngﬂﬁéé)s%{ﬁ%%ﬁ s(\;\?ﬁjlggrnﬁégtg\t\ggﬁ%rch.

Dermatol. 2008thbA 458866 pyoteins-towe vempiexBekawitnih ioavCp o8 G185 e manlémér

mediating this,immuyno I By, ha mained elusive. The present invention relates to the
R R o A et

discovery“‘that ation of nmunomodulatory activity of C n%o,,in yarticular its
role in binding hganGend® peateina pecbighlicpNRERERIBFL P RISSIFEUZHTRS FaIIIAKE %@c{éﬂﬂ@} ToR),
Nucleotide-binglipg.damain LiFhR SRrieEiRICRTIMNRIsRG Hikepraoentars (il Briirodeipendent
~activators of IRF J(&DA!) C-type_Lectin receptc%]s CLR)ora ?[ni{gb fo thn%;éﬁ'io%(tﬁ%gé‘é‘”ﬁ (e.g.
1fi16, Aim2, MIRES, %J*PW Shmhaipres AteoPAIvETS o' #E s@ &, TR, provided an isolated

chaperonin 10 peh4reptideipOssEEGIESMoRiIDsRs dredfhapetbhepiprras ingscHeiopres cegigand
compared lo Al chapetan A0 RRPSRIL BuERPINaR OAmAaCmEAL dlEiR ey Aabar

isolated CPnl dsp%q I[de possessing an Increase nity for a nucleic acid-based PAR ligand
compared to AlaGpd b9 pihpidpiripindEDagoNIdBs. Mobig é@AﬁQ%Mf'ﬁ@fﬁW@ﬁ%ﬁngLR) ,
Nucleotide-binging slomaiseRiGre Ha iRt AT ENIAR Wil Cad sk giCrRe MEiBiaRy B A-ckipiandent
activator of IRF (DM), C-type Lectin receptor (CLR) or a member of the 1j:120X/1 fami .g.
1816, Alm2, Mmmg@ﬁffpweﬁomeﬂ?&“ﬁb%ﬂ%& b@ SBMRey %m&‘&%&l&? %°M§ruﬁé%§§e§?{§t’%eﬁt one
of TLR3, TLR7h& bidte EhiR tie poerertbineimus itose Arsdetionayf e artiReale! frbasrilyapianifaythe an
agonist or antagonist. In.one embodi ' I tige. ARRESTHES e t e gharge
comparedo tHe A% %%%%?&Sgﬁlld§%b§$ﬁ§ |%o at dqﬂdf‘;/pepti e.rﬁiggpu%ﬁé%%%rﬁgﬁggin amino
acid insertion aihylggenetica)ynonserredaminn agidsonsiydinaprovnsina b roelisRYS pd8lpeptide. The
polypeptide may be patiiy-LeivRrheacambnan iy RiadisesseratopHmlly potiegedioeEpn10

may be of eukaryotic origin. The polypeptide may be of mammalian origin. The polypeptide be
human Cpn10.2! therelhaifreedsrp B ﬁ?e‘%ﬁﬁﬁgqggfg%éﬁhﬁ@%é%?éﬁé gé oddut ?Fégg eé@(gr@%tion of
the AlaCpn10 mglecHlg. ef e, Peastio B aYidne 278: 2601 T646) disdl isstiturtianmghobitthgrrenogeifstarns ér a
combination thereqf. Th bstitution may be the r f 1 j Cj idues with
one or mor® pd&HARS c%ez%e F%%ﬂﬁu%%?g%gean\t'gﬁwegr%%@y igﬁé;tf%gn@%%%ﬁé%%ge%ﬁ%g ed
residues may béccediaglydtidtbfiimass wrdliseiehyodithrsiiOdisr srsgniysigae evrlivherdfdhulaeimediPimay be
the inclusion of one or more positively charges residues. The mutational deletion may be the removal
of one or more negatively charged residues.  In another embodiment, a neutral residue may be
replaced with a positively charged residue. The positively charged residue may be arginine (R), lysine
(K) or histidine (H). The neutral residue 3 may be asparagine (N), glutamine (Q), serine (3), threonine
(T), glycine (G), aianine (A), valine (V), leucine (L), isoleucine (9, proline (P), phenylatanine (F),
tyrosine (Y), tryptophan (W), cysteine (C), methionine (10) or H . Note, Histidine has a pKa -6.5,
therefore it will be -11% ionised at pH7.4 (eg extracellular milieu) and -76% ionised at pH6.0 (eg
oando-lvvenecomal comnartmente containinad TI R TIR7 T1 R and T1 RO) In annthar embodimeant



15There is also provided herein an isolated Cpn10 oligomer comprising seven Cpn10 monomers
wherein two or more monomers are covalently linked?to each other. The covalent bond is formed
between the C-terminus of gne monomer and the N-terminys of jage m ithin the
Cpn10 heptarﬂ@?”l’ﬂ@‘@-tsa‘ﬂ@ ﬁ%ﬁ?ﬁlﬁ,%@%ﬂ $0A% & géivég Fé@ﬁ%%ﬁ%& gﬁ@@gﬁﬁ% E{t}agﬁe
addition of onghitameeeaamicio Baidaideg0plal&phEB-ERSGIy-Cpn10), or shortened by the 20removal of
one or more aming, acids. For example,.the isola peptide is.Covale 0 forth in
SEQ ID NO: 355. Okﬁ‘ivﬁreg ur eer)(%%r% o%itr@e]:nt?%ac m%onné%rg%th?ng%i%%alﬁlﬂﬁ%@?n h(@pﬁamer
may contain dmexgromadeatnytatiivits eyl cedinesraivsuey IbGPasealJaYRPNA e sRodRe-HISeER. R or H),
03(K, R or H)ﬁ%f‘%dﬁcé}foh'bf EBtHo Biid D RAGSRMbNuZARaem of 80%1 R Ridehichid2oR iar H),
D13(K,25R,H,N,Q,G,A,V,L,I,P,F, Y, W,C, M, SorT), R14 (K or ?@h]&(ﬁ R or H), E18(K, R,
H, N, O, G, Abipding ligantis ol pattem ecausiien, REBHIRSKII FoBIR. Aol IR ??@PE"%# VA22 (K,
R or H), E23(IfuReditidbirfdn§ dbmdn L ARRoRtalinV imiM (818, TRIG24ids, Raapidl VRS, IRbr H),

T26(K, R or H), R27(K or H), G2 ). 029(K. R or H | - L32(K, R
or H), P33(K, FeRSNRRT 2% EZ&‘{’%—'{??#%% I@S?{c?"ﬂ?‘?}?%i?, f&%‘#%ﬁ%ﬁﬁ%@é@@ )|6—|),
S36(K, R or Hian@BR&(, IRering, @RBKarR IBEKH), K39(K, R or H), V40(K, R or H), L41(K, R or H),
042(K, R or H), T44(K, R or H), V46(K, R or H), S50(K, R or H), S52(K, R or H), K53(R or H), 054(K, R
or H), K55(R or H), 056(K, R or H), G57( K, R or H), E58(K, R, H, N, Q, G, A, V, L, |, P, F, Y, W, C, M,
S or T), I59(K, R or H), Q60(K, R or H), P61(K, R SHR¥BR2(K, R or H), S63(K, R or H), K65(R or H),
V66(K, R or H), G67flcdRibiz )  BEBHGR, tel i:Qridad ¥y Esolpted EhagevniiCl (oIS ancTy KB IR or
H), P73(K, R or H), E74(K, R, H, N, d. 0, A V.l I. P F el N H),
Tk e or HGRRe oy 1y ronge Tl dsdoeln Meolh b2 & L SRRSO B G
VL, Py F, Y, WG MiS 900 R oo alehe N ofv B Yookick B Y, W, C, M, S or T), K85(K, R or
H), D86(K, R, H, N, 0, G, A, V, L, I, P, F, ¥, W, C, M, S or T), 5 Y87(K, R or H), F88(K, R or H), L8I(K,
R or H), R91(polypeplidmasrssiy B Rerezses, ainy, fo! f ICIRiCRkbassd RS Jpery 6@%@% B 1),
D94(K, R, H, @) &%ﬁeg{dé_(%@gﬂa{gw, C, M, S or T), L96(K, R or H), K98(R or H), V100(4, R or
H), D101(K, R, H, N, AV, L LPFE Y, WC MSorT), MH-Conl0, MR- K_Cpnl 0,
MKK-Cpnl 0, |v|KKRbé;?ﬁfo{"A!rab&ﬁnﬁ??flg?%%&{i’?&rpmai %EE%?E%?%%@%@&%&%@ K39,
Ala-Cpn10-K5amify anCRIN FISKKES resaniGpRLEIK DBlAAIzpendeGpadioaiok 16, IAfal@ijh 1ores;edin

Ala-Cpn10-KK85, Alax 10-K - : , deltaE34,
de?taéogs, delfgﬁegg,%%@nﬁﬂ,m c%ﬁ%@%}%e'taDgﬁ éd%%%% %ﬁ?é%q&gﬁgﬁ?fégg Eﬁ% d(fl :Dlol ora
combination therecFnerT e EticheciHrienfaR thEER BARBRSIBIGC Bt EaSHPIePT B-Barrel4s! Hetifed in

Table 2. At leashgng SLaHYRMAY Re B swhstibtoRe The substitution may be LOK, F12K, 013K,
D13N, E18A, E18K, E18M, E180, E185, E18R, R19K, 15 520K L41K 042l§; !ﬁ%&ggagslé%sg OR,

V66K, DESK. 068N | RegERIaY10¢ 87 RO SRaNiRgBRS JB SRS BRRAY 1586 e ' DO2K,
092N, 093K, QYadPRdisofiDg bhae4binfmestit 184%-COBGK, fdypitkeVi 00K as set forth in SEQ ID

Nos13, 25, 28, 31, 46, 49, 52, 55, 5 | . 145 148160, 163,
166,160 172, 1751 E%,‘"i’gﬁ,pf@ﬁ?‘%@%@@@%?@ﬁ%ggéﬁ‘é“s&z%%%@%’&@%@s%@s& 292,
205, 298, 301 te2@imsrcothrarasnib odihtnst, Gpr! fnpRbmeRids-|J 08 EaRERTIET IBRY R BLERHARYES Table 2.

The mutation INSEHAR: SRR RS 1R inkKRigyaseset éoktificSrghl OMdos:334
or 337 The mlﬁgﬁféﬁﬁﬂ%} e%%ggﬁd%%%%tion may be%& aﬁﬁyggﬁiﬁ'{é@?m |D%082205. The
y -

mutation may BeyaestisRRRSO BRBRAIAP AR TSRO EIH Cpn10-K53E,
AlaCpn10-552K, 054 &k Bmb&fient 5Kis S8 obE0in P 6ddseaseset feath aneSHQIdDoNDSAR; 22, 25

100, 103, 106, 109, 112, 115, 271. In another embodiment, the.| C y ide.camprises
one or more aﬁﬁﬁboa@ Fslbst igwgafWQh@aryog? lggpag?{ngmalcr:ﬁ% gc%@éﬁ& 'ugg&%ﬁﬁlg%%%g‘nalor 55 of

the amino aciceegneitrerafdbie ThilduygitDp iy polp ceniekeniest @ planarfea8ibrted CHHED
polypeptide may,0ealg: Ghnd Al Keridsa SResdridhie sRBuAnes seidortiine SequByNo: &

30In another embodimeént, the' mutation i1sTocated in the connective loop L1 as defined in Table 2. The

mutation may beaeedriesiisn. TRYDMERNIESH Wy DY BF RAHEEN CRRIRTHIRIINUSED A BRRIEN328 or
331 .The mutaignmayhoa SHRRiGes: G exathpiRstheisuhsbdtiondsssetetediftonitieegooup
consisting of K39R or VAOK as set forth in SE(%_IDI Nos: 1%0[ 2. In yet another embodiment, the
mutation is locERPHRGIHTREE 558" S AGRIEFFING YIRS A8 Red in Table 2. 6 The mutation may
be an insertion. Thejingertiensmayibens deasrsatoidh maSEQeRIN0 3840 pTityauharsd reridide .a

substitution. The substitution may be X-Cpnnl0- ' - : i
A|a-Cpn10-E72‘E,e M&wv%@%%@%%%é?% g@ﬁgﬁ%ﬁ%&ﬁgr hH:]nﬁSﬁléQ(S | %Ogﬁ%?&iﬁiéessfdﬁa, 139,
142, 238 or 277. The mutation may be a deletion. The deletion may be E74 as set 5forth in SEQ ID
Nos:208. In a further embodiment, the mutation is located in connective loop 3 as defined in Table 2.
The mutation may be an insertion. The insertion may be K85 or KK85 as set forth in SEQ ID Nos:343

or 346. The mutation may be a substitution. The substitution may be V81K, D83K, 083N, 084K or
DBA4N as set forth in SEQ ID Nos:151, 154, 157, 280 or 283.. The mutation may be a iodeletion. The

dAeletionon mav he DQA ac cat farth in SEO ID NNn211 In annther embodiment the miimtation ie loecated



149, 150, 177, 179, 206, 207, 234, 236, 263, 264, 273, 7278, 279, 281, 282, 284, 285 287,
288, 290, 291, 293, 294, 296, 297, 299, 300, 302, 303, 305, 306, 308, 309, 311, 312, 314, 315, 317,
318, 320, 321, 323, 324, 326, 327, 329, 330, 332, 333, 335, 336, 338, 339, 341, 342, 344, 345, 347,
348, 350, 351, 353, 354 or 356. According to a third aspect, there is provided an expression
construct comprising a nucleic acid according to the second aspect, wherein said construct is
operably-linked to one or more regulatory sequences. Ihe nucleic acid may be a codon optimised

Dont 0 nucleic rﬂ%qje asparagine (N}, glutamine (Q), serine (S), threonine (T), glycine (G), alanine (A), valine (V),
leucine (L}, isoleucine (1}, proline (P}, phenylalanine (F), tyrosine (Y), tryptophan (W), cysteine (C),
methionine (M) or H . Note, Histidine has a pKa ~6.5, therefore it will be ~11% ionised at pH7.4 (eg
extracellular milieu) and ~76% ionised at pHB.0 (eg endo-lysosomal compartments containing

s TLR3, TLR7, TLR8 and TLR3). | |
In another embodiment, the at least one mutation is located in the N-terminus, B-barrel,
mobile loop, roof loop, C-terminus, or any of the three connective loops of the wild-type Cpn10
molecule or any combination thereof.
In yet another embodiment, the polypeptide comprises a mutation at an amino acid position
10 selected from the group consisting of position 1t0 7, 9, 12 to 14, 16, 18 0 42, 44, 46, 50, 52 1o 63,
65 10 69, 7310 79, 81, 83 10 89, 91 to 94, 96, 98, 100 and 101 of the wild-type Cpn10 molecuie or
any combination thereof,
In a further embodiment, said polypeptide comprises a mutation selected from the group
consisting of A1(K, R or H), G2(K, R or H}, Q3(K, R or H), A4{K, R or H), F5{K, R or H), R&(K or H),
15 K?(R or H), LQ(K, RorHj, F12(K, Ror H), DI3K, R H, N, G, G A V, L L P, F, Y, W, C, M, Sor
T), R14 (KorH), L16(K, Ror H), E18(K, R, H,N, G, G, A, V,L,L , P, F, Y, W, C, M, S or T}, R19(K
or H), S20(K, R or H), A21( K, R or H), A22 (K, Ror H), E23(K, R, H, N, Q, G, A V. L, L P, F, Y, W,
C,M, SorT), T24(K, R or H), V25'(K; R or H), T26(K, R or H), R27(K or H), G28(K, R or H), G29(K,
R or H), 130(K, R.or H}, M31{K, R or H), L32(K, R or H), P33(K, Ror H), E34(K, R, H, N, Q, G, A, V,
20 LLPFY,WCMSorT), K35(R or H), S36(K, R or H), Q37(K, R or H), G38(K, R or H), K39(K
. RorH), VAO(K, R or H), L41(K, R or H), Q42(K, R or H), T44(K, R or H), V46(K, R or H), S50(K, R
or H), 852(K, R or H), K53(R or H), G54(K, R or H}, K55(R or H}, G56(K, R or H), G57(, K, R or H},
ES8(K, R, H,N, Q, G AV, LLLP,F, Y, W, C, M SorT), 159K, R or H}, Q60(K, R or H}, P61(K, R
or H), V62(K, R or H), S63(K, R or H}, KB5(R or H}, VB6(K, R or H), G67(K, R or H), D6B(K, R, H,
25 NQGAVLLPFYWC MSorT),KeS(R or H), P73(K, Ror H), E74(K, R, H, N, Q, G, A,
V,LLPFY, W, C MSorT), Y75, GK, K, R or H), G76(K, R or H), G77(K, R or H), T78(K, R
or H), K79(R or H), V81(K, R or H), D83(K, R, H, N, Q, G, A, V, L, 1, P, F, Y, W, C, M, S or
T).D84(K, R H, N, Q, G A V,L,LP, F Y, W C M SorT), K85K, Ror H), DBE(K, R, H, N, Q, G,
AV,LLPFY W C M SorT), Y87(K, R or H), F88(K, R or M}, L83(K, R or H), R91(K or H},
30 DO2A(K R H N, QGAVLLPEYWCMSorT), GI3(K RorH), D34K R H N, Q, G A,
V,LLE FY, W G MSorT), L98(K, R or H), K98(R or H), VIOX(K, R or H), D101( K R, H, N,
Q,G,AV,LLPFY,W,CM,SorT), MH-Cpn10, MR-Cpn10, MK-Cpn10, MKK-Cpn10, MKKK-
Cpn10, Ala-Cpn10-K21, Ala-Cpn10-KK21, Ala-Cpn10-K38, Ala-Cpn10-KK39, Ala-Cpn10-K57, Ala-.
Cpn10-KK57, Ala-Cpni0-K76, Ala-Cpn10-KK78, Ala-Cpn10-K85, Ala-Cpn10-KK85, Ala-Cpni0-



The codon optimised nucleic acid sequence may have one or more nucleotide substitutions that
increase the utilisation of transfer RNA pools, exploit more efficient stop codons, remove RNA
secondary structures and/or destabilising elements. According to a fourth aspect, there is provided
a host cell expressing a polypeptide as defined above, or comprising a nucleic acid of the second
aspect or an expression construct of the third aspect. According to a fifth aspect, there is provided an
antibody that selectively binds to a polypeptide as defined above. According to one embodiment,

there dod - PHHE &> Y . N h
polypeptice of AN thE CEHBAR UL JELE o B VEE e B e B e R el
composition csnyilEgdslaDyeipbas, déita@ﬂrﬁewﬂé@@d@ﬁﬂéi@@éi@l@ﬁ@i@%@'ﬂbﬁ@‘gspect or an

expression construgt of A né?r Qﬁﬂﬁ%cﬁﬁ@ﬁt‘:{h‘%r AnviRqehapl e EfhesRa as defifardmBIdQ arixth
a phaituacedtical composition comprising a polﬁqae tide as dgaggrgg above

aspect, there is pro@iag . ] _
either alone omiratiomibRyRANIgeTHeNe Kot SXAIGClBRcREHBRH NS FRIERAT E88 85  ligand,

a nucleic gcid pf, ihe FeEANFRHRE SKAMIER VRN QACHRSIELS! fdthe BET WsNexsd; arsabth 6ty of the
fifth aspect or‘any combination thereof. According to an embodiment there is provided a method of
treating a subﬁ?ﬂdﬁﬁﬁ?ﬁ?ﬂ"ﬁ% step of administering to said subject a therapeutically effective amount
of a Cpnl 0 polypeptid@dxici enfirspaspesypeptine male mpidatheribtissiad @8peck’R aTsrt Pdatment
may modulate, immune response in.the subject. The immune response may be modulated via
regulation of £§ isgr?ﬁlﬁ?]a{ ﬁ%ééﬁe?ﬁl{%e o0 another embodiment, there js(frovided_a 'm,et;? L?nr treating
or preventing a disdayet atieibedembedinediden Mytaisnisdeiasd e mag PP AS PRIEIHRIN e ing to the
subject an effeglive AMAHALPhSLRRAGHPRIRRRIER Phite frst aepmcisreaiaticieBEACT BishiSecond
aspect.  The disease, disorder or conditjion may._be selected fro oy anapatory
diseases such?as 208 WHRLABAY AR-HLRsETRM ‘”%@%&%‘rﬁ%‘h%jﬁs’? ﬁ%@ hemrg%)o%?sf,' Jorgreén's
disease, Gravgs iseaseng i plaselaatisisnaydarmatbiitaitnritie; exaopik Baigbstityianisaeected
Alzheimer's disease, asthma, all CleFfsig B ammate s TP ISk d3 V.
R e A e SN

Chronic immu& ronic myos érocierma; or cancers such as, non-small cell lung 8
carcinoma, reriafcilSER §indonal tnfididiorlal hth 1 otf§iaRs288nphoma, colorectal cancer, basal cell

carcinoma; or an infeefious djsgaseviad iRfERtiaNSeliseRSEARY bRytherespisig lsacterighrolal or

fungal infection. In one embodiment, chronic immune activation is associjat ith | acterial
and/or viral prd?ﬁf@@%W@F%‘éﬂ%ﬁbm?@smqa?ﬂ%{éﬁﬁﬁoﬁ% %%lyc%\kée[@% %y@gﬁgﬁﬁeg%ﬁ%?eﬁwakage

can occur fromghgresalheaity Gotrantal ioftestimanbmakagd thé beiermitasaf o AdBESALERNYBR be
caused by an Infeetipy 0 ARRasE AL aRIalR IR Weats iRl dnisliansolelingyDaleiaael
PAn r

disease and g §idka xample of viral infection is a HIV or Hepatitis C inf?é:)tion The bacterial
|

products can chyripeisddins gronacieoueiasimpHside 8% AluGerd & 4n @bHBR QL8 fenpd Ry e jn g
further embodirpeptChY QRIS dMABHNEHASH RIRNHGVekirpIk i Rotated ptithpof FdpRisign@dtiaigrthrough

LPS or nucleic acid binding to TLRs. LP_%ginds to TLR4 whilst nucleic acids can bind to TLR3, 7, 8 or

9. In a sev@ﬁft‘ﬁoa“seﬁ) ) t’h§|§@iprﬂ9v d the use of an effective amount of a polypeptide as

defined above eithel;aipiaer smbodinnatach withcatdesittinthe sowtishabryMHENABEHBRAY FAE8ENItion

receptor ligand, or a nucleic.acid of AR RR0aisnHhepaeiibipe, TEKUHacture
P.rtu? g mg’&a 1095 se}&?eﬁ?r%we?f%{? ssting WR Q‘rH}h PR

of a medicame ing Immune response In the subject, wherein said iImmune e, seis
modulated via agl)jAddh BfgsteraikeBaymtiotceeRiof Ry ARG &P@@hﬁzﬂéﬁeeﬁiﬁgﬁﬁg
provided the Use gf grieteaive ameunt e LOMREEITe REARINEYABH RAMHREARKADHIN. 0,
combination with at least one nucleic aci e ftern re ition r ugleic aci
of the second a@p’énc‘{sdf: ér?y EomMnStibn 2tRer o%mg{rhgaﬁgfg&lﬁgrﬁ);%%ﬁgi(@%Pghﬁ%?&géstlsrtg or
preventing a disgasgs(disordeNoQeaditierLin, PsEpiedt, Bhétednosdid TakafeodBovdaikoRdsndlition is
selected from: chrpnjg inflamma; i ag, nspli 1t fliflpetesomellitus,
T 3 SR IR kR AR Beaa, Sslicn s RPRTAEN! e o)

systemic lupus | Sre ease, ves disease, multiple sclerosis, rheuﬁrg%gr)id
is,

arthritis, chronit.3a4ig Beosiizdtaitie Rz HbiEHs Bish A&, Ssthnial-diiBryY NVGD%: 3dictb&e
inflammatqry p@ms%?glq;\s i Ma iR enie iy asR, FCHVAlKBIRKr anie MRS FeoletpdetHaR ar

cancers such as, 'non-small cell [ung carcinoma al cell cargj a, a, RN in's
lymphoma, coldibd¥4Pdaritar ha e&'ﬂ&iP{éﬁ{gﬂ%%ﬁsi%@g&%@)&éﬂg%rgt%%%%gh@;un ofa
bacterial, viral og4uro® dnfecHepH fﬂ:ra-!milmﬁ(%Eem‘tl-mhéﬁé(iﬁmmiiHbcEﬂﬁé(uBef“bNaﬁ,éifé‘ctWé,én?ount of

polypeptide as defj Ve 0 eic acj f naf ragtin the
manufacture of'ér%ﬁéﬁeﬁ?&gﬁrﬁ%ﬁ%g%ﬁé@ﬁ gﬁz(?gf?ﬁ?cﬁk?ﬁg ?@rrvsﬁgmg? @ﬁbﬁﬁ orin
at least one cellH}js@sRar tigubo(KefeaftinGTahR eidhebbtifel i§ Nrovilets the-tde B’f%uWef‘lreMt'ive
amount of a polypeptide as defined above or a nucleic acid of the second aspect or any combination
thereof in the manufacture of a medicament for modulating the production and/or secretion of one or
more immunomodulators in a subject, or at least one cell, tissue or organ thereof In an eleventh
aspect, there is provided the use of an effective amount of a polypeptide as defmed above or a nucleic

acid of the second aspect or any combination thereof in the manufacture of a medicament for inhibiting
tha nrodiictinon and/or ceacratinn of one ar more immiinomodiilatare in a cirithiert or at leact nne call



The polypeptide may modulate signalling from a PRR by binding a PRIR ligand. Binding of the
polypeptide to a PRR ligand may have an immunomodulatory affect on the cell that posessess the
PRR. The cell may be an antigen presenting cell or a T-cell or a B-cell. The .antigen presenting cell
may be a dendritic cell, macrophage or monocyte. 9  The immunomodulator may be a
pro-inflammatory cytokine or chemokine or an anti-inflammatory cytokine or chemokine. The cytokine
or chemokine may be selected from ThlF-a.lL-1, IL-65 RANTES, IL-10, IL-17, IL-23, TGF-P or a type |

interferon, The type | interferon may be IFNa, IRV or IENy. Acgording t [ t, there is
provided a mediSd bKRRASRARG gt@%ﬂ%@dﬁd %ﬁ%hh(& [% §’p%iy gpﬁtdlgo)f%thﬁﬁf;g ar}éj’ggc f?ﬁe method
]E:omr?ri?ing thq;;sg@,s;qf:r(ﬁ)l @QHI?GFiﬁ(ﬁ,&?ﬁamt)j(ﬁi_ﬂéﬁ(;cﬁmnb&n‘ﬁ’ﬁ(ﬁﬁh&aicﬂ@dﬂi&i@rﬂﬁcﬂ%f%(ﬁ)ﬂéssaging
or the formati efw t { I pgpiiae. coraing
to a twelfth asgﬁﬁ,gﬁﬁfém’ ﬁc@iéeg’?;} Hhﬁ/ﬁ’%ﬂfi%ﬁ?ﬂ??d%rﬂ%m Féé?‘!?(@:}oqrhﬁkgol?sj’n%l’ {&Hat' lE)lrilc[i:sAffo a
polypeptide asvdlifiGdiaBavd) tKa5KethocHioR#BHGiRg hd. e s i Vid) bdhtacting dcdhdidate
compound, witksaj eptide; ap itHptanef B, comptexsbetween rhe
candidate %om%%dﬁﬁ gﬁ@’sag{ﬁ%bﬁegﬁ%gﬁ MT?}%{ESI?;@(%& "EE()% for( at];o ?1{@ Jﬁ ; be a
competitive birfaitg @d¥a§,oa t rfd %{%Qgéﬁiifﬁtrgtiﬁn%h ﬁra\{;gr Fﬁ\y,' Eléﬁ'%o ggr?}gﬁligh
IEroughput Sq_mmjlpg,r_?m g@@ﬁ@ﬂh};ftﬁmm@bﬂw)smfm(@’e%mfﬂ,éssﬁthaV_idldr B, ﬁlatéftﬁpw@dazsay.
e assay may atj uantifagive. [ the I thare is ided a
method of scréﬁﬁn@%&@ Wﬁm@t@%ﬁa eg“ggg@é%%%ﬁ%gm %ﬁ@%@i@spect, the
method comprkag, thie-6pepe-Kas, Aia@rﬁﬁriﬂé_&ﬁn@asﬁmWeﬁ%@m%@%rﬂﬁﬁ&@em%d under
conditions swtq?ﬁég(ﬁ}_g%% gé%?qt{%gg Rgfa;‘(%m@q@@glamm}tqup@m@m;d@um, (b)

ing 12 : . TAccording to a thirteent t, there.i ided an i

e oot ofekTRt GRS, cEPEH ISR RO HEIERS S ey SR e bed
above, the me{pagrpnualisHod 40e RIS Of de) comtmatioytsarsbipbiynethtidembitipentifditataisbmpound

d diti itable to enable interaction of sai ' i ide; and
(6) sssaying 1oF RERBOEDBS, FoGREd P g E\S‘%%#%%ﬁ%ﬁid%??@%%%ggﬁ?ﬁwm aéi‘i% prise

step of adding sulatietierd eyt ABK AR PG 20 T WcFABYEBth ElbbIRBRus3HatE KB B g to one
embodiment, theye is providegt armethadie! serrensnr, fosekPRiBNIgw, thrariasimd TrERPKsiRg the
steps of: 13 (a) contactiig a polypeptide of the first aspect with i iig c ound
under conditior@%itﬁ@ﬁ&@?@ﬁagfgﬁnt@%ﬂ@?& vt éﬁ%&%ﬁ?@%ﬁ%mgﬁ%g%e&% and

(b) assaying fopiaeraagrdafiiniyaberiss cemperin SEQIIDSE 18pREERLRIe 4% dth &k 83X RLGPN10;
and/or (c) assaying for decreased Qr. ingr, iation | r h idate
PRAligand coribairEhants HeoyBelaldocas 1 ik Redcy: (. 10 T e O
aspect, there is1popRideti4 250, PEB0256: 259d26 sSH &lifh §89128% 8 #P%edPlgnition receptor ligand, the

method comprising the,sigRe af(AAR R RGPl Reald &R lebnedsARotsTe T asind date

pattern reé?)gnition receptor ligand compound under conditions suitable to epablgintargcti f said
candidate compsiaiignaanig B@E?WME?%H@%?%@%{%@WO?Wi%?fﬁé&tai?ﬁ%i@ %@Eﬁgsogn%ghnd with
said polypeptidggompatadice mdlchb/pesrtoncroniaididnany/be tEBassayindhfordkériobloed0dr Thereased
pattern recognition receptor activation in the presen i "R 1EERA itief-receptor
ligand compouﬁwgﬁﬂ‘gﬁﬂb&ﬁfﬁgﬁ&%@n’ }or 92%{88?61%%%é@%f@gﬂﬁ%ﬁggﬁ%#ere 5 @g\jﬁfc}lség%:
functional variaGpnde96aKyasH6Hessy GEFKNERBEUESERIAEMeRE Uf W%W%ﬁtﬁf@a&gd@ﬁh@cﬁ%bove.

The disclosure also contermplates Marigris, gerivativedeh QMgiasiéas, RBataaes end iragypesite of the
isolated 06?110 T)@ryg%t@(gét?gg’d 1\ggiyar}l?ugdig?§id?stéa§cording to the above asgﬁc('?ggnd erf[?bo%i:?nents.
Cle

10 Accordin§aontfesieve @QW@&@B‘@WB@MW@%&}%@%M@%% St %edpﬁ%'?/“s otides

nu
may be derived kg 85YoRHE ahifBaAcessgRe KRRt Hsingdgpentpimanp@Ndptidehialegiepler tay be

synthetically produced, Cpnl10 maﬁ{_&be a eukaryatic Gr . e [%g'\g’ IS QR GEHHLO.
5The wild-type EPAES FRBISRAERE 8%&5‘@% 9@&%%’[@%&%%&%@ nl%égéaEQ D No. 1).
According to thendiftyéDatémeicts and embodiments the immunomodulatory activity of a Cant O

polypeptide may involv i amenseft | i taMme i iRa)icodbiprise a
mutant or ﬁ%n-mutarﬂn[%?ﬁge%@egg Eﬁéi?h?/ﬁ)%ombingtﬁ%ﬁsa%a ggﬁﬁ%i%ﬁ}?ggm %Bthe coptgl xltg %}‘Er&iﬁ)
ey

specification, the. Bienmaetiapielge e REeinfe TRArE PR PAN P8 BES S (et A7 P

FUftheme(;& ﬁw@é@%%Péﬁiﬂﬁw%dﬁmﬁegﬁ's%m{mm"mmmmé,a!ﬂdsﬁﬁﬁtﬁﬂﬁopﬂmmm
correspondingly varied meanings. , . The term "wild-type".as u rein.in selatian p.

molecules or polfp &R LTSEgY ﬁ@ﬁ%ecér%ﬁyﬁ%t%g%grﬁrﬂg.%% Zgaﬁn%'lgéné\%i\% k‘]‘ﬁ af%%p%{lo is
acetylated at its dsediminsthd metaiesarivdatedriticonoerivenagomiciowerrim ©giosLapaeiran i fekls 2.
wild-type Cpnl0, acetylated or nonacetylated (X-Cpn10) molecules as represented by SEQ ID No. 1.
20The term "Ala-Cpn10" refers to human Cpn10 produced in E. coil wherein it is produced with an
extra N-terminal Alanine residue. The sequence of Ala-Cpn10 is presented as SEQ ID No. 3.  The
term "immunomodulator" means a molecular mediator which interacts with the immune system and

that plays a role in the activation, inhibition, modulation, maintenance, maturation, suppression or
armamentatinn of an imMmmiine recnnnce The immiinomaodiilator mav he a nro-




25 inflammatory cytokine or chemokine or an anti-inflammatory cytokine or chemokine. The cytokine
or chemokine may be selected from TNF-a, IL-1, IL-6, RANTES, IL-10, IL-17, IL-23, TGF-p or a type |
interferon. The type | interferon may be IFNa, IFN ri or 1IFNy.  The term "Pattern recognition
receptors” or PRRs as used herein means several classes of germline-encoded proteins including
Toll-like receptors (TLRs), Nucleotide-binding domain LRR- 30 containing family (NLRs), RIG-I-like
receptors (RLRs), DNA-dependent activators of IRF (DAIs), C-type Lectin receptors (CLRS) or a
member of the IFI20XJIF116 family (e.g. 11116, Aim2, M nd 1F| heX leAkira et al.,
Cell 2006, 123N SRIEOL M BN BRTRR, Gt At O m@o%@@@éts ﬁtei?ﬁrr({i"le%%%@o ~8, No. 4,
Poster). In gepeialnORdydearniheiiviedriatabaitrgoowms, R ¥HSn Bt ba sscpeiRREN ihaE§dRerally
reside intracellularly) and cell s PR? K WRAROY 124333 R GEAL 2097000444 11
recognise hydﬂ@b}%ﬁbﬁiﬁgﬂﬂggﬁfi@gfg ?g%a é{c? %@ia\fiél%us cell types including but not Iirrﬁ%ed to
antigen presentng s ltsq e, dondriic cahis mitstioryies hend driglirb gha FeiTe a1Ry HEBBIE.  The
term "Toll-like re%?ﬁgtﬁ@ i{f)l!;lc-:rs means receptors which interact with pathogens and initiate the host

immune réspgﬂg ection. Tn'mammals, activation of TLRs by pathogens sets 5 in 0§ an
innate immune inflamaretbey prerstiment HegretAliftsH RRREGeh MMF&I’E&? §ﬁ§ e%ﬂ?éd%%ﬁgs on
dendritic cellsdir %%%ﬁ&‘? dlevelopment Riaudisesk fommaitbeTkes Bt RKeieeseoddd bybalitied

number of genes in the germline, 10 known in hu . Thes / I jghg variety of
pathogen-deri(?@d@‘ﬁﬁ)ﬂééfi’:‘tfI %ﬁ@@@ﬁ%ﬁ&ﬁ&%@gﬁpi 5 %3% n@%ﬁ%@o?i%%%%?ﬁ%?%?ﬁeins such
as flagellin, anggaucleissanids sichasndSENA R talbheld aWi@éaﬁﬂtoTﬁé\;@d"ﬁ%@ﬁsf”@énes% rface
TLRs which generally_recognize hydro. iC 'gﬁ@c{ [ lar TLRs (i.e. TLR-3, TLR-7, TLR-8
and TLR-9) wrﬁ%‘ﬁ’“ﬁ%ﬁ ‘?ﬁ%@ﬁg@%ﬂﬁ%{?ﬁ%%%ggaci _ ﬁﬁg{g} Iﬁ%mw As used her infrﬁ tgr 3
"modulating”, "moduladestartaiebrsamreir EdcaehBrbaSrigBRHR 8 {heddv ?ﬁ activity,
production, secretign Al Cﬁwgé&iﬁf. Crleliseil }ﬁé@@emwwiﬁds&maoﬁbm%dama@
molecule or ag@r%o?%e Invention compared to the_level of, tivi['%/ Fﬁ?@#ﬁt@{mﬁ&fﬁﬁ@m% Qiher
functioning theoe&ﬁ?n'&ihféﬂa@@ﬁ@bp%srmry%ﬁwgﬁﬁgogr aaaent. ese terms do not imply
quantification of, the,isere@se.en sieausaseohe modulation may be of any magnitude sufficient to
produce the desired result and be direct,or indi i SHRRACH ignrefers
to the charge of a mBI&REHE! Fmﬁé%ﬁ‘ﬁéi’%gtp%pcegr%éﬁ% gﬁ@‘rﬁ% ia;cggi‘sttd('Eé.k)e@?glé(ﬁnce such ﬂ%ﬁopins\,
peptides, and patypepidesmers :é@ionﬂ@fp@%@pﬁﬁ%belﬁ‘aﬁ%Wﬁé%ﬁ&i@&%%“ﬁ%@ﬁ?ﬁeﬁc Srged.
The net charge of 3 pelypeglide,aica,dienoid cap B raleulaleshauheibamonteheictpe Coni0

alc

Henderson-Ha<¥ equation (Hasselbalch, K. A., 1917 Bjochemische Zei it 78: 144) and
known pKa valusseofiopssiiiedinirecid %%@’@%I’%sé%éc?ﬂi n‘?-g’] ne(ﬁ@-etenpr%rﬁ LRSS Tl Lo

ni of a polypeptide.
25The term "greatgr Mkp@s'@wmafq_e;amsagmmmmé«%r@é%%nﬁ@@&wé‘&hé?éy@‘ﬁ the
molecule over AIa-Cg\%Léj. Xz The %%%'Iﬂ%ﬁgﬁa@ﬁﬁ@ﬁﬁ?gmg obiprenlRapalessissthat
RS i

comprises28 afifie S. le 160p comprises residues A21 to G 86(%3 {i el;
residue numberingnis Rasedmneitieesackiyiatedis: RoNoscat)iatd 33%6?&&%@%& ; i)%é’
described hereig%. ?Jt%%ferm "roof loop" is a flexible region of the Cpn10 molecule that comprises 14
amino acid resi 3 . oof loop comprises residues S52 to V62 (see Figure 1, residu? nutnabgrig}e%md
is based on either ace};)d@,;adlgo@@Ebcaﬁekylﬁtetﬂe)é-@prmia'@e(SEQOIBGN%}%C}E%%%@E%E%W&@?Bf Wo
2009/124353P%QéU2009/000444 12 "Beta barrel" as described herein is a region of the Cpnl 0
molecule that comprises five segments, namely 1st, 2nd, 3rd, 4 ne ANt
comprises eesidues F8 %%@@?Ogﬁﬂf%%@ﬁ% ﬁggsa?ifT % é@fﬁ%ﬁ%‘%@ﬁ%%&%ﬁgﬁg to
P73, 4th segmenqLsaRRRisRScHEfiin VEEaNT Bts. Se§mentZofmphises edtiis %s%%gv%égcéé‘e
Figure 1). Residue numbering 5] S -Cpn ) ND. 30ibe M aRies, 66, Thederm
"Connective I00|§§" RN fléié%grqég%g’n%b hhégc%l”l;%% gﬁbﬁﬁé%ﬁﬁneg@v io éo sitagthe
Cpnl 0 moleculety thye e, s, Sud S3t1# it iofPafdl HeFocPioth T b i@ tﬁn)raée ’

connective IoopsT ()stl;',g%n(iiggr__’nﬂ4 ?yfrgmlsftﬁg@q@cﬂ\@ {agpigomprises, rezidues KM 1aov48t, 264 134,

connective loop corprise 0 G76 and 3rd loop comprises residues e;3PRigure 1).
Residue numberk§,is%asell HOXLpitd ($E3YD %‘f& 13861 eigagggﬁé{r?éhg%q%é%?érm T
"N-terminus” is a,figxifale (ggiqgeat foe X tterraingkofi toe ICHTe, ifletife hti8oniBhistiP rd&alEs Al to
1<7 (see Figure 1). Residue numbering.is - Q $Npslpas descripegh herein.
The term "C-terndibis®otRprisds @%Er)?]éf ggj’?@)ﬁ?@ m%?%ﬁ ’(?;é Figure 1: residue Isn%ggﬁgg is
based on X-Cpnlf{SEE) 1uNw25132s 2R AI0edMheld R34, 28he’irfd APt i ided hérain
means any molegyle that i th-amipe apsl sarbesy! fenclienadmresm 270, ITheeTaravichdrged
residue" as used%%rél?l?n’%gjn%gnszyggrg?ﬁé acid residue with a side-chain that has the potential to carry
a positive or negative charge. 20The term "polypeptide” means a polymer made up of amino acids
linked together by peptide bonds. The term "polypeptide” may constitute a portion of a full length
protein. Further, the term "polypeptide" refers to a polypeptide that may exhibit at least one

modification of its amino acid sequence, compared to a wild type Cpn10 molecule. The modification
mav inchiide chemical modificatinne cirich techniadriace ac 1ibhiarntination labhealina (e oo with

evel



WO 2009/124353PCT/AU2009/000444 14 uncharged amino acids include glycine, serine, threonine,
asparagine, and glutamine; polar positively charged (basic) amino acids include arginine, lysine, and
histidine; anceregatvety coarassl $aSRiT) 288280, a6itisCBY; 1Dl A3RHDIW; 209B3ARGEALAENERERE, Amino

acid "Insertions” qr. "deletions”.are pref in.the range.Qf t9-20.ami ids

oreferably 1 (VAGRTO S AL THE VATt ey B chse el ook B S el
making inserges)S38ekatoi, 64%B041BakiHE, GRRHN0RGIBEH BHoNGdptide molecule using
-recombinant DNA techniques and assaying the resulting recombinant variants for activ'l'% . As u&ed
herein the terms "tr&&F% slirRgech e & RERE FHerasr PR TS ARy AR SlIRSEE Which femedy a
disease state drsymptems!, pieventgh ecasstab listpment-ohitié ttame comivothadesesprevetit, hinder,
retard, or reverse the progression of disease or other undesirable symptoms in any way whatsoever.
As used herein the term "effective amount" includes within its meaning a non-toxic but sufficient
amount of an agent 6 REIFDAEIATES b R RES WP BREIHERT prophylactic effect. The exact
amount required withyanddaspistidkie attkisabibsiodependiag fmvdartors suchrasishigld Subgiédiessbeing
treated, the age and general condition, of the ject, th veri if] el , the
particular age%?tﬂ%? %\ed%%ﬁ@@rtg& g%taa %ﬁ%ﬁﬂﬁf%@%&ﬁﬁﬁﬁi@%%ﬁﬂ%ﬁo orét : lﬁ%géﬁgsﬁrﬁg
possible to specifydary exacttrésfiadivelestabiinmg cao@aser, for any given case, an appropriate "effective
amount' may be determined by one of ordinary skill in.the art using only. routing experim |

20Brief Description%ﬁc?ﬁge}nﬁ%\%/v%é%h o Ecltg%lreéy . K?E??Qstaa?%sttrﬁ%&?urgrg%ﬁg éé)l?%)ﬁ%%% ?&%%ﬁé%éi%gﬁ\gwﬁg
various regicasRtCHRIGICHd Ofi S HRIpHEBEr o 8 vENTICATTOKD L SHBHATS B, Amino acid
sequences of Cpn10 and GroES are shown. The GroES ribbon structure was created from the X-ray
crystal coordinates published by Xu et al. (Nature 1997, 388: 741-750), in this structure the usuall
disordered mobile 25tooiie &re frfontly: Skgriearthtsdgh Inderdr tishsih oty s Fd’émeo%ﬁ?é&ﬁn
the diagram)yqve Figure 2. Sequence alignment of human Cpn10 with Cpn10 homologs from
numerous biological kin d(QEns. Ami o.a%;}gstﬁggtiargﬁglgggrgn'% to aum%l C&Q}% are %hadm%gﬁ ;I;IheIressive
location of the mobit&’ i8oprand the T3 hairpin Toot Toop are ndicated. Boxes (marked a 10 e mdicate
the predicted slsieid i BpdiaBbrpdiaaie R BFEPEtHuNt et aL, 1997 Cell 90: 361-371). The
percentage 30 identity.angd &ilabbsahthe vadayschasialpgsmelativel tohumian @pnidrgrepshomirieThe
SwissProt agcession number of each protein is.qi Calculation of sequence % identity and *)/0
similarity to &'ﬁifnﬁgﬁ [ w’fﬁu\%gg ap;:ég; frﬂr%é%%v%%? ggﬁ%nlast (Altschul et aL, 1997 Nucleic Acids Res.

25:3389- WO 280942A3RIRETA NARIOR0Y 4l SrBdaR) oI dithasigelificant similarity found.
Isoelectric points (p1) were calculated using the ExPASy proteomics server ProtParam T o
(WWW.expasy.org/t%‘f%?ﬁ‘r‘%ﬁp@rén‘?.‘ﬁ%ﬁ?‘pechfﬁﬁFeié.Ig ggngt SRS With o Oﬁ%ggig%rﬁlrilgﬁtg blue
reveals thatpagsphisanieinriGinrateiis o9 punsbinatiPigurs 4t |pgiciT BRIcEGUHMSIPHIREEOT (a
synthetic dSRNA analog) was;ineybaied with 50pa,efa.GRp.ataal sad heindicated salhird aspect
concentratiéﬁc?ﬂ%?ﬁll\lf%% @Oﬂl(%r%%%lﬁ%%l for 1 hr at 2§C. Sam%les weréﬁ?esolved in a 1% TAE agarose
gel and staineehwitibEthiehithn HipARSe: 2% EPPIBAHTY Y owards the negative electrode (top of
the gel) while free palytlén): wigratesdpwardsdhepositivenelastretefbattom of the gel), complexes of
Cpn10-poly(l:C) retard the 10movement of both molecules. . Figure 5. of human ODN-2216
Clnss A (1L R AERRRT SRR B ST S SR S R R B 4 7 6) anl
the indicated gpft1eanneiatios for rSmipeat @2Quzingid oitezesesulustbth a 1% TAE agarose gel

and stained with ethjdium bromide. Fre 0. migrat i I Lf the
gel) while free Cp%ﬁgﬁﬁéﬂ&‘gytg}ﬁ{%ﬁg% @%%t?\%%ﬁ%ﬁﬁﬁk%?%@h@ﬁ@@g ,?gg%ﬂplexes of
Cpn10-CpG-QiaiNseretatdaibe vaoeguision oftistisignaligules.  Figure 6. 0.5pg of E.coli K12 ssRNA

(Invivogen Cal tirl-eqma) (1L R7/8,300nisBWaAS deeybaeshwith-30Rg 6f @£pnd0 variant, in 10mM
Tris-HCI (pH 7.6) and the indicated salt concentrations (0, 150 and 500mM NacCl) for 30mins at 23C.

Samples wereprREHHRIFS AT, FREISPLEPIAIE §& sHPStdhREshias BIMRIRRE BanrrngREepn10
migrates towagggdhenegrptive elelinds dapefitheigebiabile trecissRbbscmigmtedelartts dhingositive
electrode (bottom of the gel), complexes of Cpnl10- ssRNA retard the movement of both molecules.
Figure 7. Quarifitativé&RRlysis of Cpn10 binding to CpG oligonucleotides (ODNs). AlaCpn10 and
Cpn10 mutants wergrforredate disbitipg ol dontliien utstiobeb sdfesipdH 7o (Avie ogenjoaisdiBBUe vas

adsorbed to triplicate wells . a EallQu ,gm :

protein, the pla SR lgFg?:k%da%/nv%%W%%Egg' élr%%é/\égsﬁ}@%é %%{%%é@p% 7.2?0r_ gﬁiﬂ ggﬁg%}gﬁ of
3'-biotin labeledshasaarbEBA - HEeEseaBsLRI SHHEHF© DREPDBI S| AEVE'S o FHOM RSB SKSE Riass-C
(TLR9 agonists) (Rraligo/signag) fermulainiat Q@D pa/pbiokBedtifiZmanadsed seosash wel| and
incubated for 2hr at 23C. Unbound ligand was removed wdffch five PBS QOéﬁﬁHIZ) + Q.OS‘W%i/een 20
washes. BoundUps- IS RE RHR GURUC S s FRBIECRTN R IRPPARE PR e IRBHERS

A450nm. The results are the average of three replicates and are normalized to the level of binding of
Ala-Cpn10 to each CpG. Figure 8. Cpnl10 modulates CpG-B ODN-induced NFKB activity.

RAW264.7 (mouse macrophage) cells were transfected with pNifty NRB-luciferase reporter plasmid
(InvinvvoCan) 1icina \ WO 2000/12ARB2PCT/AL 12000/000A4A4A4 1A Ceanaitlice acceordina to the



15 an immune response. It 'appears that PRRs alsogplay a role in many inflammatory syndromes,
including sepsis, autoimmune or chronic inflammatory diseases where altered self molecules
hyperactivatg;RRG eadingllodiaodeympomatnairakedidicyiapkazee cdgacial eapetFeptde! mutants
20The addition of extra positive charge, t [ Q!'Bé’z?si.g‘ﬁ?a LESBRENY N e Gativearesidues
generates a‘@E‘ﬂ‘fﬁ‘%g{lggdﬁ‘ée(v‘gﬂlféﬁhgl%sgéhgﬁggr%ant y stlronger (g)ompared to Ala-Cpn10 and XCpn10)
to nucleic acighfpasseLidAR ligands. Extra positive charge could be added by (1) substituting an existing
surface/solution expased AsUiialer AR REIER b pesiiveresituraksultatistingrdorexisiing

surface/solution exposed negative residue for a neutral resid e@?g 2\? |rgroducinpgealg K g@'t@ﬂal
surface/solutivel axgossdrposheveereaiiirizaldgte Rt el 5‘58{%} ratr SPEERRRrminas and
C-terminus) EE&JAr)f%?r!eﬁi@go?é? £Xigling: Yiréare/sridtins. axpasgs dagatevel residiaeptedustioremig a loop
structure or the N-terminus and C-terminus), Our results also.show: j uci j sitive
charges (eg Pﬂé%ﬂpﬂi@ﬁﬁ%‘i@?ﬁ@h%%ﬁﬂr%r%%@ C?ﬁ&%lﬁ(ﬁ% ’Eofé%@?%éﬁ%m@%@ﬁgﬁan the
individual mujatigns .70 Galcytetien Af Bretei NevEHargestion The M a8 pbigpiptdeeat a
given pH is calculated on the basis of t ] atiean(Haprethniehic Koidd., 1917
Biochemisch@@@f@&ﬁﬂ%é@?ﬂ?@ﬁ)e gﬁ ?ﬁgﬁéﬁﬁgﬁﬁiéﬁ%%able amino ahpjd side chains and
the N- and C-terminihof dupiodypaptidieetheh o PonoTe asyatan TXRYSe JOIISEARA Ao ©
Her!derson'Hsas%sa‘ﬁlE&lﬁ%S uasion stalgs dRaherRHE TeRo LD B taTIRG ehiveakiaicidfiasanand ts
conjugate ba&/acid is dependent only upon the ratio between the molar concentrations of these two
solutes and rembim3LiRdepdriiént of dilution, as shown in the following equations:
Henderson-Hasselbalch equation the aci Ion;RHE KA tregilA-dlba arsesh tRraginefhed
Asp, Glu, Cys, Tyr) Eé%3%3%&58%’0%%%&i’%}g@%%l{][%eMBHl (useld_ for N- erminus?fls_e%,.{Aglgf Hei'sgOr
where [Al desipresdienaitas eoicentraRairarTHE bIAY AR IRSE A elsY P%%?Hl(ﬁgfélrﬁ%use,ctg
Asp, Glu, CygTun angl fRHH isfhemalaseencenpation ehiheostijugatelacidioiathelevantistse of 2
(N-terminus, Lys, Arg, His). T Ka values of ionisable grou ithir ! i well known.in
the art and cEFHERSThEPTA BRSPS tBx e§8%5£ gg@%ﬁ?%%ﬁ?&%@%Ka values
used, the calgulaiedatien chprgerokeoproteimassibonpesiigingy, but this does not change the conclusions
obtained in this stugly,Thenaayaiugs viiliseshined abie.dare dsaiinue Bt Gf 4 boaypeinids & Hefiysl
10.0, Arg 12.0, His 6.5, Glu 4.4, Asp 4.4, Tyr 10.0 and Cys 8.5 (Shyer,.L. 1988 "Biochemistry" ok
3rd Edition, 108V VEFRT PR Erdbrimh ,n}g]fgﬁl ‘6’%@1&71 T@af%%w - lgl?oarc}adlgjgﬁ/egse%at? I!egv%v?t J%%El%é%w&
ionisable graispsther netioteigecaf tiahpolyoeptideasiagberaleukitationt ReyRrdrip asrmmeiva ¢ it al
lonizable residles {6y oA Gl itV At Tit, CorbiYVieImmInGS: RTEIBRRATIRLITdRe gHeaef

an ionisable group Is ?. 2 units away from the pH value, the charge can pe assigned as 1, 0, -1 Wi&hc%ut

calculation. F6PESa SRAEHBHS PO pisd MErtieE S 0T0F IO B # BR' 1S oeﬁ?%ston(éﬁé% IRERATREE SN

average chaggsdefshie Bndhe ather hand cAtipih RG] pates(dkeast 4anc: Alspartatewpia SjorH

both be 1003 deprotenaled.iving, an ayaraqe s of -ulissre Hendersamtiasselhalch enuaion
e

T . ] .
to calculate fhe percent ionisation of each fonisable group at the given pH. In Table 3 calculations were

made at pH ZBraslopiir, 4 itfaemasepiyiio BEMEEFEH N uIHRP T BRIYEAt TGHICHHBN FraagnTyosts,

ionisable grapAzkRy-the: tofalaumbiesohindividualonisabiergieras eesusiligeatiit e, givemoma, non-

polypeptide (ni) to get the total charge contributed by egch ianisable group. The net char

polypeptide glﬂgg&w&l%%p@%ﬁ%%e\%leﬁaﬁcf‘fh 3 %yrﬁegf‘éfcé %r?aégrgagn?ﬁgﬁ%gu t%/s%aggr?%f%é%ﬁgm

group Z= Z nizih afttivecatridievivel @ifangs offth@tmpolypeptide at a given pH. WO

2009/124353PCDAYZQ( t{logsgé%?iﬂege is oA berot freely-available resourees Ruirlovbacadbisbove
c

approach to calculating the net charge on a polypeptide has been automated for ease of use. For f
example Pro@éi‘h‘@@ﬁ%ﬂI%fér“@@%%%%ﬁﬁ%h%&%ﬁ@?@%ﬁgﬁa‘bﬂlﬁﬁ?ﬁfﬁr@&%ﬂ%ﬁwgigfé fpggigpment for
available tool{gisrisiaterihe Rebehassewmapraieilihasaconteet amimcaadidss egeetetisFiisotoaizan
was used to calculate the net charge of a number of Cpn10 polypetides at physiological pH (taken as
7.3t07.4) aé%?ﬁ% le 3. Types of Mutations 10Cpn10 variants with high affinity for proinflammatot
nucleic acids can bégetrathtemsy dudiriy posited Seremoving HEgitiverssni e nHepmtitinisined
utilised to cregie, Cpnl.0vrriantswith highaffinituiespreinfianpatonaucirieatids nay: hefamino Ecid
residue insertion, deletion substitution or addition or a (gombinationsftheéeofhpfr%videql 5@%}0%? {ggt%ign
results in a CBRAEEFRSAAAWRACHIGHS: BE/E S JEYPDEFT HRan ATE-Cprt0. 15Ih bne embodiment
an existing resigee, pray hessukstiltedfonaopssitivelotharged residue, a negatively charged residue
may be replaced by,a peutal tesidue, an-additianaloasitiveb charged.cesidus: Baypbegdedaotefin
negatively charged residue may be deleted, for example to any of the regions of the Cpnl10_
polypeptide cEANEPINEfigETE o AT he FrillEatiegiv i P15 I by AR AR SORFSIHN APh s s e of 2
example siterditgcated: Myiatgenesis: bamaingousirecombitatidoptr ansposom2immutdgenesis omubjec,
sequence tag mu{a enesis 1TtY£icall site ig%ct{ed mutagenesis will be used.  One skilled in the art
will recognize THAIARY RUMbET And Type of Mutations that result in a Cpn10 variant with a higher

positive charge at pH 7.4 and a higher affinity for proinflammatory nucleic acids than Ala-Cpn10 falls
within the ececnne nf the invvention 25 Polvvnentidac Ac dicrloced harein the nrecent invventinn



5 deletion, or substitution of one or more amino acid residues herein, and how these modifications can
increase the affinity of these Cpn10 polypeptides to a nucleic acid-based PRA ligand. Furthermore,
amino acid additions may involve the fusion of a Con10 polypeptide or fragment thereof with a second
polypeptide or peptide, such as a polyhistidine tag, maltose binding protein fusion, glutathione S
transferase fusion, green fluorescent protein fusion, or the addition of an epitope tag such as FLAG,
c-myc or hexahistidinétag. chbexGphripolypeptidelmaypeheméy not include the initiating methionine at
the N-termin . ] be]éEt ' t-dye rgni agditienatiiM
tripeptide, seqj?é?r‘!%i%@(rﬁgg LTE/%\%%lﬂ 5@%%%38, thﬁ?&%ﬁgﬁxaﬂhﬁsﬁcﬂ&gﬂd P rei {‘*h?/ {eterence,
or an additioW&Mﬁ@@N}@E@@[ﬁI‘ﬂ’@é@@%ﬁ'@#yaﬁ@ﬂ@ﬁ(ﬁﬁ?ﬂwafn@.&‘gﬁ‘é Pg’b@?ﬂ ‘1%/8{1] n'550
contemplate Hse6fBelyauelsditasencreig 15 such modified forms of Cpnl0. In the case. of
Cpn10 polypeptides of the invention based aon, or substantially derived from human Cpn10, such

polypeptides may eSS IRENEEMATRE B EREY ARG RFRKEL, MAGQ, AGQ or AAGQ and
optionally inclwoingipgeter prodwetioroghtibatiorstias degttive dasoenaRaneeviRcRanant Ry 8ed herein
refers to substataly SUTIASECIGES (RRRIMY . rehRP IARRHAR SRANRBEANG AN RRREARS

a m

gualitative bloFoglc actvity In common. Further, these polypeptide sequence varla%r%% may, share at
least 50%, 558%66096MBB% 070sN TEDRYRRRIGEGE TS HHRSRESHAT 8E6YFE A 8idbt FFe¥vA°e&uence
identity. Also includggd witHebile g ANl dgealeighovadiang syeibdngal dgReiyaipolypeptides of the
invention. A homologue is typically a polypeptide from a different species. but shari ially the
same biologicHISJREYHA H@Wifﬁ%ﬁ%g @éﬁ'ﬁ‘?@%%i °§&§€é§}%°§i%%|%%%dﬁ%%§%% I:J—Jgrther,
the term 'Varigpikats@insiedesnanategogskoktive piypeptidesiobthedaceatiom whereir e tefin
 "analogue” megns apalynentide which-.a derivative ofiaprRkAeRSe,eE hamentingy whisc
derivative co%@eﬁé a%’dﬂ&%ﬁé&%%,&%gﬁég% ?)}xlﬂee%fra%ﬂore ar?%(i%o acids, such ¥hat the
polypeptide reffdifissimstantially the same function. 30The present invention also contemplates

fragments of the polypeptides disglosed herein. Thesterm.drRamenkiseiers to a polypeptide molecule
that encodes a cOnstituent or Is a constituent of a <§OI' eptide $f the inventio(%lﬁf)rﬂ }/_%Fr)‘anétherhecﬂf.
e

Typically the fBPRENCHRF AR e flEIOR S PREHIOTY %ﬁ‘ﬁﬁﬁ%&? HaiTH 85 4URs SRDEMIHE of
which it is a copsiiugnérgEherReRidedragmen o0 Mi-4SEARCT/ A0 00044 4! 21 Crailbe
between about 5 to ahout 150 amino adds. in length, -to about 100 amino acids in
length, betweéjrcﬁ‘é&%ﬁ%% 4 '6%?%@%%8%‘&"5?‘;@ I%?r%%%%grn@gg\ﬁégn about 5 to about 25 amino
acids in length. Altethatioiyheptive peptivd ieigysigsalingdion e FER By Aindi.a BAS keaittiniagah®eacids in
length. SCPnig aivpapyglemonin A e wA R GrisimitpdR adtionalsleban:atne

substitution of more aminoacid residues as described above also tall within the scope of the
present inventiiiR.Gpteas Ao RT AR IR ERLERES iB'?ﬂ[E%Pegﬁfl'itf(}%‘ﬁﬂm?mm?ég@l fifhised
Cpn10 cDNA spguencesiipesgasaibmateophafsgydiant transfer RNA (tRNA) pools for the production
of Cpn10 polypeptide. It is known that tRNA pools provida specific codons encoding specific amino
acids for the translation of a protein from a messenger RNA. Furthermore, it is also known that some
tRNA pools are more abundant than others. This can result in lower abundance tRNA pools being
depleted resulting lower yields 15and/or tRNA substitution generating mutations when a large amount
of protein is produced from certain expression systems.  In relation to this invention specific Cpn10
variants were found that were susceptible to this. For example, during over-expression of Cpn10 in E.
coli, the rare glycine (Gly) GGA tRNA, used for G1y39, is depleted and may be substituted by the very
common glutamate/glutamic acid (Glu) GM 20tRNA.  Accordingly, an optimised sequence using
optimised codons at any number of positions may be constructed. In particular, the specific
optimization of glycine and arginine residues 03, 029, 039, 050, 055, 058, G68, 077, 098, R8, R16,
R21 and R93 resulted in wild-type cDNA expression levels but a significant decrease of variant levels
while maintaining overall yield of 25Cpn10.  In addition, Cpn10 variants may be generated due to
ribosomes reading through the cellular TGA stop codon. In that regard the TGA stop codon may be
optimised by changing it to a TM stop codon to eliminate this problem. 30 Production of Cpn10 In
accordance with the present invention Cpn10 polypeptides may be produced using standard
techniques of recombinant DNA and molecular biology that are well known to those skilled in the art.
Guidance may be obtained, for example, from standard texts such as Sambrook et at, WO
2009/124353PCT/AU2009/000444 22 Molecular Cloning : A Laboratory Manual, Cold Spring Harbor,
New York, 1989 and Ausubel etal., Current Protocols in Molecular Biology, Greene Publ. Assoc. and
Wiley-Intersciences, 1992. Methods described in Morton et al., 2000 (Immund Cell Bio178:603-607),
Ryan et at, 1995 (J Biol Chem 270:22037-22043) and Johnson et aL, 2005 (J Biol Chem
280:4037-4047) are examples of 5 suitable purification methods for Cpn10 polypeptides, although the
skilled addressee will appreciate that the present invention is not limited by the method of purification
or production used and any other method may be used to produce Cpnl0 for use in accordance with

the methods and compositions of the present invention. Cpn10 polypeptides and peptide fragments for
1ee in acenrdance with the nreceant invvention 10 may be ohtained 1iecinAa etandard recombinant niiclaie



o involve the formation of heptamers of the Cpn10 polypeptides. Testing of immunomodulatory activity
for the purposes of the present invention may be via“any one of a number of techniques known to
those of skill in th%{%rtimu%ﬁga%@@dm% igng}mmqgﬂ@fgpr@y@gﬂyitﬁmtﬁaamkmaaery[aemides may
be determined by measuring the ability of the polypeptide to modulate sigrﬁlllinég fror?wg_%]]gq-like
receptor TLRafiareratom syinnesihe amokine KBS Fepkingse AISBIRKPRBIRYiRE 58 g?yﬂri%né yInthé [s
presence of g FLR:ZAgomisieuch7as ROMEED Qhend L Rmsech, I5Tiype-7 irdedendramagebalbbitested as
described herein. Alternatively or in addition, immunomodulatory activity may be determined using
other assaylerﬁqﬁiﬂVdf:@%- vivo or in vivo, for example via measurement of the production of cytokines in
cells such as peripherakbloest monendslans<rlisncampetitive dfinding assay, a two-hybrid assay, a
filter assay, an electrophoretic mobilit Ift ift: I r Eig e
combination §F3E¥49 tﬁ%%%grgl%%&g}r@eg%gréﬁggg %ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁﬁ %c&%@%%@ﬁugg;otides
Embodimentsigfdlbe present invention provide isolated polynucleotides encoding Cpn10 polypeptides

as described abov ,)ango a&g’&tﬁ @z{h‘éi&@@@aﬁ?}ﬁlr@f sicheRpivRYeiEasideg. Non-limiting examples of

polynucleotides that' are contemiplated within the scope of the invention are 25re n rein as
SEQ ID No's 7, 9, fl, 12ssyingdoritne f@maprog @@9@@%8?%?53?%&@5%%&@@37@%?108, 137,
165, 194, 22%0@%1@@, 38, 75,77, 110, 111, 138, 140, 167, 168, 195, 197, 224, 225, 252, 254, 39,
41,42, 44, 45, 47, 48, 50, 51, 53, 54, 56, 57, 59, 60, 62, 63, 65, 78, 80, 81, 83, 84, 86, 87, 89 9%%
93, 95, 96, 98, 99, 1AkcckiRe 14 3 1A} b1 IR BOrToded mpin o0 PsEhofAy 14813y f4TP YT
L3, L e T 212000 198Ol 0nd SRl hlichid ik K 04, (7 67Tt 7051 BTate
182, 183, 185 186188, 108 200, 201, 203, 204, 206, zg%, gogd 21 6215, 21% 215,216, 227 ¢ 228sate
230, 231, 23%@BHRRE; 3T VBRI SRR ssREIHEY BE TR RN SETP5E3 264, 266, 267,
269, 270, 272, 273,66 168569 pdilpdfie105, 107, 132, 134, 135, 161, 162, 164, 189, 191,. 192, 218,
219, 221, 246, 248, 249, 275, 276, 278, WO 2009/124353 PCT/AU2009/000444 24 g@,} ygs%, 282,
284, 285 287, 2880y fortuiopuationgs ae7PsEdIARY 369TRYEVSAEISEESHYe? StRMBTY, 312,
314, 315, 317@5%8g@%ﬁir&%gﬂrcfﬁaﬁa@%p&%@dp&%@@@3@3:, B3BRR BErRIHa888:18800BIL, 342,

344, 345, 347, 348,350, 351, %53, 35§?§ﬁr 356. srfeog Sgl peptides discussed above, the term
"variant' as uS R REH @ﬂ' Gl a%a SAmitar Sséquences. Generally, polynucleotide

sequence variants Brcadeyprdy pe ptigaiveluctupdtsings qualitative biological activity in common.
Further, these polynucleotide s%%uen}ged_variants may share aétL%Q% 50%, 55%, 60%, 65%, 70%, 75%,
0

80%, 85%, 90%, 98Y%, Y&9%, B70%; 68 cre fe prot

32 0 090h Sédt enc,e'la entity. Also included within the meaning of
the term "varissecaing Hensorogaed Bt yrsiaistdas aetHy i%ér&%ﬁ?%%ﬁ%%‘g&@‘iéﬁ%c@lﬁf a
polynucleotide. i gogjﬁggﬁ@{hgg%i@&iobut sharing substantially the same activity.  Fragments of
polynucleotides of the invention are aIsT con%erg‘ﬁﬁa}ted. Tté%tterrg}m"frgﬂn%lag' r fﬁﬁﬁ&% @Jﬂ&ﬁl,e{g acid
molecule that encotfés aPTREY EAE FPIPEPIER L& FEaF BoRmuclectide of the invention. Fragments
of a polynuclegiighe, geracionet esisanitydidee doopeucd b po lgpasities: endich retain biological activity.

Rather the fragmelw(i%?fs%r%gﬁgg%%tg&gggﬂ@&iwbridizaﬁon Is probe or PCR primer. The

fragment may be d ro ynucleoti e invention or alternatively may be synthesized by
some other means, faccexdinple chemtieatsyntivesish®@olynuciettidesrofthaTrvertsd sidiragenty

thereof may aleg be.uogd e ploduclion:af anliastse melaculesdisin eaniaues kospm ity tiose:s
skilled in the /¢ Accor mgrﬂ/, the present invention contemplates oligonucleotides .and fra%gomeeg(gsemble
based on of: (a) contacting sald polypeptide with a candidate compound under conditions sul
interaction of said candidate compound to said polypeptide; and (b) assaving for activity of said
polypeptide. _
Assaying for activity of the polypeptide may comprise a siep of adding a labelied substrate
and measuring a change in the labelied substrate.
According to one embodiment, there is provided a method of
screening for a PRR figand, the method comprising the steps of:
{a) contacting a polypepiide of the first aspect with a candidate PRR ligand compound
under conditions suitable to enable interaction of said candidate compound'to said poiypepﬁde; and
{b)  assaying for increased aﬁinity' of said compound with said poiypeptide compared {o
Ala-Cpn10; and/or
{c}  assaying for decreassd or increased PRR aciivation in the presence of the candidate

PRR figand compound and the polypeptide of the first aspect,



20 the sequences of the polynucleotides of the invention for use as primers and probes.
Oligonucleotides are short stretches of nucleotide residues suitable for use in nucleic acid amplification
reactions such as PCR, typically being at least ali6ut 10 nucleotides to about 50 nucleotides in length,
more typically about 15 to about 30 nucleotides in length. Probes are nucleotide sequences of variable
length, for exarpigibetveenmakai &t cleatidesanttsevarali2s thoushotisouectegtittes, forase in
detection of homologous seguences, typically.by h bri?izati n. The lev_el o% hg olot% ge[gelﬁggge
identit§3°B%TfW8%ﬁ“é’%%ﬁre%rift%}sg’vﬁﬁ %%he y%oén Hé éxﬁn%{rll%s Clgfl ?ﬁe 5 r?r?agﬁ%n 0 .Ry ic ization conditions. In
particufervtheifiucleotidets petren ceemeidoasaspiobesmay ybridizarda Hdsioy B BPlstHeoRifant of a
polynuglegtids, disclased hereinunder conditions ofaw: StHngencYayRediim sttRaemey:eF fighd

stringency. Low stringency hybridization conditions may 30 correspond to Eutybridjza%ion erforg1ed at
20C PSS GRS ARRERTET SR REAIOHL AN ALARTE Well KABAY (6 O delfbd THHHE e
which saay-hesemployedda aitesihecstingencyioh NyltidizatiensRkdrinstantdathpelengthcapdtnature

(D A,chNéérq%seacQ{gn Oosigonhts)g_it enu I%igeacid to be hybridized to a specified nucleic acid;
concentration (ﬂaﬁ_s* nd other con?po}rr‘lpe ts, such as the presence or absence of formamide, dextran
sulfate, polyeth§FerBogiyedl Biceaificrnestinbrthds Weyidebe) fouessnp carat enho4aopplpsue,
temperatuieef sheayhsidizatioppRefaayashing stepse. For example, a hybridization filter may be
washed twice for 30 minutes in 2 X SSC, 0.5% SDS and at least 55C (low stringency), at least 60C
(medium strifyditelpyuestelerspasoiametient FoREF MRS IR 70 high stringency) or at least
75C (venvhigh Siripgenswt cofoRalissiaaarabesipamissiel pusiemireaief bevinuastion may be
cloned into a vector. The vector may be a plasmid vector, a viral vector, or any other suitable vehicle
adapte%f‘fb?fﬂtiéwﬁ%féﬁon of foreign sequences, their introduction into eukaryotic cells and the
expression of the introduced sequences. Typically the vector is a eukaryotic expression vector and
may include expression control and processing sequences such as a promoter, an enhancer,
ribosome binding iosites, polyadenylation signals and transcription termination sequences. Antibodies
The present invention provides antibodies that selectively bind to the Cpn10 polypeptides of the
present invention, as well as fragments and analogues thereof. Suitable antibodies include, but 15 are
not limited to polyclonal, monoclonal, chimeric, humanised, single chain, Fab fragments, and an Fab
expression library. Antibodies of the present invention may act as agonists or antagonists of Cpn10
polypeptides, or fragments or analogues thereof. Antibodies may be prepared from discrete regions or
fragments of the Cpn10 polypeptides of  the invention, in particular those involved in conferring
immunomodulatory activity and/or partner or 20substrate binding. An antigenic Cpn10 polypeptide
contains at least about 5, and preferably at least about 10, amino acids.  Methods for the generation
of suitable antibodies will be readily appreciated by those skilled in the art. For example, an anti-Cpn10
monoclonal antibody, typically containing Fab portions, may be prepared using the hybridoma
technology described in Antibodies-A Laboratory Manual, Harlow 25and Lane, eds., Cold Spring
Harbor Laboratory, N.Y. (1988).  In the preparation of monoclonal antibodies directed toward Cpn10
polypeptides of the invention, fragments or analogues thereof, any technique that provides for the
production of antibody molecules by continuous cell lines in culture may be used. These include the
hybridoma technique originally developed by Kohler et al., Nature, 256:495-497 (1975), as well as the
trioma 3o technique, the human B-cell hybridoma technique [Kozbor et al., Immunology Today, 4:72
(1983)1, and the EBV-hybridoma technique to produce human monoclonal antibodies [Cole et al., in
Monoclonal Antibodies and Cancer Therapy, pp. 77-96, Alan R. Liss, Inc., (1985)1. Immortal,
antibody-producing cell lines can be created by techniques other than fusion, such as direct
transformation of B lymphocytes with oncogenic DNA, or transfection with Epstein-Barr virus. See,
WO 20(19/124353PCT/AU2009/000444 26 e.g., M. Schreier et at, "Hybridoma Techniques" (1980);
Hammerling et at, "Monoclonal Antibodies and T-cell Hybridomas" (1981); Kennett etal., "Monoclonal
Antibodies" (1980). In summary, a means of producing a hybridoma from which the monoclonal
antibody is produced, a myeloma or other self-perpetuating cell line is fused with lymphocytes
obtained from 5 the spleen of a mammal hyperimmunised with a recognition factor-binding portion
thereof, or recognition factor, or an origin-specific DNA-binding portion thereof. Hybridomas producing
a monoclonal antibody useful in practicing this invention are identified by their ability to immunoreact
with the present recognition factor and their ability to inhibit specified transcriptional activity in target
cells. inA monoclonal antibody useful in practicing the present invention can be produced by initiating a
monoclonal hybridoma culture comprising a nutrient medium containing a hybridoma that secretes
antibody molecules of the appropriate antigen specificity. The culture is maintained under conditions
and for a time period sufficient for the hybridoma to secrete the antibody molecules into the medium.
The antibody-containing medium is then collected. The antibody Ismolecules can then be further
isolated by well-known techniques.  Similarly, there are various procedures known in the art which

may be used for the production of polyclonal antibodies to Cpn10 polypeptides of the invention, or
franmente nr analnaiiee tharenf Enr the nrodiiction of Con10 nolvvelonal antibhodys vvariniie hoet animale



30 polypeptide. Agonists enhance one or more of the biological activities of a molecule, such as
Cpn10 polypeptides as described herein, whilst antagonists retard one or more of the biological
activities of the polypeptides. In one example, an agonist of a polypeptide of the invention may be an
immunosuppressive nucleic acid. This nucleic acid may bind a polypeptide of the present invention in
a complex. In another example, an antagonist of a polypeptide of the invention may be WO
2009/124353PCT/AU2009/000444 28 a proinfiammatdry nucleic acid. This nucleic acid may also bind
a polypeptide of the t invention in a complex.Such potential mpdulators of the activity of the
polypeptides of the ﬁé@%ﬁgn {:%35 ear}é%’ﬁer%g%e(?tforagéjr&ﬁﬂfg%v e% 058 tROMRERIFS néffber of
techniques knd@hnusienisise siayc idetiueciromoanganimale may thio dersmathdassier agcomutatiogiphy and
nuclear magneg Y, I : f |de of the
vention or 8 s e e L s
using compute@pﬂégéﬁf\‘ﬁ@aéiﬂ’?ég-Various forms of combinatorial chemistry may also be used to
generate putative no@uiidayse Oising iakassaring papibefRpsedessibas belovc A peen may, be
identified that is an agonist or antagonist of a polypeptide of the invention or a variant or fragment
thereof. io Antibodies, low molecular weight peptides, nucleic acids and non-proteinaceous organic
molecules are exanfghogiof sl alatasteels araleabbdineystisismormtagoatisisachitypd lypeptide of the
invention or a ; reen i ] erwise. interact
HaYIUAY HROMG0E Wetelonty ﬁ%ﬂw@r&%ﬁﬁ@ﬁ@%&&%@ﬁy DAt AR

with the polypepftides and polynuc es of the invention, ompoun C
modulate their2dB¥GH Oy BEaR ealyRelisss i aayiedbralistable methods. Non limiting methods
include thg two-hybrid method, coimmunoprecipitation, affinity purification, mass spectroscopy,
tandem affinity purification, phage display, label transfer, DNA microarrays/gene coexpression and
protein microarrays. 20 Cpnl0 polypeptides of the invention and appropriate fragments and variants
can be used in high-throughput screens to assay Dafimititat®e compounds for the ability to bind to, or
otherwise interact wWitkh&amiit §uak aneieais, aenmauassrsii eaRsaiiamng s Bigifeacids or
immunosuppressive nuclejc acids which form a complex with g polypeptide, fragment or variants of the
polypeptide a§a%e§8?fgk]éaq@?ei ‘%@%‘&%"at&aé%%aﬁf? c‘ﬁ?{doc-fp BiHE 44hase CaREgard
compounds cédroberisesheéaeareespondipginstfehobaniag<"pn10 to determine the effect of the compound
on Cpn10 activity. [des an cleatides of the present jnventign, and fragments and
analogues thereof%t%?ﬁu @%ﬁ%e %:%gﬁﬁéggg‘nﬁ ﬁ%?%ﬁ%iga[?%nn 0 8%r?ﬂl)et§u%c?§¥aﬁ?8{?3da%ﬂéﬂgﬁﬁt
interact with tH@deeraotenuiaive lierpartironiexardisi e bomapdiprd$ Erectidatedabitahbrmiates tigeactivity
of these polybgpuGRSARTAPLAMFIEARACRRN L SOmp R B MRLAR, SR A adialanyeliact by
iting or preve t T

activating, stimulating, increasing, inhi ting expression or activity ot the polypeptides

and/or polynu@eed (etraidlenetiviiesafdsnieasnidar 8RGr_iect by virtue of either a direct (for

example gjnding) onripdisgctiRterrstionds gassrbrchhereitotosssare memads ﬁ’fﬁ%@&é@&‘&aﬁ?r a
compound that may modulate the activity of, or otherwise interact with, Cpn10 po%)e tides of the
invention. The%%%%%ﬁfﬁﬁ@wﬁ?rﬁé‘? HRifi BRAE 0% It ERDHAis areppased as SEQ 1D No. 8,

200%/12(14353PCT Wb!%@&l%%ﬂérr@ﬁuﬁﬁ;f]ﬂ’l@@n?ﬁﬁﬁﬁﬂ&@r%ﬁob%ﬂﬁn@%ﬁt@%iﬂ%@éﬁiﬂﬁ% u§ing
standard competjtive binding assays, such,as gel-shift assays and plate bound assays describe
within, or two-R§ybHG 3‘%@3@59@@%@6 '&8'?%?%%?5@ ﬂ%’ﬁ@f%ﬁh&?ﬂﬁﬂ%@%ﬁ?@tg’V@S‘étfﬂ?}g@ﬂoﬁenetic
assay system {éipietssian diSaggich®86) tybimaiymisedréepaetecTingipraisimpddem mignactope- Briefly,
this assay take vanta f 5 the multi-domain nature of transcriptional gctivators, For example, the
DNA-binglsng o%ﬁg%%ogfyagﬁr?%\r)ven rrg%es ﬁ%%%ﬁé?g@ﬁ&é’{igﬂﬂ‘%? ge%%g}? g4 %ﬂi’@pﬁ?fﬁ@é@fﬂ% of the
invention, or freigirmekinevasiabe tietacied, faomd TNE-aclivhtibs, NGRSO, tHanB citiioMGF fctivator

fused to a cangidat | i i tein and the Cpn10 polypeptide , or
fragment or var%ﬁtﬁtfw%f%@wgﬁﬁﬂ%%&%géﬁﬁ%%qﬁg&gﬂ%&%ﬁ}mn domains of the transcriptional
activator iointo closé"grismRigiiamereegnsivesreriosber RBRTesc 4 Vietals okermssriioRseémospecific
reporter gene goiyakech i BRIRCHBLER lﬁfﬁtlt’@t%rceptoré‘lE?%}!WI@@H&@%%H%O AlROtapLY may

be used to identify binding partners o nI0. For example, a Cpnl0 polypepti f'the invention, or

fC
fragment ¥r vaaRiNAe faBYy afudiiGrhisireeates EstppBN seeendersegivaiusel BRI FEates
passed over thps QUi e RIMAINSIRENING iRcibelDIMEERLRAA GRAAR ROl ReRlideIraaipg ALgr variant

can then be ellﬁed from the column and identified, Initially such proteins may be identified by
N-terminal aminid/4eR SIFHEMRIRGHR EhamBRY 20061 34 SaMR ARz et biRas el ke (R08) fusion
protelrlin Imay E@aerﬂ?eramdm%.fusir@ N@mb?;tfx@gygwﬂch?,,ﬁ%n@znb@aivas@mtd%dg@t@%ﬂgé%iéag, such
as alkaline phosphatase Qusing a modified form of immunoprecipitation as describe

Flanagan and Eif 1P JﬁQB@ﬁS &nf\;}:&ﬁ%edgﬁ?oFeég%e&?%e&'ﬁﬁr&g]@ﬂasc?ﬁaﬁﬁﬁf\%u?ﬁasdﬂm@%{@(ﬁ}%y may
involve combining a Cpn10 polypeptide with a candidate compound and a suitable labelled substrate
and monitoring the effect of the compound on Cpn10 by changes in the substrate (may be determined

as a function of time). Suitable labelled substrates include those labelled for colourimetric, radiometric,

fluorimetric 250r fluorescent resonance energy transfer (FRET) based methods, for example.  For
avamnle co-immiinonrecinatinn mav be 1icead to to determine whether a candidate acneant or nhiiralitny of



It will be appreciated that the methods described above are rherély examples of the types of 5
methods that may be utilised to identify agents that are capable of interacting with, or modulating the
activity of pQlypsRtdes:ef the invention or variants or fragments thereof. Q@F&%&M&myhods will be
known by persons skilled in the art and are within the scope of this invention. Compositions and routes
of administration 10Cpn10 polypeptides and polynucleotides of the invention may be useful as
therapeutic agents. These molecules find use, for exainple, in treating or preventing a disease or
condition in a sidoipei hyiegnobuiskends). PRy apcutived prefteictivesinypesincicing b moidietededto the
subject. Typically such diseases and conditions, are amenable to treatme modulation of the
immune respo‘ﬂ'ggel%p{ﬁ@e%% S%ﬁv@%}‘%‘ﬁ%ﬁ ﬁ%&gnoscgigﬁ g |§£1ascéo a}é?ﬁ?sggtr% ;ﬁgﬁ%élgn?ggg?nclude acute
or Is chronic inflamiiattyn dikd dike sesemrsisom BLAis riegne nekaptaiialiach Sntaeittuith pathegans kndus
etythematosis, Sioraren's di s, di fol] I | e tol itis.ghronic
fatigue syndrogrg}l%?eA z%%‘??n%ﬁ%ﬂ(;ﬁl%é%égﬁlas ﬁﬁ%ﬁ%e%ﬁgﬁﬁéélg@?@%@ﬁ%@%g@p art erosc'gerosis,
inflammatery faingissosiadgisatel inmsineohitaimmaione piotheatioal erevshie pAingeR disrmBateMmandThe
disease may at}ﬁguqﬁ’lo%ﬁ@_%eﬁie?%hca&ii@,%ﬁé&?!h@%\‘%&%f% irs8NALRAIhCandNamA are

- Yy

20melanoma, non gkin's lymphoma, colorectal cancer, basal cell carcinoma. The disease may be

an infectious ciBeassd by a riad manhrs 2 groen Eutha 49 rBaI R dRPUHR BETRNSvIRES ot diRRgRIS fe ction.

Chronic immupg.aetivalionis\asse deRthygn-Rarapatireasmilng. hBharanpiakpiodscts (e.g.
nucleic acids) from thecggastrointestinal tract into the circulator %/stem. For e plﬁueakage can
Ao

occur from theBERIYSACHIRF: FRIBPS el iAtdgRAN. 209 AR Gr 43St SHel 85 Wi SLR%he
caused by,an injRetianeWdispase, stihsasdaaTeRakinibbctersalyinatbigfentiongophbiainigatdsyabdwel

disease and gum disease. An ex e of viral i tion J I\ or Hepatitis_ C infection, .. . . (hronic
immune activdﬂ@??ﬁ\‘%’lﬁfﬁ%rﬁu Y oiﬁiﬁ%ﬁ@ﬁ&%@ WWS’?ﬁ %'g a‘ﬁfprgcggnﬁz& éjrlgctegc%% inding
to TLRs. LPS easediigantis TLR2 or TLR4 whilst nucleic acids can bind to TLR3, 307,8 or 9.
Accordingly, pharmaceutic ﬁlelalr%{H ﬁu%%r%%“?%%@@%%ﬁ%@@% %Qtigr‘?ﬂﬁ&%'ﬂ@%ﬂ@ﬂmreéaﬂ%gr oin

polynucleotides for use™in tréating or preventin eases and conditions are contemplate
Agonists and antizgreaing e Gl bOapbljp opeitictions serelionaifigielinna aitgralseus il BRsHEies, may

also be useful gs.t ic. agents ' i - Wlevel of activiy,
2009/124%53%?/@\%%@5&&0 (42 %%ﬁc:%)%r?t'gr%teeﬁg ?ﬁ%ﬁ%ﬁ%@%@%?ﬁgm%ﬁ&% oniets and

antagonists arifqgHetianagastieal éfd?ﬁﬁbﬂiﬂé‘i‘%“ﬁ@ﬁ?ﬁ%m@ fhr absense of e Jeorivialpns melade or

Compositions fgguseipsaeaRdasIes w&slz HiameHies st tidherpiesenidavasti Mg ey e egind
according to methods and procedures that are known {o thTse of or in(%r%/ skill in the art and
t

accordingly ma&)aRLTRISLGsSyirsRHaRieRre eresRresy -1 Bt ERUR A I bant.
Compositions may lreeagminisietrsidey atardameronteterinig érechiygheicompiesifioridoleaied éhat

administered by the parenteral (e.q., intravenous, intraspinal, subcuta [ C oral or
topical rodfe. A%Wﬂét%qigﬂuﬂ?a esgﬂg?gﬁ%cs,’uf: g?osn%{f)geriqsdc 7P E%é’p%?ﬁéﬁgéelbgﬂg%gg%d%\%gtration
io to be used ipciypemiverearireitieTshapositvillydEpegativelychaigabeT ef febebrsertladielipartidadute of the
condition to be ”ea“??céﬁ%es%{gg@%é‘@gnfﬁétﬁégjée’@g ERAGIHAN. Has LRI st ARsRERQbIRsR ALt Cular

compound to b%vg%ﬁvered an 0 al'si cts of the compound. ~ In I(gé;eneral, suitable

compositions ray 3@ Biegemiasheceiiashng 18:rhEdntds at s S vlie a6l taaisabsranBmasy SR8 in the
art and may inglude a.pharmacewicalvag diluent, adjuvant 15and/or excipient. The diluents,

adjuvants and excipients must be "acceptable™in terms of being compatible with the other ingredients
of the composition, AheIPiet GEariasietROBRShuEmRsHstheh & t@)&ﬁ?ﬁﬂ%%?‘ﬁ?ﬁﬂﬁﬁ%@%ﬁfc%ﬂy
acceptable carfigrsQk gistmargodemineralised or distilled water; saline solution; vegetable based
oils such as peanut gil, safflower oil, olive ojl, cottonseed oil, maize oiiésTs‘ahme oils .sucr11 asEJoeanut oil,
safflower oil, olive oil "edRfBhSBAeSRORN 5 A/ BHDESEGINECH B @Q?Qéﬂ? B NRLEBTRIEST St oils,
including polysigyaafesUrte apIMElY eiymexaRRLhARYINBIESox FyeraridesEwipnbeayg i

polysolpoxane; volatile sjlicones; mineral oils such iqy] in, saft paraffin or squalane;
cellulose deriv °&Fé‘h%§°ﬁ%§ﬁ£€ﬂ %’e'?ﬂﬂ@&8?@?%9%2%%@?@%%&%@@3 88“%%‘&@‘” odium
carboxymethylcellul@se temhyosisyp' ismy/llndtieyiaptiulb de Cpvi atkenuts $haocompsisep ittethianetidr

o IashaLSsana S RRE DR ol (et nal aaR NI RaaDle
polyethylene glfl}éoll,J polypropylene grln col, ethylene glycol, propylerie glycol, 1,3-butylerie glycol or
glycerin; fatty amicitstacsylatd asnovprepiptehintipatd, (RoR1Opia. rhgsideseshsd &giginbleate;
polyvinylpyrridone; agar; carrageenan; gum tragacanth or gum acacia, and petroleum jelly. Typically,
the carrier or carriers will form from 10% to 99.9% by weight of the compositions. 30The compositions
of the invention may be in a form suitable for administration by injection, in the form of a formulation
suitable for oral ingestion (such as capsules, tablets, caplets, elixirs, for example), in the form of an
ointment, cream or lotion suitable for topical administration, in a form suitable for delivery as an eye
drop, in an aerosol form suitable for administration by inhalation, such WO
2009/124353PCT/AU2009/000444 33 as by intranasal inhalation or oral inhalation, in a form suitable

for narentaral adminictratinn that iec critheiitananiice intramiiceetilar or intravvenniic iniectinn Enr




WO 2009/124353PCT/AU2009/000444 34 methylcellulose, hydroxypropylmethyl-cellulose,
poly-vinyl-pyrrolidone, sodium alginate or acetyl alcohol. Suitable dispersing agents include lecithin,
polyoxyethylens &siers&f fatty acids such as stearic acid, polyoxyethyleng sgrhitalspeng; or di-oleate,
-stearate or -laurate, polymethylene sorbitan mono- or di-oleate, -stearate or -laurate and the like.

The emulsions for oral administration may further comprise one or more emulsifying agents. Suitable
emulsifying agents include dispersing agents as exemplified above or natural gums such as guar gum,
gum acacia or gum trégtichartsl! as dsethetibdmirpkepaegionpartitSpaly adivinistiaieonprrpssitions are

apparent to tho ' j r j ' re. detail in, for example, Remin 's
Pharmaceutica?%@igwggjHE?S%c%g%@nl\%%@Eﬁ%ﬁggg@%%%gﬁﬁe%‘%@oﬁ"&gﬁeﬁé%%kﬁ‘%&gp%ﬁ’]ted by
reference hereifftd SeqmRItGpRRISRSHALItGHE Bdthegprst comimsenton ixBlprtbesemantiverimgeadient
together with opePRYgsRRFSRRIEFBSHBFE. SRLARIGaRIY %Mﬁ&%ﬁﬁ@@@%&éﬂ& PR,

Formulations suitable for topical administration include liquid or se préparations sui e for

penetratiorfthré'ﬂ&??ﬁg'gﬁm%stﬁ@ Bfblon f a6 Sesarbed Arseinis required, such as liniments, lotions,
creams, 150intmentTiRy RateonAedhd RpSUERPIS IRKkBRMIGISIAHORd THRSEHBIERS HahQ8fect Drops

according to the éé?g%rét inventi%ma comprise sterile aqueous or oily solutions or suspensions.

These may be PSS placuiedodhm Brtahanelsu a5 thednebis lnspane he hegteppidal

and/or fungicidahegeins tirad/osrmaytiel eshsUitatiedpiesetyatveormasinpbonadvidnady dise askstage active
agent. The resg) '

solution may then be clarified iltration, transferred to a 20 suitable container
and sterilised. t%pf%gaﬁ%ﬂ?ﬁ%{?ag%pa%wg(}%eéaggf&%@fl50%13‘%@?8ﬁmfﬁﬁ?deﬂ%@-’%G@%(Fﬁ%f an
hour, or bysdfiltrdiigie folBesiddebymbenisies tosed on taiter DYSEQ 4B dltic) tectigibed Reramples of

bactericidal and fungigidal ager itable for inclusion in t rQps ar nylimercuric nitrate or
acetate (0.002%), bgﬁéa%koﬁniﬁrr}r%?{:ﬁg%ﬁé ?09{8%% gﬁ@ r(‘:%toqrﬁheeei“l" |H3"5§§Qﬁe( %‘192‘)“.0%&{586}5“
solvents for thecPRepeaatRsisussdn toik/detatfiguiadiuBesisye ovoibetingtad2BdlcoXdlmnd (SERiDawe glycol.

Lotions accordif)gdedbgitiergahinvention include those suitable for application to the skin or eye. An
eye lotion may comprise a sterile agueous solution optionally containing a bactericide and may be

prepared by method58iriBr T @iBEW csrmsies B th/e oh et Qomplequle feaetfigiest dropsidueotions
or linimenis forranipkaagAbiR HIpMBYSEIINEUHRAH39BBY IRARgten drying and to cool 30the

skin, such as an alcligol or acetone, and/or a moisturiser such as glycerol, or oil such as castor oil or
arachis oil.  Crearm® SMnfSHee SF%aiﬁégeﬂ:ESﬁrih@e@ﬁ@bF@@@?ﬁ'?ﬂ@éﬁ?@ﬁ@%@h@ﬂ%ié”d
formulations ofcdreoagitiveciingaapiéens.for external application. They may be made by mixing the active
ingredient in finely-divided or powdered fgrm, alope or in solution or.suspension in an aqueous or
non-aqueous WO %9%3‘4 EERS oHavE A{?f%@%nﬁ:l?%ﬂmg'%?gﬁ S&HBH&%% FERRs. The
basis may conipaidehipdmatentizdscauch positiard; wafttoe Bhaige paraffin, glycerol, beeswax, a metallic
soap; a mycilage; amqjl igi C achis or,or olive oil: wool fat or
its derivat%es, or a Eﬁyt%%yﬁpgg&s&%ﬁ%%?%@ﬁ@% %? (ra&tfh%ﬁ}"\qféi#dgcsrﬁﬁ%éegt?%qes‘,h%hb%lgegﬁé)ﬁylene
glycol or macrd'QB@_; i ée o rapiRamte ey irsHbtePetignsufitmbleletgtaptaiens furihas te tmonic,
cationic or non i SHEaEIaR5 uRBdR Y R5iP PRI Y AR BlYA YES RSl

Suspending agents such as natural gums, cellulose derivatives or inorganic materials such as

silicaceous siliCEYUSH8 SIRRGRE roufe Ml et R BIreIRy The sediiertion seay TiReluge nehereitidns may

also be adminigigdiechiirih e ieimeehipRSoRe SbiinPRAeAE $868d O3 NG IR VaBBRNG G UP various
phospholipids or other, Ii(g)i&jqﬁubst nces, and are formed by mono- or multi-lamellar hydrated liquid

crystals tHat ar& GEERSYARM RO al?éaﬁéc GHEHEN AR PeRlatiosiideryriieatiog grith rolveidena giveethd
metabolisable Epibinsarialercftatintiog bpehemies spmhbsisuseshiibeGRMResiEOBmININRORaMaform may
contain stabilisnear@? resc%r\r/r%;[ivie%u%xgrﬁi%nts and the like. The preferred lipids are the phospholipids
and the phosphati yy@no“ne r(’Iecitﬁl ff,%"?ﬁh natural and is synthetic. Methods to form liposomes are
known in the art, andtie testatimiyroctesidsh esifisedefersim s toadsntte-Reakudlé: BthnddetipariniCell
Biology, Volu%ﬁygﬁgqg&m?r&ﬁﬁaf ngngggum%“ﬁ}g@é 5)%36’-% gt seg the contents.of which is

incorporated here erence. € compositions may % c:onjué"‘<'1£1L{r(-*-:Tl q%cig%tl ?Fa?’&?‘ ST%thylene

glycol (PEG) diirstivése Tefe: derlideh sfamee ttp phetcnesilipt Syjution) ds aveiletselstaldistiegoentethod for
decreasing th - ' h INCHEASI 5‘% Lffi Nuceietal.,
001, A, DI ey e e P o e e
proteins, decr@é@é‘aeﬁﬂfﬁfﬁ{@@@ﬁ W?@*ihanced solubility and decreased susceptibility to proteolysis
(Sheffield W. 2001, Curr Drug Targets Cardiovasc Haematol Disord. 1:1-22) PEG molecules contain
the basic repeating structure of -(OCH3CH2)n-01-1 and are classified into groups according 25 to
their molecular weight. PEG derivatives are conjugated to proteins to increase their hydrodynamic
radius and in general, their increase in half-life is directly related to the size of the PEG chain attached
(Sheffield W. 2001, Curr Drug Targets Cardiovasc Haematol Disord. 1:1-22). The compositions
may also be administered in the form of microparticles. Biodegradable microparticles formed from
polylactide (PLA), polylactide-co-glycolide (PLGA), and epsilon- 30 caprolactone (s-caprolactone)

have heen aviencein/alvy 1iced ac dAriia carriare to incraeaace nlaema half life and thereby nrolona efficacy



For such combination therapies, each component of the combination therapy may be 5 administered
at the same time, or sequentially in any order, or at different times, so as to provide the desired effect.
Alternativel ents may be formulated together in a single dos ' bination
product. Wr%gnwgﬁgr%:ir%%%gred separately, it may be preferred for the compgggﬁ%g %?)eglg% g%grg;nistered by
the same route of administration, although it is not necessary for this to be so. 10 Dosages  The
therapeutically effective dose level for any particular patient will depend upon a variety of factors
including: the disordag kaineoaatedissichingnseisesity eibetizor dess aititivitygidnthe Ditlechde ar agent

employed; the composition employed; the age, body weight, general health, sex and diet of 15 the
patient; the ti ﬁ&ﬁ@%ﬁﬁ%ﬁ&%ﬂ?{w B%@?ﬂ'&"fﬁ'ﬁﬁgﬂ;@ﬁdﬂ g?ﬁ%r FAtS %r}cgeo’fqﬁaesg tA ?8% %fl%ﬂg%]molecule
;)r aggﬁnt; thti d;,n‘kaﬁth '(Helpatiélw? B}fammpﬁ;algh,ugﬁctyﬁekh im_e:_mmbuwmidesrtogﬁth’eid_erﬁlﬁm?@n&hb tmdtmt()alnt,b
ogether wi r.rela actors well known in ic : [ s able, by
routine experikeﬁ?ﬁ%ﬁﬁ t edé%‘? e A grﬁrgc iv ?%r']%)en%ggi8agﬁ1c(§§§t%i?g%%'nl?hggr%§§ég%%gﬁ1ich
would be requie@ tligreenamulicaidts tisedses dentitaichadifitaidn theiGeanaciinyo simatpse 8oB0EIsage is
expected to be in the range Qf t r ' )] sitypically,
about 0.001m8 ‘AUt ﬁ&%@ﬁ%ﬁ%@ﬁ %@%%h?@%%%‘%%ﬁ%gggﬁdSOWS rgr@(ggr kg body
weight biweekfy;iripastaqBirgenditio ceEOR Gy @%Bd@mmﬁgf@%%l%@ﬁ@ﬁ@.@%@?@bout
10mg per kg bﬁ&’é’c&eﬁ%@dﬂﬂuﬁwﬁ‘?%%&f %h%%%%%ﬂm&%f B %Eﬂ?@ﬁ@hﬂlmé%vow?@ﬁmws&h&vefAlso
ministration of t

contemplated herein Is a e dosage on a weekly or tri weekly basis.  Alternatively,

an effective ddENgeandif¥é aherae6nG-GH0mandepibbeal biveee Ripntilk celisipndindnbetil-agosage is
expected to b ggdmﬁoﬁa&%ﬁrﬂnar%%t%a%@oﬁ %K&%m&@_r patient bi weekly, preferably about 10 to
y

about 35d?ng er patient br weekly, more preferably about 25 to 150mg per 30patient bi weekly, even
more preferably abdtie g Boeied) Measkihatisinkcun hevapiondianppan RRTed s t would

be for the duragipnafibie SisRAEMaISociatkd HeRids Wit Re BBPaRMkisioneroher taanysidl in the art
that the optimal quantity and spacing of individual dosages will be determined b @Egﬁaﬁﬁﬁjre and extent

of the disease S4EFEOBRE NRSCHIIY) SPAGERPIESPNIAG S0 59/ U LEHSHIIS BHE 8L Nd site
of administratighenndititRd apacoirine Ramisslasrissividyabiay treabernisisopsiiiet tautionusna

conditions can be determined by conventional techniques. It wil o be ap t ordinary
skill in the'&irt tﬁ%ﬁ’QH%“BBMP@gn%@%(ftt%%?ﬁ?ewgrﬁ%ﬁ %%sl??ﬁtea% m%e?%?%%ggg[c%%ﬁgn&%r%g%sition
given per day fgréeisdafissshtn Gersenlipfalsyfwsiartiai pubasonpasition iy choprss kilfeel thantabautt dising
conventional cQurse of treatment determination. . Jnveptl i vihBeslescribed
with reference %J gﬁ’@@ﬁﬁcge%@m% éoé? (\)?VC% rsgﬁocd‘%gﬁ%ts né @ﬁiﬁ?@?pﬂ@%ﬁ%@%ﬂaﬁfﬁinng the scope
of the inventiosp&ieip|psiiGE imrsststisl Ppogoeriy GoapmTBPHpRRsRiGaYot iy dalered defife the
production pro - i DR HRBrEIR h EMHIRSBP BollSuEng X ammple ds
provided. %—ﬁjﬁgt?gft@ﬂ a?%%ﬁ%é@%ﬁ%é{&g&n plagmid encoding hurrilan Cpn10 with or without
modificatien wab3lamerserEerwRbSA’Eds: coil strain XL1-Blue (Stratagene), and a master cell bank

15was established flamsaiRein fResed Wanialy’ Gani huwasitignaresdvuesskiail atodne sasntially as
described by Ryan et al (1995, J Biol Chem 270: 22037-22043). In addition, the material that.did not

bind Macro-PrépatifgHocR BRotas pabasriftnartsiamRly Hgcsna & B Al EYRE ' G SO fERdiShe
(Superdex 200y fRpEshafpeBinscinnfralidd wolesh(rmidy retairb® polibil tittdCloguidrens yeyim. F50 mM
NaCl buffer, was filtered 20 through an Acrodisc with 2.0.2 mm Mustan membra rding to the
manufacturers ?ﬁ%ﬂ?ﬁ@ti@ﬁg‘fgﬁﬁ’ &YB%?Q?O&PQ%%EMW@W@&WS 0 Rﬁ%ﬁ &%@%Pt% ?gﬁ@@% idual
endotoxingsandyiNagpatopeighabtidd 0GRy TiaripaityradnBieil Gspekent varesssaC el Gagusnat Polhpeptides
as shown in Figure 3, fqr exampl i >99%0 hv Cno ie bl injng-on
SDS-PAGE. A8 sﬁ %‘%rée gﬁgwg?g]gjrﬁcﬁeﬁ%%‘?oqﬁge%x%?np é% : I\%Io%@ﬁgrd C Hgagi%ﬁrizggg@&ities of
Cpn10 proteindunctiduabydandiive bireiitveeharepottitneol e searenarsdldtedegienniatedheir potential
charge, and the locay &fnt{oa%g%r?jﬁgtﬁﬁﬁﬁ% LRIAUNRIRAHPRS R RGN DtdRAIIVE RIREEIRSIEEs the

Cpn10 30 polypeptides (see at contain one or more mutations and with or without an extra

N-terminal Alarifee @ming reddwihienersi ABngyaEiakaving Simiae slNsiuEd (e ee i BiePpiins in
conjunction witl & Lol ek KR WRSHHRIGK WP HeMaa8 SANHROLERIS STastApAga 6fieldingis ofitre
utilising a method adapted from Weber F. and Hayer-Hartl M.é(@%‘c.haper ni Protﬁ,col , Ed Schneider
C., Humana Pricigning: powiiin charae. souyiling isphieh toy S5% )ﬂﬂ?ﬁg@/g@@w IRgghic AR\
bovine rhodanegg (AR isHRAAT oV afaRipRANSIREIR BRdropdWIE) BEit6QEIEIBAITIB aldDE: MECKE | and
20 mM MgC12 (buffer A) containi%% 5M Gu H’ﬂine HCI. an%gprﬂn DTT tth%n subseg H%ﬂﬂ!-d” é?d
(75-fold) from dEHENEPEn{RIRS HRTRERSA @Eﬂ%’ﬁ B s AL BRI ATE final concentration of
rhodanese was 400 nM. GroEL rapidly and stably binds denatured rhodanese (0-Rho) whereas in
buffer alone, D-Rho mis-folds and aggregates (ie inefficient spontaneous refolding). The addition of
Cpnl0 and ATP (20.1 mM) to preformed, stable complexes of GroEL-bound rhodanese permits
efficient refolding to proceed. In the absence of Cpnl0, the addition of ATP causes D-Rho to cycle on

and off GroEL in a folding incompetent manner leading eventually to misfolding and aggregation (this
raacrtinn carvvace ac a cointahle aceav hlankl Eacrh 10 foldina reaction hace a total vvoliime of 200 1 vl At



5 Cpn10 (0 % Activity), 140 nM Cpn10 (50 % Activity), 250 nM Cpn10 (89.3 % Activity), 280 nI_\/I_CpnlO
(100 7)/0 Activity) and 350 nM Cpn10 (125 % Activity). Rhodanese activity (e,g, Ala-Cpn10 activity) is

plotted agaigst AlgsRR4P concentration. For correction of assay bias, th%%xla}rf%gﬂm%‘%gyvity values
eli

from the test samples are recalculated using the equation generated fro_m t near calil ration curve.
10Concentrations of chaperonins (GroEL and Cpnl0) are calc_ulated using the (_)Ilgomerlc molecm_JIar
weights (MW) of the proteins while rhodanese js calculdted using the monomeric MW; e.g. E. coif
GroEL 14 mer USGHRSPFoRPION BFiEy Mm,7@ﬁ:wnq;;/amneﬂmmnin@|la§mm@@xa,lm %@@;ﬁﬁrﬁé?@
=76,100.5 g/ P el (VHAT J AL 5 ’ Human A nlo0- . =
75,855.5 g/m(r)rlll(j;%rsfdI B@vir_lae?{grhoq@necl_(eZi ﬁ1_Il§1mer Féw%nszlgru(%g(%%g)?@%i%i@sﬁgé%mgfd n?@ﬂgﬁ%wn in
the table 1 beldH2"g5d é@&ﬂﬁﬁié@@ﬂtﬁ@dﬁuﬁﬁ@@@ﬁmﬁmwpbrem@w;gmafft?emmmamdrmmemm-&lgnI 0
standard curve'figieminetatatinserAtly SARE ARG SN D HRILA s ot P
activity Cpnl10 Praqtei SEQt#IpIg Chgperon??c.tivity % of Ala-Cpn10) X&gﬁ% i@%@%la—&%n?o 100
X-CpnlO-K553E33§S.7 @“M’é&aﬁ'ﬁwﬁbm,%@sﬂm@ g dejamineshAy ByeiERatical FEking-CEmidsK69R

105.8 37 Ala-CfeidtiorQ3tk @%&i@ﬁ%ﬁ%k@-ﬁé@&ﬁﬂ@&%ﬁe@&%&&% 10t A Bgarn!
0-T44K 106.3 ?é‘i:ﬁllaugsp gln]doésssgﬁl}é e s t%%; é!:%_rrcﬁa?nrz]aln?\_griaﬁts fgf'%c%i\?ig.
As used herein the terms “treatment”, “reating” and variations thereof, refer to any and all
uses which remedy a disease state or sympioms, prevent the establishment of disease, or
10 otherwise prevent, hinder, refard, or reverse the progression of disease or other undesirable
symptoms in any way whatsoever.
As used herein the term “effective amount” includes within its meaning a non-ioxic but
sufficient amount of an agent or compound to provide the desired therapeutic or prophylactic effect.
The exact amount required will vary from subject to subject depending on factors such as the
is  species being treated, the age and general condition of the subject, the severity of the condition
being treated, the particular agent being administered and the mode of administration and so forth.
Thus, it is not possible to specify an exact “effective amount”. However, for any given cass, an
appropriate “effective amount’ may be determined by one of ordinary skit in the art using only
routine experimentation.

20 Brief Description of the Drawings

Figure 1. A, Crystal structure of E. coli Cpn10 {GroES) showing various regions of Cpn10.
Cpn10 is comprised of seven identical 10kDa subunits. B. Amino acid sequences of Cpni0 and
GroES are shown. The GroES ribbon structure was created from the X-ray crystal coordinates
published by Xu et al. (Néture 1997, 388: 741-750), in this structure the usually disordered mobile

25 loops are perfectly aligned through interaction with GroEL (GroEL was omitted in the diagram).
Figure 2. Sequence alignment of human Cpn10 with Cpn10 homologs from numerous
biological kingdoms. Amino acids that are different to human Cpn10 are shaded. The location of the
mobile foop and the B-hairpin roof loop are indicated. Boxes {marked & to €) indicate the predicted
boundaries of the 55 residue B-barrel core (Hunt et al, 1997 Cell 90: 361-371). The percentage
30 identity and similarity of the various homologs relative to human Cpn10 are shown. The SwissProt
accession number of each protein is given. Calculation of sequence % identity and % simifarity to
human Cpn10 was performed with NCBI blast (Altschul et al,, 1997 Nucleic Acids Res. 25:3389-



X-Cpn10-Y75K 90.9 133 Ala- Cpn10-Y75H 81.1 136 Ala- Cpnl 0-Y75K 81.3 139 Ala- Cpnl 0-Y75R
92.3 181 Ala- Cpnl 0-D94K 97.4 193 Ala-Cpn10-DIOIK 103.3 217 Ala-Cpn10-E18K,DIOIK 97.2 220

Ala-Cpn10- K91.5 223 Ala-Cpn 1 0-Q42K,D 101K 97.6 226 AlasCpnd fuldidisP101K 92.6
229 Ala-Cpr%fg%%%zlgDslolK 101.1 238 Ala- Cpn10-Y75GK 63.0 241 Ala- Cpn10-Y75G,G76K 62.0

244 Ala- Cpnl10-Y75K,D94K 69.6 253 Ala-Cpnl 0-EISA 97.9 256 Ala-Cpn10-E18M 99.0
15

3402), NS = no significant similarity found. Isoelectric points (p!) were calculated using the ExPASy
proteomics server ProtParam Tool (www.expasy.org/tools/protparam.html).

Figure 3. SDS-PAGE stained with Coomassie brilliant blue reveals that recombinant Cpn10
proteins are >99% pure.

5 Figure 4, 1ug of TLR3 agonist Poly(I:C) (a synthetic dsRNA analog) was incubated with
50pg of a Cpn10 variant and the indicated salt concentration in 10mM Tris-HCI (pH7.6) for 1hr at
23°C. Samples were resolved in a 1% TAE agarose gel and stained with Ethidium Bromide . Free
Cpn10 migrates towards the negative electrode (top of the gel) while free poly(l:C) migrates
towards the positive electrode (bottom of the gel), complexes of Cpn10-poly(i:C) retard the

1o movement of both molecules. |

Figure 5. 1pg of human ODN-2216 class A (TLR9 agoenist; Invivogen) was incubated with
50ug of Cpn10 in 10mM Tris-HCI (pH7.6) and the indicated salt concentration for 15min at 23¢C.
Samples were resolved in a 1% TAE agarose gel and stained with ethidium bromide. Free Cpn10
migrates towards the negative electrode (top of the gel) while free CpG-ODNs migrate towards the

15 positive electrode (bottom of the gel), complexes of Cpn10-CpG-ODNs retard the movement of
hoth molecules.

Figure 6. 0.5ug of E.coli K12 ssRNA (invivogen Cat# til-ecma) (TLR7/8 agonist) was
incubated with 50ug of a Cpni1Q variant, in 10mM Tris-HCH (pH 7.6) and the indicated salt
concentrations (0, 150 and 500mM NaCl) for 30mins at 23°C. Samples were resolved in a 1% TAE

20 agarose gel and stained with Ethidium Bromide. Free Cpn10 migrates towards the negative
electrode (fop of the gel) while free sSRNA migrate towards the positive electroge {botiom of the
gel), complexes of Cpn10- ssRNA retard the movement of both molecules.

Figure 7. Quantitative analysis of Cpn10 binding to CpG oligonuclectides (ODNs). Ala-
Cpn10 and Cpn10 mutants were formulated at 1pg/! in formulation buffer pH7.2 (Invitrogen) and

25 50pg was adsorbed to triplicate wells of a 96 well plate 16 hr at 4°C. Following the decanting of
non-bound protein, the plate was blocked with 1% BSA and 5% sucrose in PBS pH7.2 for 2hr at
23°C. 50y} of 3-biotin labeled human QODN-2216 class-A, human ODN-2006 class-B, or human
ODN-M362 class-C (TLRY agonists) (Proligo/Sigma) formulated at 0.02 ug/ul in PBS pH 7.2 was
added to each well and incubated for 2hr at 23°C. Unbound ligand was removed with five PBS

30 {pH7.2) + 0.05% Tween 20 washes. Bound CpG-ODNs were analysed with a Streptavidin-HRP and
TMB detection system at A450nm. The results are the average of three repficates and are
normalized to the level of binding of Ala-Cpn10 to each CpG.

Figure 8. Cpni0 modulates CpG-B ODN-induced NFkB activity. RAW264.7 (mouse
macrophage} cells were transfected with pNifty NFxB-luciferase reporter plasmid (InvivoGen) using



259 Ala-Cpnl10-E18Q 99.0 262 Ala-Cpnl10-E18S 93.5 274 Ala-Cpn10O-D68N 81.8 280
Ala-Cpn10-1383N 98.1 283 Ala-Cpn10O-D84N 95.8 298 Ala-Cpn10-D94N 88.2 304 Ala-Cpn10-D101N

104.3 307 Mi;GRA2:96; 7 310 MR-Cpnl 0 103.6 313 MK-Cpnl 0 88.6 316 MICK-Coni.0 95.9 319
MKKK-CpnI\IngQ%@g%Z% Ala-Cpn10-K39 113.4 331 Ala-Cpn10-KK39 90.1 343 Ala-Cpn10-K85 63.1 346

Ala-Cpnl10-KK85 35.7 6

Genejuice according fo the manufacturers instructions (Novogen). 24 hours fater cells were
trypsinised, counted and 2.5 x 105 cells were plated in 1m! of media into each well of & 24 well plate
and ieft to adhere overnight. 100ug of a Cpn10 construct or Formulation buffer control was mixed
with 4 pg of CpG-B ODN-1826 (Invivogen) and passed through a centrifugal filter device YM10

s (Amicon). The entire flow through volume was added to the RAW284-pNIFty-LUC cells and

~ incubated at 37°C for 5 hours. Celis were washed and subsequently lysed with 100 ! per well of
CCLR 1X solution (Promega luciferase lysis buffer), mixed with luciferase substrate following the
manufactures instructions and the fuciferase counts measured. Figure show NFkB activation fevels
normalized to Ala-Cpn10 at 100%.

10 Figure 9. Effect of Cpn10 mutants on Poly (I:C) stimulation. HEK293 cells were transiently
transfected with plasmids encoding for TLR3 and pNifty NFkB-luciferase (InvivoGen) using
GeneJuice according to the manufacturers instructions (Novogen). 24hours later the transfected
cells were trypsinised, counted and 1x105 cells were plated in 1mi of media into each well of a 24
well plate and allowed to adhere for 24hrs. Then 100ug of Cpn10, 0.1ug Poly (1:C) (invivoGen) and

15 10ul of SUPERase RNAse inhibitor (Ambion) were added to each well for 24hrs. The supematants
were then removed, the cells washed in PBS and lysed with 1x Lysis Buffer {Promega), and
assayed for luciferase. Levels of luciferase were normalized to Poly (I:C) alone at 100%. Values
represent the mean of triplicate wells,

20 ‘ Detailed Description

Cpn10 is a dome-shaped, heptameric ring of identical 10 kDa subunits (Figure 1). The
surface of the dome is hydrophilic and highly charged. Each Cpn10 subunit forms an irregular -
barrel topofogy with five segments that are joined by several loop structures. Three small
connective loops are present and two large loop extensions that protrude from the barrel. The first

25 extension is a Béhairpin loop (“roof loop”} that extends towards the centre of the heptamer and
forms the roof of the dome-fike structure. Intriguingly, whereas the roof of GroES (E. cofi Cpn10)
contains a cluster of negatively charged residues at the tips of the roof loops under physiological
conditions, the roof of mammalian Cpn10 contains a positively charged cluster of amino acids at
the tips of the roof loops; while a large portion of the roof is missing completely from the

30 bacteriophage Cpn10 (Gp31). The molecule also has another extension that is a flexible 18 amino
acid mobile loop that extends from the base of the dome and mediates an interaction with Cpné0.
One of the small connection loops, comprised of residues Glu-74, Tyr-75 and Gly-76, extends from
the base of the dome and protrudes inwards to form a lower rim region. The amino acid residues in
the lower rim region are phylogenetically conserved amongst most eukaryotes.



349 Ala-Cpn10-K102 115.5 352 Ala-Cpn10-KK102 95.9 355 Covalent CpnlO 81.6i WO
2009/124353PCT/AU2009/000444 42 Example 3: Cpn10 mutants bind to poly(l:C), CpG-ODNs and
RNA TLR® 36efxpyessed both extra- and intracellularly, those on thegell sptface (lkR1, TLR2,
TLR4, TLR5, TLR6, TLRIO and TLR11) generally recognize hydrophobic ligands while those in
5intracellular compartments (TLR3, TLR7, TLR8 and TLR9) generally recognize negatively charged
nucleic acid based ligands (Akira et al. 2006, 124: 783801)..  As described herein, the inventors

have shown that Algzf I i arged nucleic gcid based ILA ligands, these include
poly(W) (TLR3 a oﬁiﬁ%@%ﬂ%@%ﬁﬁ%&%&é@é% %a"é%‘é?‘%ﬂ'ﬁﬁ %ﬁl{ﬂ&%@ﬂ%{ﬁ&\%ﬁ?& d
CpG-oligonucl EBHRIEES(EONGH a8 aptemindagisreubstinkiens, deistivas, @fitiod d6cohasinatiotsuiesf
ODN-2006 clasifh A ERAGHALAIEDGHabl B ABROISIR N B B AN T R 715
ligand) as shown in Figure %g As described below, the inventors have additionally shown that a
number of mut rﬁirﬁlﬂ@ ngrRIEsERIR) @IEpTESyVone sETerB RER fiegnts spreiticaNIeeasii®) than
Ala-CpnlG In treddiiaingeFigyhf Cpthists thel PRE Adand; mnikd FldiesAlPaBiRp Impdd e the immune

Ala-Cpnl10O-D - - LAlarC 0-D9 a-Cponl0-Y75R, Ala-Cpn 10-E 18K,
o101 Ala onT L RS PR O R M K Ba s Y foand
Ala-Cpn10-S50R/DADIRUNACH Ay Biferk on 2B arieuiaimOne T8I GT B shtmaCimRBRY TR
Ala-Cpnl10-Y7 , gg,‘ﬂg i %@e‘ﬁ' - - < 13- :
AIa-CpnlO-Olgif} %%%gﬁgnwpné%@ Cp?;lg(e)tﬂ a%rﬁg %ﬁ@%ﬁ%ﬁ%ﬁﬁ@éf@ m%r%{étj%ogéﬁ/gﬁgn
Ala-Cpn10. FUFBHeRHEPRI285 08PV utants such as X-Cpn10-Y75K and Ala-Cpn10-Y75K bind so

tighhtlrslf to ;(LRS agomaumlﬁéoﬁolr\lﬁt‘i@tl iﬂfﬁmjm,qmﬁﬂy :@@a??mwiumée&;%@tqﬁgﬁw'N&l@dﬁg&pgcl)o
whnichn IS dISSO J 1qul , ow Na rations man n
variants bind t @@%gﬁ %ﬁ%ﬁ@ﬁ%ﬁ%‘) 3‘?@9@5‘??13{ mgﬁﬂg%ﬁéﬁééaﬁ?ﬁé{@ﬁ@m 6%P8?§ﬁﬁ'ﬁﬁ‘?ﬁlﬁt§?nide
intercalation (Fig!RF) (Bosiblynindestininecentar S6UBiaarg trel FlaBMEH R fantiln dfd Gikghe, JANIA Ghchain.
Several mutanfg3SietHe i ibes SRR Pl syAlar CRALSE b 1 el

Ala-Cpn10-Y75K,094K also sequester bound poly(l:C) from ethidium bromi g?r%?ﬁcﬁ%ﬂ%ﬁ%ﬁow salt
concentrationdBYIPIR™S: FIOPHRISSREFIF SN ReIGaIRs (Alae R RRIRIAS KROMPSR neiriatingon

without escaperofnireizorepbpsdly (i appdaiseitibieRA Ry aioplay Ehvae n(k@hyaniumaiable Spaaies,of

X-Cpnl 0 and Ala- ith TLR nist -class. A was observed at physiological salt
concentrationslﬁ. @@gﬂjﬁ%\%g&% %ﬁ’é’&hﬁ'g@ig‘fow% .‘H{fﬁéﬁéﬁ%’%ﬁ@gﬁ?&% %Re?{ % kagl?ﬁeé iﬁ?grg.]gk’(%q%ith
poly(1:C) a sighiesativeiaiifdeleading tn o deveicpmeniea betalegicebglateral Cpnl0 variants and
CpG-class A (Fig. 4 and 5). In fact, the complexes with CpG-class A were mostly resistant to
dissociation atGimpbirgtideigumnis WO 2009/124353PCT/AU2009/000444 43 regards to the
TLR7 and TLR8 agqpist Ecoli K12 sSRNA, exgeri ents also show_a stronger association was formed
with many’Cpn10 var&é I@EPC 473 RORNR £B2E951rOuUIE J8PIRY AORIVS O AR f8d8eNE SIS
Ala-Cpn10-Y78iaaKecOmprrecacith WhictCpindDs{friticaly trbbgim (dop&rédMa-Tp 0 aaddCpnl0

are completely-gj | ] K r=Several r in fi bound in.the
presence of 5)(? Pﬁnﬁ%@%‘%&%@é%%ﬁ%%ﬁﬁﬁt}glgg %@@é@%@@%ﬁ%.ﬁ&%@%@#@‘%ﬁ” ng
oligonucleotid@8 @31808) surtage/spltianm measas! Jiewahtanfnsigrlivey esitve dpnd (Pestiventesidig s, the
mutants were g5l Chat xAIBPuita RASIAICH 24B¥H ORAMANAARD 128 HIRLPFckRd iplicate
wells of a 96 iQ w{gillcﬁlate 16, hr at 40%. F?II wing the daecant,lng of non-pound protein, the plate was
blocked With 1643 40 &96UONR} SUEaRREN0; $¥R0R8T PRRIYE JERves (R0 Ie0MasidriRoR BiRiE human
ODN-2216 cla@ste, Nigmainu® B -2aehinkas; oB(4p dbletnguarCiibling 362ackissutol TaxPRed negative

agonists)(Prolj j [ptin Bl 7 dde each.well and
incubated for %%1%@[19 %%ﬁ%@y$%%ﬁ§58é£§ r@?n%v'i%%ﬁﬂ%%@ﬂ%%ﬁ%%#ﬁ 4 6}%@%‘ #%%‘8}% 20
washes. Boun@at BeedbsintOR4tiRie Rogiiayeheemositied AarepradiiraliIonkhmer ngcdeadbedingipgtem at
A450nm. Ipoteigiateighificagnjitatirenanaly shairbRinyeigieaical salt concentrations (-150mM)
highlights the significantly stronger interaction of CpG-classes A, B and C with a number of mutants

compareéoto Ala-Cpn10. Cpnl10 mutants containing positive substitutions (Q3K, E18K, Q42K,
T44K, 550K, DGki20andradet Wpi@mgnade and tested had significantly improved affinities for

CpG-ODN classes -Cpn. All of tive to neutral sybstitutions
Stucied (E180, 108 LIRE ol OO R Sauen Pk e PR % SV Bt ror
CpG-ODN cla baloh eguainm fiaeseiaalmiall P 1191 2 Binatiernésghe L edsehetBItH R eib ivicksoios titution
Cpn10 mutaniskgvansiaivenrasy sisief Bindune hSRGra BN Jlassessetheondr gﬁ'@aaé.a#hs'ave
significantly improved affintity, such as Ala-Cpn10-Y75K,D94K and Ala-Cpn10-E340,Y 75K compared
to Ala-Cpnl10(Figure 7).  All of the positive insertions (lengthening) Cpn10 mutants studied, for
example MK-Cpn10 and Ala-Cpn10-K85, had significantly improved affinities for \CpG-ODN
classes-A/B/C compared to 30Ala-Cpn10. Example 5: Cpn10 modulates CpG-B ODN-induced NRES
activity. WO 20091124353PCT1AU20091000444 44  In order to establish whether high affinity

binding of PRA ligands could be correlated with increased immunomodulatory activity, several cell
hacad accave ware devvelonad to accace the ahilitieae nf vvariniie Cnnl10 miitante to cadriactAr



mouse macrophages (RAW264 cells). RAW264.7 (mouse macrophage) cells were stably transfected
with an NFKB-luciferase reporter plasmid (pNIFty2-LUC; Invivogen). RAW264-pNIFty2-LUC cells were

plated out aggleftdqaedrere overnight. 100pg of a Cpnl0 construct or Foppylatiandiiercontrol was
mixed with 4 pg of CpG-B ro ODN-1826 (Invivogen) and passed through a centrifugal filter device

YM10 (Amicon). The entire flow through volume was added to the RAW264-pNIFty2-LUC cells and
incubated at 37C for 5 hours. Cells were washed and $8ibsequently lysed with 100 p1 per well of

CCLR 1X soluty ' Jysj f ixed with luciferase substrate fallowing the
manufactures %ﬁ%%%ﬁjﬂ @?f @ﬁﬁﬁ%éﬁ%ﬁﬁsﬁ%ﬂ I%nlgc\’/'gfﬂgllrl g&iwgqtl%?’laéﬁﬁ%\g@#lor
Ala-Cpn10 wadS SRisigiadasaeciddsiersndenanirigord s eioheiwesiyihe coviasicaivanbationsehthégh affintiy
binders and regusasyE 7 Ionaks sRRRARA 9 Mads PRI CAMB SRS Eamibigure 8 that isolated

Cpn10 polypeptides comprising one or more amino acid substitutions, deletions and/or additions such
as Ala-Cpnl10-Y75K, Ala-  Cpnl0-E18A" Ala-Cpn10-Y75K,D94K, Ala-Cpnl10-E34Q,Y75K,
Ala-Cpn10sQ3KemdersGpHie B 81¢dDdi0 1K and MKK-Cpn10 result in lower levels of activation of

TLR9 than for Ala-Cpyl0 6: CpnlO m ts.inhibit poly(l:C)-induced, NFid3 production
through TLR-3 in HE %C@W '23%@3@?% W@@%@# en:qlf/ste%‘% é}:?%n\x/?t%ﬁptgﬁ@%&%
pN1FTY-NRB lucifera§e Daseepeien:gete: it hingriByiBHrlratusksinoN-tsaminusekysphagetisiut into 24 well

plates at 1 x 105 and left to adhere overnight. Cells were then stimulated for 18 hours with 0.1 ug
poly(l:C) in thea%res;:-%(ie or absence of 100u? the Cpnl10 mutants and 10ul of SUPERase RNAse

inhibitor (Ambidh§ 84 GANRSHEMEE S9ER 259 Pb )R CNUIRE SRR B WaplevankarictHertamunus: the
required concekepatGhn<ier BE) mid$Bbifds ehbanprasdeshtatihiect ells caijieaer eplicate sl gagaseondition
were tested. 1 r t.stimulati Il lysed and luciferase counts,were measured.
Luciferase coul t‘sgvﬁl@’ﬁl‘égh%’(’r)ﬁmgiﬁzﬂé ioﬁlgé;fi?ﬁi Kﬁ%ﬁe@)ﬁ%@% WA Sgwtgin%‘ 31%0\%?8% 8?5?0‘6‘50. W the
cells were stimQIfearbhand pery bedyumddnawmemusaisutslls rnddexibeotse Dependifgurifbease (iepR13) by
2296, Several QLAY 13UiRNE oA Y& oS GRI W alfy Oy PR R0 AR RGO 7SO

AIa-CpnlO-E18K,[ﬁ;i)1K nd AIa,-CPnlo-ES K show s!’gnlfiga_n modulation WO
2009/124353P¢C %d%/‘é@ﬁﬁd’h i Sk iRdEkes ilees Ridehiadcasn Mermiaus 88ubing
signalling isy 58%insCpN 19s YTBKArgdadingisighiating MyAsa %alet AJd QR0 S0@veducings
signalling by S%cﬁShEé?ﬂb%Bogk%mgémE@Sr&Q%'?&‘ﬁ%ﬁﬁk@éﬁ@éﬁﬁ gﬂﬁ%é@ams have the ability

to modulate the immune ‘system, particularly, when’involving signalling.”"Example 7: Panel of
Mutants  In applying the above methods and tests, the inventors produced a number of Con10

polypeptides with vagingsapuiptions n@tﬁﬁﬁﬁtﬁﬁetr&ﬁié%wﬁ&%%fﬁ%%@%ﬂmﬁbweebﬁééqﬂs‘gp@-g-

such as charge an sitioning in th n10 molecule) in their ability to have an increased binding
10to a PRR Iig?g%‘?as%%ﬁt3@’5&%@23?8%8@%&& classes of ODNs compared to such Cpnl10
moleculesms X-Cpnl0shatl ibézaBlerreSidues TOgsspniBits Risyd &1 Bstit e d catieastamees amino acid
residue in each of thgNa m%inus, 8-barrel, mobile loop, roof loop, C-terminus and connective loops of
the Cpn10 molecule as shown in the Table 1. The inventors have either replaced a neutral amino acid

residue with a pogttivél{a stehelrgeiprisaiie gaebinged Wilicjanenndharibmiimitie cawessribe with a
neutral or positively chafged sesidgied mﬁﬂb{@arcgtaﬁés%remyﬂibww.@tb,%ﬁr@q&i@/ﬂb}ofew
residue, mserted positively rged residues, | N deleted negatiyely charged residues. Table 2: Panel
of Cpn10 Mtations 28 el SFTE A RALIEE ADPRAG ELRL i CSun Sl gded P
side-chains) Amino agi8i GllieattnEiaN- & aniAspdrdte(pid 41) AiBbisthRe KD03:QelSroldnatbd giving an
average charge of -1.
3. Use the Henderson-Hasselbalch equation to calculate the percent ionisation of each
ionisable group at the given pH. In Table 3 calculations were made at pH 7.3 and pH7.4
(taken as physiological pH).
30 4. Multiply the percent ionisation of each ionisable group (z}) by the total number of individual
ionisable groups occuring within a given polypeptide (m) to get the total charge contributed
by each ionisable group.The net charge (Z) of a polypeptide at a given pH is then provided
by the sum of all charges contributed by each ionisable group Z= ¥ niz: to arrive at the net
charge of that polypeptide at a given pH.



" 4AK, R, H5FK R, H6RK,H7KR,HO0-barrel M)9LK,R,

H12FK R,H 13DK,R,H, G, A,
V, L, I, P WO 2009/124353PCT/AU2009/000444 46 F,Y,W,C,M,S, T,N,Q 14RK,H 16 LK, R,

H 18 E K, Ryl sf3o/fYassl: L P.F, Y, W, C,M, S, T, N, 0 19 PCT/AU2009/000444
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A number of freely available resources exist where this approach to calculating the net
charge on a polypeptide has been automated for ease of use. For example
Protein Calculator V3.3 (http://www.scripps.edu/~cdputnam/protcalc.htmi)
s is a freely available too! to calculate the net charge on a protein based on the amino acid
sequence. This tool was used to calculate the net charge of a number of Cpn10 polypetides at
physiological pH (taken as 7.3 to 7.4) as in table 3.

Types of Mutations

10 Cpn10 variants with high affinity for proinflammatory nucleic acids can be generated by
adding positive or removing negative residues. The mutations utilised to create Cpn10 variants with
high affinity for proinflammatory nucleic acids may be amino acid residue inseriion, deletion
substitution or addition or a combinations thereof, provided that the mutation results in a Cpn10
variant with higher positive charge at pH 7.4 than Ala-Cpn10.

15 In one embodiment an existing residue may be substituted for a positively charged residue, a
negatively charged residue may be replaced by a netral residue, an additional positively charged
residue may be added, or negatively charged residue may be deleted, for example to any of the
regions of the Cpn10 polypeptide defined in figure 1b. The mutation may be made by any means
known in the art for example site-direceted mutatgenesis, homologous recombination, {ransposon

20 mutagenesis or sequence tag mutagenesis. Typically site directed mutagenesis will be used.

One skilled in the art will recognize that any number and type of mutations that result in a
Cpn10 variant with a higher positive charge at pH 7.4 and a higher affinity for proinflammatory
nucleic acids than Ala-Cpn10 falls within the scope of the invention. '

25 Polypeptides
As disclosed herein the present invention contemplates isolated Cpn10 polypeptides and its

increased affinity for a nucleic acid-based PRR ligand, comprising one or more amino acid
deietions, additions or substitutions in comparison with Ala-Cpn10. |
Cpn10 may be native, naturally-derived, recombinant or synthetic Cpn10. The Cpn10
30 molecule may be any Cpn10 polypeptide from a eukaryotic organism. By way of example as shown
in Figure 2, the Cpn10 may be derived from yeast (e.g. Saccharomyces cerevisiae), nematode (e.g.
Caenorhabdiis elegans), frog (e.g. Xenopus tropicafis), chicken {e.g. Gallus gallus), zebrafish {e.g.
Danio rerio), fly (e.g. fruit fly such as Drosphila melanogaster), plant (e.g. Arabidopsis thafiana) or a
mammal. The mammalian Cpn10 may be primate, murine, ovine, bovine, canine, feline, porcihe or
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equine. Alternatively the Cpn10 may be archaeal in origin. In particular embodiments the Cpn10 is
human Cpn10,

The present invention also relates to modifications of human Cpn10 polypeptides
homologues as disclosed above and encompasses these molecules modified by the addition,
s deletion, or substitution of one or more amino acid residues herein, and how these modifications
can increase the affinity of these Cpni0 polypeptides 1o a nucleic acid-based PRR figand.
Furthermore, amino acid additions may involve the fusion of a Cpn10 polypeptide or fragment
thereof with a second polypeptide or peptide, such as a polyhistidine tag, maltose binding protein
fusion, glutathione S transferase fusion, green fluorescent protein fusion, or the addition of an

10 epitope tag such as FLAG, c-myc or hexahistidine tag. The Cpnt0 polypeptide may or may not
include the initiating methionine at the N-terminus. For example, human Cpn10 may comprise at
the N-terminus an additional GSM fripeptide, see for example WO 95/15338, the disclosure of
which is incorporated herein by reference, or an additional alanine (A; SEQ 1D Nos.3-5) or an
additional glycine. The present invention also contemplates the use of polynucieotides encoding

15 such modified forms of Cpn10. In the case of Cpni0 polypeptides of the invention based on, or
substantially derived from human Cpnl10, such polypeptides may comprise the N-erminal
sequence AGQAFRKFL, MAGQ, AGQ or AAGQ and optionally including one or more modifications
as described above.

The term “variant’ as used herein refers to substantially similar sequences. Generally,

20  polypeptide sequence variants possess qualitative biclogical activity in common. Further, these
polypeptide sequence variants may share at least 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98% or 99% sequence identity. Also included within the meaning.of the term
“variant” are homologues of polypeptides of the invention. A homologue is typically a polypeptide
from a different species but sharing substantially the same biological function or activity as the

25 corresponding polypeptide disclosed herein.

Further, the term ‘“variant” also includes analogues of the polypeptides of the invention,
wherein the term “analogue” means a polypeptide which is a derivative of a polypeptide of the
invention, which derivative comprises addition, deletion, substitution of one or more amino acids,
such that the polypeptide retains substantially the same function.

30 The present invention also contemplates fragments of the polypeptides disclosed herein. The
term “fragment” reters to a polypeptide molecule that encodes a constituent or is a constituent of a
polypeptide of the invention or variant thereof. Typically the fragment possesses qualitative
biological activity in commen with the polypeptide of which it is a constituent. The peptide fragment
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may be between about 5 to about 150 amino acids in length, between about 5 to about 100 amino

acids in length, between about 5 to about 50 amino acids in length, or between about 5 to about 25
amino acids in length. Alternatively, the peptide fragment may be between about § to about 15
aming acids in length.

5 Con10 polypeptides modified at the N- and/or C-terminus by the addition, deletion or
substitution of one or more amino acid residues as described above also fall within the scope of the
present invention. '

Optimisation of Cpn10 ¢DNA sequence
10 The present invention uiilises optimised Cpn10 ¢DNA sequences to increase the use of
abundant transter RNA (tRNA) pools for the production of Cpn10 polypeptide. 1t is known that
tRNA pools provide specific codons encoding specific amino acids for the fransiation of a protein
from a messenger RNA. Furthermore, it is also known that some tRNA pools are more abundant
than others. This can result in lower abundance tRNA pools being depleted resulting lower yields
15 andfor tRNA substitution generating mutations when a large amount of protein is produced from
certain expression systems.
In relation to this invention specific Cpn10 variants were found that were susceptible to this.
For example, during over-expression of Cpn10 in E. coli, the rare glycine (Gly) GGA tRNA, used for
Gly39, is depleted and may be substituted by the very common glutamate/glutamic acid (Glu) GAA
20 tRNA.
Accordingly, an optimised sequence using optimised codons at any number of positions may
be constructed. In parficular, the specific optimization of glycine and arginine residues G3, G29,
G139, G50, G55, G58, G68, G77, GY8, R8, R16, R21 and R93 resulted in wild-lype cDNA
expression levels but a significant decrease of variant levels while maintaining overall yield of
25 CpniQ.
In addition, Cpn10 variants may be generated due to ribosomes reading through the cellutar
TGA stop codon. In that regard the TGA stop codon may be optimised by changing it to a TAA stop
codon to eliminate this problem.

30 Production of Cpn10

In accordance with the present invention Cpni10 polypeptides may be produced using
standard techniques of recombinant DNA and molecular biology that are well known to those skilled
in the art. Guidance may be obtained, for example, from standard ltexis such as Sambrook et al,
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Molecular Cloning : A Laboratory Manual, Cold Spring Harbor, New York, 1989 and Ausubel ef al,
Current Protocols in Molecular Biology, Greene Publ. Assoc. and Wiley-Intersciences, 1992.
Methods described in Morton et af,, 2000 (immunol Cell Biol 78:603-607), Ryan et al., 1995 (J Bio!
Chem 270:22037-22043) and Johnson et al., 2005 (J Biol Chem 280:4037-4047) are examples of

s suitable purification methods for Cpn10 polypeptides, although the skilled addressee wil appreciate
that the present invention is not limited by the method of purification or production used and any
other method may be used to produce Cpni0 for use in accordance with the methods and
compositions of the present invention.

Cpn10 polypeptides and peptide fragments for use in accordance with the present invention

10 may be obtained using standard recombinant nucleic acid techniques or may be synthesized, for
example using conventional liquid or solid phase synthesis techniques. Cpn10 peptides may be
produced by digestion of a polypeptide with one or more proteinases such as endoLys-C, endoArg-
C, endoGilu-C and staphylococcus V8-protease. The digested peptide fragments can be purified by,
for example, high performance liquid chromatographic {HPLC) technigues.

15 The purification of Cpn10 polypeptides of the invention may be scaied-up for large-scale
production purposes, For example, as described herein the present inventors have developed a
bioprocess for the production of large (gram) quantities of highly pure, clinical grade Cpni0
polypeptides.

Cpn10 polypeptides of the present invention, as well as fragments and variants thereof, may

20 also be synthesised by standard methods of liquid or solid phase chemistry well known to those of
ordinary skill in the art. For example such molecules may be synthesised following the solid phase
chemistry procedures of Steward and Young (Steward, J. M. & Young, J. D., Solid Phase Peptide
Synthesis. (2nd Edn.) Pierce Chemical Co., llinois, USA (1984).

In general, such a synthesis method comprises the sequential addition of one or more amino

25 acids or suitably protected amino acids to a growing peptide chain. Typically, either the amino or
carboxyl group of the first amino acid is protected by a suitabie protecting group. The protected
amino acid is then either attached to an inert solid support or utilised in solution by adding the next
amino acid in the sequence having the complimantary {amino or carboxyl} group suitably protected
and under conditions suitable for forming the amide linkage. The protecting group is then removed

3o from this newly added amino acid residue and the next (protected) amino acid is added, and so
forth. After alf the desired amino acids have been finked, any remaining protecting groups, and if
necessary any solid support, is removed sequentially or concurrently to produce the final
polypeptide.
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Amino acid changes in Cpn10 polypeptides may be effected by techniques well known 1o

those persons skilled in the relevant art. For example, amino acid changes may be effected by
nucleotide replacement techniques which include the addition, deletion or substitution of nucleofides
(conservative andfor non-conservative), under the proviso that the proper reading frame is
s maintained. Exemplary techniques include random mutagenesis, site-direcied mutagenesis,
oligonucleotide-mediated or polynucleotide-mediated mutagenesis, deletion of selected region(s)
through the use of existing or engineered restriction enzyme sites, and the polymerase chain
reaction.

The generation of immunomodulatory activity by the Cpn10 polypeptides of the invention may
1o involve the formation of heptamers of the Cpn10 polypeptides. Testing of immunomodulatory activity
for the purposes of the present invention may be via any one of a number of techniques known to
those of skill in the art. As exemplified herein immunomodulatory activity of Cpn10 polypeptides may
be determined by measuring the ability of the polypeptide to modulate signalling from the Toll-like
receptor TLR-3, for example using an NF-xB-luciferase reporter cell fine, and typically in the
15 presence of a TLR-3 agonist such as poly(I:C). Other TLRs such as TLR-7, 8 and 9 are also tested
as described herein. Altematively or in addition, immunomodulatory activity may be determined
using other assays in vilro, ex vivo or in vivo, for example via measurement of the production of
cytokines in cells such as peripheral hicod mononuc!eér cells, competitive binding assay, a two-
hybrid assay, a filter assay, an electrophoretic mobility shift (gel-shift) assay, a plate capture assay

20 orany combination of assays that enables one to measure immunomadulatory activity.

Polynuclectides

Embodiments of the present invention provide isolated polynuclectides encoding Cpn10
polypeptides as described above, and variants and fragments of such polynucteotides. Non-limiting
examples of polynucleotides that are contemplated within the scope of the invention are

25 represented herein as SEQID No's 7, 9, 11, 12, 14, 15, 17, 18, 20, 21, 23, 24, 26, 27, 29, 30, 32,
33, 35, 36, 38, 39, 41,42, 44, 45, 47, 48, 50, 51, 53, 54, 56, 57, 59, 60, 62, 63, 65, 66, 68, 69, 71,
72,74,75,77,78, 80, 81, 83, 84, 86, 87, 89, 90, 92, 93, 95, 96, 98, 99, 101, 102, 104, 105, 107,
108, 110, 111, 113, 114, 116, 117, 119, 120, 122, 123, 125, 126, 128, 129, 131, 132, 134, 135,
137, 138, 140, 141, 143, 144, 146, 147, 149, 150, 152, 153, 155, 156, 158, 159, 161, 162, 164,

3o 165, 167, 168, 170, 171, 173, 174, 176, 177, 179, 180, 182, 183, 185, 186, 188, 189, 191,. 192,
194, 195, 197, 198, 200, 201, 203, 204, 206, 207, 209, 210, 212, 213, 215, 216, 218, 219, 221,
222, 224, 225, 227, 228, 230, 231, 233, 234, 236, 237, 239, 240, 242, 243, 245, 246, 248, P49,
251, 252, 254, 255, 257, 258, 260, 261, 263, 264, 266, 267, 269, 270, 272, 273, 275, 276, 278,
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279, 281, 282, 284, 285 287, 288, 290, 291, 293, 294, 296, 297, 299, 300, 302, 303, 305, 306, 308,
309, 311, 312, 314, 315, 317, 318, 320, 321, 323, 324, 326, 327, 329, 330, 332, 333, 335, 336,
338, 339, 341, 342, 344, 345, 347, 348, 380, 351, 353, 354 or 356.
As for polypeptides discussed above, the term “variant” as used herein refers to substantially
s similar sequences. Generally, polynucleotide sequence variants encode polypeptides which
possess qualitative biological activity in common. Further, these polynucleotide sequence variants
may share at least 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or
99% sequence identity. Also included within the meaning of the term “variant” are homologues of
polynucleotides of the invention. A homologue is typically a polynucleotide from a different species
10 but sharing substantially the same activity.
| Fragments of polynucleotides of the invention are also contemplated. The term “fragment”
refers to & nucleic acid molecule that encodes a constituent or is a constituent of a polynuclectide
of the invention. Fragments of a polynucleotide, do not necessarily need to encode polypeptides
which retain biological activity. Rather the fragment may, for example, be useful as a hybridization
15 probe or PCR primer. The fragment may be derived from a polynucieotide of the invention or
alternatively may be synthesized by some other means, for example chemical synthesis.
Polynucleotides of the invention and fragments thereof may also be used in the production of
antisense molecules using technigues known to those skifled in the art.
Accordingly, the present invention contemplates oligonucleotides and fragments based on
20 the sequences of the polynucleotides of the invention for use as primers and probes.
QOfigonuclectides are short stretches of nucleotide residues suitable for use in nuclsic acid
amplification reactions such as PCR, typically being at least about 10 nucleotides to about 50
nucleotides in féngth, more typically about 15 to about 30 nucleotides in length. Probes are
nucleotide sequences of variable length, for example between about 10 nucleotides and several
25 thousand nucleotides, for use in detection of homologous sequences, typically by hybridization. The
level of homology (sequénce idenfity) between sequences will largely be determined by the
stringency of hybridization conditions. In particular the nucleotide sequence used as a probe may
hybridize to a homologue or other variant of a polynucleotide disclosed herein under conditions of
low stringency, medium stringency or high stringency. Low stringency hybridization conditions may
30 corréspond to hybridization performed at 50°C in 2 x SSC. There are numerous conditions and
factors, well known to those skilled in the art, which may be employed to alter the stringency of
hybridization. For instance, the length and nature (DNA, RNA, base composition) of the nucleic acid
to be hybridized to a specified nucleic acid; concentration of salts and other components, such as
the presence or absence of formamide, dextran sulfate, polyethylene glycol etc; and altering the
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0 sites, polyadenylation signals and transcription termination sequences.

Antibodies

The present invention provides antibodies that selectively bind to the Cpn10 polypeptides of

the present invenﬁon, as well as fragments and analogues thereof. Suitable antibodies include, but

15 are not limited to polyclonal, monoclonal, chimeric, humanised, single chain, Fab fragments, and an
Fab expression library. Antibodies of the present invention may act as agonists or anfagonists of
Cpn10 polypeptides, or fragments or analogues thereof.

Antibodies may be prepared from discrete regions or fragments of the Cpn10 polypeptides of
the invention, in particular those involved in conferring immunomoduiatory activity and/or partner or

20 substrate binding. An antigenic Cpn10 polypeptide contains at least about 5, and preferably at least
about 10, amino acids.

Methods for the generation of suitable antibodies will be readily appreciated by those skilled
in the art. For example, an anti-Cpn10 monoclonal antibody, typically containing Fab portions, may
be prepared using the hybridoma technology described in Antibodies-A Laboratory Manual, Harlow

25 and Lane, eds., Cold Spring Harbor Laboratory, N.Y. (1988},

In the preparation of monoclonal antibodies directed toward Cpni0 polypeptides of the
invention, fragments or analogues 'thereof, any technique that provides for the production of
antibody molecules by continuous cell lines in culture may be used. These include the hybridoma
technique originally developed by Kohler et af, Nature, 256:495-497 (1975), as well as the trioma

30 technique, the human B-cell hybridoma technique [Kozbor et al., Immunology Today, 4:72 (1983)],
and the EBV-hybridoma technique to produce human monocional antibodies [Cole et al, in
Monoclonal Antibodies and Cancer Therapy, pp. 77-86, Alan R. Liss, Inc., {1985)]. Immortal,
antibody-producing cell fines can be created by techniques other than fusion, such as direct
transformation of B lymphocytes with oncogenic DNA, or transfection with Epstein-Barr virus. See,
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1.81.8 s the spleen of a mammal hyperimmunised with a recognition factor-binding portion thereof, or
recognition factor, or an origin-specific DNA-binding portion thereof. Hybridomas producing a
monocional antibody useful in practicing this invention are identified by their ability to immunoreact
with the present recognition factor and their ability to inhibit specified transcriptional activity in target
cells.

10 A monoclonal antibody useful in practicing the present invention can be produced by
initiating a monoclonal hybridoma culture comprising a nutrient medium containing a hybridoma
that secretes antibody molecules of the appropriate antigen specificity. The culture is maintained
under conditions and for a time period sufficient for the hybridoma to secrete the antibody
molecules into the medium. The antibody-containing medium is then coflected. The antibody

15 molecules can then be further isolated by well-known technigues.

Similarly, there are various procedures known in the art which may be used for the
production of polyclonal antibodies to Cpn10 polypeptides of the invention, or fragments or
analogues thereof. For the production of Cpni0 polyclona! antibody, various host animals can be
immunized by injection with a Cpn10 polypeptide, or a fragment or analogue thereof, including but

20 not limited to rabbits, mice, rats, sheep, goats, etc. Further, the Cpn10 polypeptide or fragment or
anaiogue thereof can be conjugated to an immunogenic carrier, e.g., bovine serum albumin (BSA)
or keyhole limpet hemocyanin {(KLH). Aiso, various adjuvants may be used fo increase the
immunological response, including but not limited to Freund's (complete and incomplete), mineral
gels such as aluminium hydroxide, surface active substances such as lysolecithin, pluronic polyols,

25  polyanions, peptides, ol emulsions, keyhole Eimpet'hemocyanins, dinitrophenol, and potentially
useful human adjuvants such as BCG (baciile Calmette-Guerin) and Corynebacterium parvum.

Screening for the desired antibody can also be accomplished by a variety of techniques
known in the art. Assays for immunospecific binding of antibodies may include, but are not limited
to, radioimmunoassays, ELISAs (enzyme-linked immunosorbent assay), sandwich immunoassays,

30 immunoradiometric assays, gel diffusion precipitation reactions, immunodiffusion assays, in situ
immunoassays, Westem blots, precipitation reactions, agglutination assays, complement fixation
assays, immunofiuorescence assays, protein A assays, and immunoelectrophoresis assays, and
the fike (see, for example, Ausubel et al., eds, 1994, Current Protocols in Molecular Biology, Vol. 1,
John Wiley & Sons, Inc., New York). Antibody binding may be detected by virtue of a detectable
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labe! on the primary anti-Cpn10 antibody. Altematively, the anti-Con10 antibody may be defected
by virtue of its binding with a secondary antivody or reagent which is appropriately fabefled. A
variety of methods are known in the art for detecting binding in an immunoassay and are within the
séope of the present invention.

5 Antibodies of the present invention can be used in diagnostic methods and kits that are well
known to those of ordinary skill in the art to detect qualitatively or quantify Cpn10 in a body fiuid or
tissue, or alternatively antibodies may be used in methods and compositions for the treatment of
various diseases, disorders and conditions.

The antibody (or fragment thereof) raised against a Cpn10 polypeptide of the invention or a

10 fragment or analogue thereof has binding affinity for Cpn10. Preferably, the antibody (or fragment
thereof) has binding affinity or avidi%y greater than about 105 M+, more preferably greater than
ahout 10° M1, more preferably still greater than about 107 M and most preferably greater than

about 108 M-,
in terms of obtaining a suitable amount of an antibody according to the present invention,

15 one may manufacture the antibody(s) using baich fermentation with serum free medium. Affer
fermentation the antibody may be purified via a muitistép procedure incorpofating chromatography
and viral inactivation/removal steps. For instance, the antibody may be first separated by Protein A
affinity chromatography and then treated with solvent/detergent to inactivate any lipid enveloped
viruses. Further purification, typically by anion and cation exchange chromatography may be used

20 to remove residual proteins, solvents/detergents and nucleic acids. The purified antibody may be
further purified and formulated into 0.9% saline using gel filtration columns. The formulated buik
preparation may then be steriised and viral filtered and dispensed.

Agonists and antagonists

25 Using the methods described above, an agent may be identified that is an agonist of a
polypeptide of the invention or a variant or fragment thereof. Agents which are agonists enhance
one or more of the biological activities of the polypeptide. Altemnatively, the methods described
above may identify an agent that is an antagonist of a polypeptide of the invention or a variant or
fragment thereof. Agents which are antagonists retard one or more of the biological activities of the

30 polypeptide. Agonists enhance one or more of the biological activities of a molecule, such as
Cpn10 polypeptides as described herein, whilst antagonists retard one or more of the biological
activities of the polypeptides. In one example, an agonist of a polypeptide of the invention may be
an immunosuppressive nucleic acid. This nucleic acid may bind a polypeptide of the present
invention in a complex. in another exémpie, an antagonist of a polypeptide of the invention may be
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a proinflammatory nucleic acid. This nucleic acid may also bind a polypeptide of the present
invention in & complex.Such potential modulators of the activity of the polypeptides of the invention
may be generated for screening by the above methods by a number of techniques known to those
skilled in the art. For example, methods such as X-ray crystalfography and nuclear magnetic

s resonance spectroscopy may be used to model the structure of polypeptide of the invention or a
variant or fragment thereof, thus facilifating the design of potentiaf modulating agents using
computer-based modeling. Various forms of combinatorial chemistry may also be used to generate
putative modulators. Using the screeing methods as described below, an agent may be identified
that is an agonist or ahtagonist of a polypeptide of the invention or a variant or fragment thereof.

1 Antibodies, low molecular weight peptides, nucleic acids and non-proteinaceous organic molecules
are examples of such agents that may act as agonists or antagonists of a polypeptide of the
invention or a variant or fragment thereof.

Screening

5 Compounds which bind, or otherwise interact with the polypeptides and polynucleotides of
the invention, and specifically compounds which modulate their activity, may be identified by a
variety of suitable methods. Non fimiting methods include the two-hybrid method, co-
immunoprecipitation, affinity purification, mass spectroscopy, tandem affinity purification, phage
display, label transfer, DNA microarrays/gene coexpression and protein microarrays.

20 Cpn10 polypeptides of the invention and appropriate fragments and variants can be used in
high-throughput screens to assay candidate compounds for the ability to bind fo, or otherwise
interact with Cpn10. Such candidate compounds could be proinflammatory nucleic acids or
immunosuppressive nucleic acids which form a complex with a polypeptide, fragment or variants of
the polypeptide as described herein. Candidate compounds can be proteins.

25 These candidate compounds can be further screened against functional Cpn10 to determine
the effect of the compound on Cpn10 activity. The polypeptides and polynucleotides of the present
invention, and fragments and analogues thereof are useful for the screening and identification of

- compounds and agents that interact with these molecules. In particular, desirable compounds are
those that modulate the activity of these polypéptides and polynucleotides. Such compounds may

0 exert a modulatory effect by activating, stimulating, increasing, inhibiting or preventing expression
or activity of the polypeplides and/or polynuclectides. Suitable compounds may exert their effect by
virtue of either a direct (for example binding) or indirect interaction .As described herein, there are
methods of screening for a compound that may modulate the activity of, or otherwise interact with,
Cpn10 polypeptides of the invention. These compounds may be identified by a variety of suitable
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methods. Interaction and/or binding may be determined using standard competitive binding assays,

such as gel-shift assays and plate bound assays described within, or two-hybrid assay systems.
For example, the two-hybrid assay is a yeast-based genetic assay system (Fields and Song,

1989) typically used for detecting protein-protein interactions. Briefly, this assay takes advantage of

s the multi-domain nature of transcriptional activators. For example, the DNA-binding domain of a
known transcriptional activator may be fused to a Cpn10 polypeptide of the invention, or fragment
or variant thereof, and the activation domain of the transcriptional activator fused to a candidate
protein. Interaction between the candidate protein and the Cpnt0 polypeptide , or fragment or
variant thereof, will bring the DNA-binding and activation domains of the transcriptional activator

10 info close proximity. Interaction can thus be detected by virtue of transcription of a specific reporter
gene activated by the transcriptional activator.

Altematively, affinity chromatography may be used to identify binding partners of Cpn10. For
example, a Cpn10 polypeptidé of the invention, or fragment or variant thereof, may be immobilised
on & support (such as sepharose) and cell lysates passed over the column. Proteins binding fo the

15 immobilised Cpni0 polypeptide, fragment or variant can then be eluted from the column and
identified. Initially such proteins may be identified by N-terminal amino acid sequencing for

example,
In a modiication of the above technique, a fusion protein may be generated by fusing a

Cpn10 polypeptide, fragment or variant to a detectable tag, such as alkatine phosphatase, and
20 using a modified form of immunoprecipitation as described by Flanagan and Leder {1890).

Methods for delecting compounds that modulate Cpni0Q activity may involve combining a
Cpn10 polypeptide with a candidate compound and a suitable labelled substrate and monitoring the
effect of the compound on Cpn10 by changes in the substrate (may be determined as a function of
time). Suitable labelled substrates include fhose labelled for colourimetric, radiometric, fluorimetric

25 orfluorescent resonance energy transfer (FRET) based methods, for example.

For example, co-immunoprecipation may be used to to determine whether a candidate agent
or plurafity of candidate agents interacts or binds with polypeptide of the invention or a variant or
fragment thereof. Using this technique, cyanotoxic organisms, cyanobacteria and/or dinoflageliates
may be lysed under nondenaturing conditions suitable for the preservation of protein-protein

30 Interactions. The resulting solution can then be incubated with an antibody specific for a
polypeptide of the invention or a variant or fragment thereof and immunoprecipitated from the bulk
solution, for example by capture with an antibody-binding protein attached to a solid support.
Immunoprecipitation of the polypeptide of the invention or a variant or fragment thereof by this
method facilitates the co-immunoprecipation of an agent associated with that protein. The
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identification an associated agent can be established using a number of methods known in the ar,

including but not fimited to SDS-PAGE, westem blotting, and mass spectrometry.
Alternatively, the phage display method may be used to to determine whether a candidate
agent or plurality of candidate agents interacts or binds with a polypeptide of the invention or a
s variant or fragment thereof. Phage display is a fest to screen for protein interactions by integrating
multiple genes from a gene bank into phage. Under this method, recombinant DNA techniques are
used to express numerous genes as fusions with the coat protein of a bacteriophage such the
peptide or protein product of each gene is displayed on the surface of the viral particle. A whole
 library of phage-displayed peptides or protein products of interest can be produced in this way. The

1o resulting libraries of phage-displayed peptides or protein products may then be screened for the
ability to bind a polypeptide of the invention or a variant or fragment thereof. DNA exiracted from
interacting phage contains the sequences of interacting proteins.

Alternatively, affinity chromatography may be used to to determine whether a candidate
agent or plurality of candidate agents interacts or binds with a polypeptide of the invention or a

15 variant or fragment thereof. For example, a polypeptide of the invention or a variant or fragment
thereof, may be immobilised on a support (such as sepharose) and cell lysates passed over the
column. Proteins binding to the immobilised polypeptide of the invention or a variant or fragment
thereof, may then be eluted from the column and identified, for example by N-terminal amino acid
sequencing.

20 The present invention also contemplates compounds which may exert their modulatory effect
on polypeptides of the invention by altering expression of the polypeptide. In this case, such
compounds may be identified by comparing the level of expression of the polypeptide in the
presence of a candidate compound with the leve! of expression in the absence of the candidate
compound. 4

25 In the context of antibodies, screening for the desired antibody can also be accomplished by
a variety of techniques known in the art. Assays for immunospecific binding of antibodies may
include, but are not fimited to, radicimmunoassays, ELISAs (enzyme-linked immunosorbent assay),
sandwich immunoassays, immunoradiometric assays, gel diffusion precipitation reactions,
immunodiffusion assays, in situ immunoassays, Western blots, precipitation reactions, agglutination

30 assays, complement fixation assays, immunoflucrescence assays, protein A assays, and
immunoelectrophoresis assays, and the like (see, for example, Ausubel ef al., Current Protocols in
Molecular Biclogy, Vol. 1, John Wiley & Sons, Inc., New York (1994)). Antibody binding may be
detected by virtue of a detectable label on the primary antibody. Alternatively, the antibody may be
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detected by virtue of its binding with a secondary antibody or reagent which is appropriately

labetled. A variety of methods are known in the art for detecting binding in an immunoassay and are
included in the scope of the present invention.
I will be appreciated that the methods described above are merely examples of the types of
s methods that may be utiised to identify agents that are capable of interacting with, or modulating
the activity of polypeptides of the invention or varianis or fragments thereof. Other suitable methods
will e known by persons skilled in the art and are within the scope of this invention.

Compositions and routes of administration

1o | Cpn10 polypeptides and polynucieotides of the invention may be useful as therapeutic
agents. These molecules find use, for example, in treating or preventing a disease or condition in a
subject, by administering a therapeutically effective amount of such a molecule to the subject.
Typically such diseases and conditions are amenable to treatment by modulation of the immune
response in the subject. By way of exampie, such diseases and conditions may include acute or

15 chronic inflammatory diseases such as insulin dependent diabetes mellitus, systemic lupus
erythematosis, Sjorgren’s disease, Graves disease, multiple sclerosis, rheumatoid arthritis, chronic
fatigue syndrome, Alzheimer's disease, asthma, allergy, multiple sclerosis, GVHD, artherosclerosis,
inflammatory pain, psoriasis, HIV, chronic immune activation, chronic myositis, scleroderma. The
disease may also be a cancer such as, non-small cell lung carcinoma, renal cell carcinoma,

»  melanoma, non-Hodgkin's lymphoma, colorectal cancer, basal celi carcinoma. The disease may be
an infectious disease.

The infectious disease may result from a bacterial, viral, or fungal infection. Chronic immune
activation is associated with leakage of bacterial (e.g. LPS) and/or viral products (e.g. nucleic acids)
from the gastrointestinal tract into the circulatory system. For example, leakage can occur from the

25 oral cavity,' gut or small intestine. Leakage of bacterial or viral products'can be caused by an
infection or disease such as bacterial infections, viral infections, infiarhmatory bowe! disease and
gum disease. An example of viral infection is a HIV or Hepatitis C infection.

Chronic immune activation involves immunomodulation of TLR signalling through LPS or
nucleic acid binding to TLRs. LPS can bind to TLR2 or TLR4 whilst nucleic acids can bind to TLR3,

3 7,80r8

Accordingly, pharmaceutically useful compositions comprising Cpn10 polypeptides and
polynucleotides for use in treating or preventing diseases and conditions are contemplated herein.

Agonists and antagonists of Cpn10 polypeptides of the invention, including anti-Cpn10
antibodies, may also be useful as therapeutic agents. Accordingly, the present invention also
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contemplates methods of treatment using such agonists and antagonists and pharmaceutical
compositions comprising the same.
In general, suitable compositions for use in accordance with the methods of the present
invention may be prepared according to methods and procedures that are known to those of ordinary
s skill in the art and accordingly may include a pharmaceutically acceptable carvier, diluent and/or
adjuvant. '
Compositions may be administered by standard routes. In general, the compositions may be
administered by the parenteral {e.g., intravenous, intraspinal, subcutaneous or intramuscular), oral or
topical route. Administration may be systemic, regional or local. The particular route of administration

1o tobe used in any given circumstance will depend on a number of factors, including the nature of the
condition to be treated, the severity and extent of the condition, the required dosage of the particular
compound to be delivered and the potentia! side-effects of the compound.

In general, suitable compositions may be prepared according to methods which are known to
those of ordinary skill in the art and may include a pharmaceutically acceptable diluent, adjuvant

s andfor excipient. The diluents, adjuvants and excipients must be "acceptable’ in terms of being
compatible with the other ingredients of the composition, and not deleterious to the reéipient thereof.

Examples of pharmaceutically acceptable carriers or diluents are demineralised or distilled
water: saline solution; vegetable based oils such as peanut ofl, safflower ofl, olive oil, cottonseed oil,
maize ofl, sesame ofls such as peanut oil, safflower oil, olive oil, cottonseed oil, maize oil, sesame

20 ofl, arachis oil or coconut.oil; silicone oils, including polysiloxanes, such as methy! polysiloxane,
pheny! polysiloxane and methylpheny! polysolpoxane; volatile silicones; mineral cils such as liquid
péraﬁin, soft paraffin or squalane; ceflulose derivatives such as methyl ceilulose, ethyl celluiose,
carboxymethylcellulose, sodium carboxymethylcellulose or hydroxypropyimethylcellulose; lower
alkanols, for examplie ethanol or iso-pmpanof; lower aralkanols; lower polyalkylene glycois or lower

25 alkylene glycols, for example polyethylene glycol, polybropy!ene glycol, ethylene glycol, propylene
glycol, 1,3-butylene glycol or glycerin; fatty acid esters such as isopropyl palmitate, isopropyl
myristate or ethyl oleate; polyvinylpyrridone; agar; carrageenan; gum tragacanth or gum acacia, and
petroleum jelly. Typically, the carier or carrers will form from 10% to 89.9% by weight of the
compositions.

30 The compositions of the invention may be in a form suitable for administration by injection, in
the form of a formulation suitable for oral ingestion (such as capsules, tablets, caplets, elixirs, for
example), in the form of an ointment, cream or lotion suitable for topical administration, in a form
suitable for delivery as an eye drop, in an aerosol form suitable for administration by inhalation, such
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as by intranasal inhafation or oral inhalation, in & form suitable for parenteral administration, that is,
subcutaneous, intramuscular or intravenous injection.

For administration as an injectable solution or suspension, nan-toxic parenterally acceptable
diluents or carriers can include, Ringer's solution, isotonic saline, phosphate buffered saline, ethanol

s and 1,2 propylene glycol.

Some examples of suitable carriers, diluents, excipients and adjuvants for orat use include
peanut oll, liquid paraffin, sodium carboxymethylceliulose, methylcellulose, sodium alginate, gum
acacia, gum tragacanth, dextrose, sucrose, sorbitol, mannitol, gelatine and lecithin. In addition these
oral formulations may coniain suitable flavouring and colourings agents. When used in capsule form

10 ihe capsules may be coated with compounds such as glyceryl monostearate or glycery! distearate
which delay disintegration.

Adjuvants typically include emollients, emuilsifiers, thickening agents, preservatives,
bactericides and buffering agents.

Solid forms for oral administration may contain binders acceptable in human and veterinary

15 pharmaceutical practice, sweeteners, disintegrating agents, diluents, flavourings, coating agents,
preservatives, lubricants and/or time delay agents. Suitable binders include gum acacia, gelatine,
com starch, gum fragacanth, sodium alginate, carboxymethylcellulose or polyethylene giycol.
Suitable sweeteners include sucrose, lactose, glucose, aspartame or saccharine. Suitable
disintegrating agents include comn starch, methylceliulose, polyvinylpyrrolidone, guar gum, xanthan

20 gum, bentonite, aiginic acid or agar. Suitable dituents include lactose, sorbitol, mannito!, dexirose,
kaolin, cellulose, calcium carbonate, calcium silicate or dicalcium phosphate. Suitable flavouring
agents include peppermint oil, oil of wintergreen, cherry, orange or raspberry flavouring. Suitable
coating agents include polymers or copolymers of acrylic acid andfor methacrylic acid and/or their
esters, waxes, fatty alcohols, zein, shellac or gluten. Suitable preservatives include sodium

25 benzoate, vitamin E, alpha-tocopherol, ascorbic acid, methyl paraben, propyl paraben or sodium
bisulphite. Suitable lubricants include magnesium stearate, stearic acid, sodium oleate, sodium
chloride or talc. Suitable time delay agents include glyceryl monostearate or glycery! distearate.

Liquid forms for oral administration may contain, in addition to the above agents, a liquid
carrier. Suitable liquid carriers include water, oils such as olive oil, peanut oil, sesame oil, sunflower

3 oil, safffower off, arachis oil, coconut oil, liquid paraffin, ethylene glycol, propylens glycol,
polyethylene glycol, ethanol, propanol, isopropanol, glycerol, fatty alcohols, triglycerides or mixtures
thereof.

Suspensions for oral administration may further comprise dispersing agents andfor
suspending agents. Suitable suspending agents include sodium carboxymethylceliulose,
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methylceliulose, hydroxypropyimethyl-celiulose, poly-vinyl-pyrrolidone, sodium alginate or acetyl
alcohol. Suitable dispersing agents include lecithin, polyoxyethylene esters of fatty acids such as
stearic acid, polyoxyethylene sorbitol mono- or di-oleate, -stearate or -laurate, polyoxyethylene
sorbitan mono- or di-oleate, -stearate or -laurate and the like.

5 The emulsions for oral administration may further comprise one or more emulsifying agents.
Suitable emulsifying agents include dispersing agents as exempiffied above or natural gums such as
guar gum, gum acacia or gum fragacanth.

Methods for preparing parenterally administrable compositions are apparent to those skilled in
the art, and are described in more detail in, for example, Remington's Pharmaceutical Science, 15th

10 ed., Mack Publishing Company, Easton, Pa., hereby incorporated by reference herein,

The topical formulations of the present invention, comprise an active ingredient together with
one or more acceptable carriers, and optionally any other therapeutic ingredients. Formulations
suitable for topical administration include liquid or semi-liquid preparations suitable for penetration
through the skin to the site of where treatment is required, such as finiments, lotions, creams,

15 ointments or pastes, and drops suitable for administration to the eye, ear or nose.

Drops according to the present invention may comprise sterile aqueous or oily solutions or
suspensions. These may be prepared by dissolving the active ingredient in an aqueous solution of a
bactericidal and/or fungicidal agent and/or any other suitable preservative, and optionally including a
surface active agent. The resulting solution may then be clarified by fittration, transferred to a

20 suitable container and sterilised. Sterilisation may be achieved by: autoctaving or maintaining at
90°C-100°C for half an hour, or by filtration, followed by transfer to a container by an aseptic
technique. Examples of bactericidal and fungicidal agents suitable for inciusion in the drops are
phenylmercuric nitrate or acetate (0.002%), benzalkonium chioride (0.01%) and chlorhexidine
acetate (0.01%). Suitable solvents for the preparation of an oily solution inciude glycerol, diluted

25 alcohol and propylene giycol. |

Lotions according to the present invention include those suitable for application to the skin or
eye. An eye lotion may comprise a sterile aqueous solution optionally containing a bactericide and
may be prepared by methods similar to those described above in refation to the preparation of drops.
Lotiohs or liniments for application to the skin may also include an agent to hasten drying and to cool

30 the skin, such as an alcohol or acetone, and/or a moisturiser such as glycerol, or oif such as castor
oil or arachis oil.

Creams, ointments or pastes according to the present invention are semi-solid formulations of
the active ingredient for external application. They may be made by mixing the active ingredient in
finely-divided or powdered form, alone or in solution or suspension in an agueous or non-agqueous
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fluid, with a greasy or non-greasy basis. The basis may comprise hydrocarbons such as hard, soft or
liquid paraffin, glycerol, beeswax, a metallic soap, a mucilage; an oil of natural origin such as
almond, corn, arachis, castor or olive oil; wool fat or its derivatives, or a fatty acid such as stearic or
oleic acid together with an alcohol such as propylene glycol or macrogols.

5 The composition may incorporate any suitable surfactant such as an anionic, cationic or non-
ionic surfactant such as sorbitan esters or polyoxyethylene derivatives thereof. Suspending agents
such as natural gums, ceflulose derivatives or inorganic materials such as silicaceous silicas, and
other ingredients such as lanolin, may also be inciuded.

The compositions may also be administered in the form of liposomes. Liposomes are
10 generally derived from phospholipids or other lipid substances, and are formed by mono- or mulii-
lamellar hydrated fiquid crystals that are dispersed in an aqueous medium. Any non-toxic,
* physiologically acceptable and metabolisable lipid capable of forming liposomes can be used. The
compositions in liposome form may contain stabilisers, preservatives, excipienis and the like. The
preferred lipids are the phospholipids and the phosphatidy! cholines (lecithins), both natural and
15 synthetic. Methods to form liposomes are known in the art, and in relation to this specific reference is
made to: Prescott, Ed., Methods in Cell Biology, Volume XIV, Academic Press, New York, N.Y.
(1976), p. 33 ef seq., the contents of which is incorporated herein by reference.
The compositions may be conjugated to an array of polyethylene glycol {PEG) derivatives.
The addition of PEG to proteins (PEGylation) is a well established method for decreasing the
20  plasma clearance rates of proteins, thereby increasing their efficacy (Nucci et al,, 1991, Adv. Drug
Del. Rev. 6:133). Additional benefits of PEGylation may inciude, greater stability of proteins,
decreased immunogenicity, enhanced solubilty and decreased susceptibility to proteolysis
(Sheffield W. 2001, Curr Drug Targets Cardiovasc Haematol Disord. 1:1-22). PEG molecules
contain the basic repeating structure of (OCHsCH2)n-OH and are classified into groups according
»s 10 their molecular weight. PEG derivatives are conjugated to proteins to increase their
hydrodynamic radius and in general, their increase in half-life is direcﬂy related to the size of the
PEG chain attached (Sheffield W. 2001, Curr Drug Targets Cardiovasc Haematol Disord. 1:1-22).
The compositions may also be administered in the form of microparticles. Biodegradabie
microparticles formed from polylactide (PLA), polylactide-co-glycolide (PLGA), and epsilon-
30 caprolactone (s-caprolactone) have been extensively used as drug carriers to increase plasma half
life and thereby prolong efficacy (R. Kumar, M., 2000, J Pharm Pharmaceut Sci. 3(2) 234-258).
Microparticles have been formulated for the delivery of a range of drug candidates including
vaccines, antibiotics, and DNA. Moreover, these formulations have been developed for various
delivery routes including parenteral subcutaneous injection, intravenous injection and inhalation.
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substituting preuemm@wmals%w@nmemasbﬁmtﬂ@%mu@mﬂgu&ey@m-& O SABHRS- G Hpidues
was examined, %}%f t'ggséositive substi utiogidstudied (AI'K, 03K, Q3R, F5K, D13K, ET8K, E18R,
S20K, A22K, TPARGIgR Hh31RT BIMKOBERLA0K, La1K, Q42K, T44K, 350K, 350)3, 352K, 054K,
056K, E58K, Q60K fentii, puaergsDBSke Frésia Bvaiiony molécoeiShhad IegdNES Mia be kadthinidterdd 8K,
V81K, D83K, Y37 8 9 , 96K, Vi,00K, D101K
and DL01R, SEO S Nob SATs ok sindi, Merebscal 6 prtelboct 1. 2 Mot cbbidion o
K12 ssRNA arf§eRriiscepaadingtered iba sanant ersadyhyiianng {omadbenseo ifrgarewa sofijerthe

fot\e/ct Loflstébs;ztw&mg @é&mgt@Eﬂ@mgﬂﬁ@aiME_éﬁ %%ﬁ@ééﬁ&#ﬁﬁié%H@%ﬁ%i%d&fﬁ%%Q’ G,
, V, L, I, P, , Wwas ajso,.examineg. £ In, all. 0 € negative 10 neutra
substitutions sﬁ%ée%(é’i%ﬁf’\?@}ﬁ ke é‘i@%‘?’%@%{%&%@%@o? D68N, E740, 083N,
D84N, D86N, 092N EDgatineyts: v, 084 Kydtias alvel DuhG:iit/BE Bl Rdwirst2ion 366 p heulsiglifigantly
improved affinifiggdag JM@;@s&wglhéﬂfbas%ﬁﬁmr@e@o@sa%@@%a&-&?é? ;g ﬂﬁé&%ﬁ@ﬁﬁ&e‘?&?&?md

to Ala-Cpnl O (gljﬁures%?to 9). 20To examine whether the addition of multiple posit arges ‘would
provide tigher BRIARAGPREPERR DalyRantiderequeneda Riedieey folannpadminisiglionobhonsymdenis 101K

andl sso@ggtqameii%dom@l_ gbi@&ﬁ&ﬁiﬂbﬁ@gzsF&fﬁtﬁﬁ?ﬁﬂﬁb%&ib}é&sﬁﬂ@ﬁé@t&%@@b@&&’ﬁﬁytﬁoﬁeudt
nucleic acid- , igands_(Figures 4 to s oytline ve positive charge can be added to
Cpn10 by repl%%%%ﬁ%ﬁ’? g géxei‘s fﬁaé; Vngeélg b B?Weétgﬁ(/élﬁ‘%glgldg ’?&tﬁdggﬁﬁ\k r@&é{%@g"ﬂk,ﬁ ¥rPiRg
negative 25 réﬁﬂ!@é@s.v_iﬂhﬂhéﬁm&u¢ﬁ®1dnte@.ummmwlmnﬁ)ﬂmjekpmsﬁbreotmgmdsmdrmmﬂmltive _
esidue (KR )y b aniionsdn COr SO BSA S  ALGHIBRSS A R subun

is formed from 101 amino acid which folds into a discontinuous structure connec

small loops arff843H5@ SEUSARS SUEh T pLTIsLirdn BheRee (3 besoreskiodingr sitpsonitedealiiaivthe
subunit-sefounifgmateraedioassemich e imalithhepienees TRARINN: bapstsRIBaSsomAIRIOLINGSH - M)
barrel would DE%}‘}%% Iﬁ&%&oqﬂw%}ugl ingtapili@{. I comfarison len %thenir%ﬁéPe N-terminus,
C-terminus or 8everal connective 10opewBuld prsb bRy 518 SEEGRHCS - (Raeier Hihgae Betidrein
agreement witPhefiRapeuiitiditicrecepiablextalisrsl0 homologous have naturally extended segments (Figure

2) For example. Baciionhads F4/SRRSpHasa sonlcat enothenesh ot gecan -3

loop. Mosquitg, Fly and Mycobacterial Cpn10 have lengthened roof loops while

2009/124353P¢F0 566 BERlees of iveinyaatienmaske agriakiesd ginriorngoniurtionniiiPostive

residues werecsumsre salibninageinsl FiceraaplbIBENICRINIREINE dPPBSUSiod nlaiPad-Riipligdoop
and roof Ioop)got&c?th-teir igus arnd C-terminus ?%%?&own in, Ta}ble 4. 51{ Table 4. Positive_insertion len
thenin C n10 va |ane[s g Q 5 2'MUREh ASESEr %e‘}%iﬁﬂ"“ ating a receptor such as TLR-3.

Additionally, the present invention contemplates combination therapy using Cpn10 polypeptides of
the invention in conjunction with other therapeutic approaches to the treatment of diseases and
disorders. For example, Cpn10 polypeptides may be useful in the treatment of viral diseases which




N-terminus 307 MH-Cpn10 310 MR-Cpn10 N-terminus 313 MK-Cpn10 N-terminus 316 MKK-Cpn10
N-terminus 319 MKKK-Cpn10 N-terminus 322 Ala-Cpn10-K21 mobile loop 325 Ala-Cpn10-KK21
mobile loop 348 Alasfpnl0-K39 L1 connection loop 331 AIa—Cpn10-KK3%H[£8%%H9£Joop 334
Ala-Cpn10-K57 roof loop 337 Ala-Cpn10-KK57 roof loop 340 Ala-Cpn10-K76 L2 connection loop 343
Ala-Cpn10-K85 L3 connection loop 346 Ala-Cpnl10-KK85 L3 connection loop 349 Ala-Cpn 10-K102
C-terminus 352 Ala-Cpn10-KK102 37

are responsive to therapy with Type | interferons such as IFNB or IFN1B and Cpn10 polypeptides of
the invention may be used in conjunction with IFNB in the {reatment of autoimmune diseases such
as multiple sclerosis.
For such combination therapies, each component of the combination therapy may be
s administered at the same time, or sequentially in any order, or at different times, so as to provide
the desired effect. Altematively, the components may be formulated together in a single dosage
unit as a combination product. When administered separately, it may be preferred for the
components to be administered by the same route of administration, afthough it is not necessary for
this to be so.

Dosages

The therapeutically effective dose level for any particular patient will depend upon a variety of
factors including: the disorder being treated and the severity of the disorder; activity of the molecule
or agent employed; the composition empioyed; the age, body weight, general heaith, sex and diet of

15 the patient; the time of administration; the route of administration; the rate of sequestration of the
molecule or agent; the duration of the treatment; drugs used in combination or coincidental with the
treatment, together with other related factors well known in medicine. '

One skilled in the art would be able, by routine experimentation, 1o determine an effective,
non-toxic amount of agent or compound which would be required to treat applicable diseases and

20 conditions,

Generally, an effective dosage is expected to be in the range of about 0.0001mg to about
100mg per kg body weight bi weekly; typically, about 0.001mg to about 75mg per kg body weight bi
weekly; about 0.01mg fo about SOmg per kg body weight bi weekly; about 0.05mg to about 50mg per
kg body weight bi weekly; about 0.1mg to about 10mg per kg body weight per bi weekly;

25 approximately 0.1mg per kg body weight bi weekly. Also contemplated herein is administration of the
dosage on a weekly or tri weekly basis.

Alternatively, an effective dosage may be about 25 to 150mg per patient bi weekly. Generally,
an effective dosage is expected to be in the range of about 2.5 to about 750mg per patient bi weekly,
preferably about 10 to about 350mg per patient bi weekly, more preferably about 25 to 150mg per

30 patient bi weekly, even mare preferably about 25 to 200mg weekly.

Typically, in therapeutic applications, the treatment would be for the duration of the disease
state.

Further, it will be apparent to one of ordinary skill in the art that the optimal quantity and
spacing of individuai dosages will be determined by the nature and extent of the disease state being



C-terminus AII of the positive insertion (lengthening) Cpn10 variants studied had significantly
improved affinities for poly(l:C) and several CpG-ODN classess-A\B C compared to Ala-Cpn10
(Figures 4 Q. LP3nerh534P Nos: 307-354). All Cpn10 variants with a sin%&qﬁ%\é%‘%ggjtion interact
with Ecoli K12 ssRNA and display higher affinities compared to Ala-Cpn10. Similarly, Cpn10 variants
with multiple positive additions WO 2009/124353PCT/AU2009/000444 54 (ie E18K/D101K,
Q42K10101K, T44K/D101K, 850K/D101K, MKK-Cpr3f0, MKKK-Cpn10, AlaCpn10-KK39,
Ala-Cpn10-KK85 and Ala-Cpn10-K1K102) have.an imp ini kwmwmpared
to Ala-Cpn10 ﬁ&ﬁ%%’ﬁﬁ&ﬁog %ﬁ?a?)gae&é}g‘rllgb%'?nanb%\gzg%aigﬁz S‘Ié/uég{%%%’é@negative residués with
neutral or positeatedesishyeschroptithan papgiitsiiigandedatsmanedhkcetiveaHa@siiRSs completely. As
discussed above, HPWE%B?QLB@L%HQH‘&{Q%PH&H@V%@PWn@ém@mﬁnﬁ@spm@l abssbpranasht,

Ie et &y -

connective loops ( , mobile loop and roof |OOE%.5 Rerg{r)v f r{ﬁg@gve reﬂ%(lgjues %t
positions 23, 34CI5as, the AWADeOf9eses P IREOMRIETION §VAR TS JeN e R 0P P(IIB% Y &Fhts have
increased affiniy.faiRYGieicoas skirasathP AR dogosiveiiepaticarse sidreasra6BjctBmisaidrOat could also

be deleted without compromising the structural inteqrity of Gon that thes fants,age
envisaged to also bE'Rifi§3EiHR Bﬁ'ﬂﬁ&[ﬁ. now| eoéagcr”%gés%a Ifs%r\%&agt?)oe?%gl ag?r@y binding of PRR
ligands could beogidnel atagbnyitieth dreasweyirasiiodiogibe atans ot faipngntiBveral cell based assays were
developed to assess the abilities of various Cpn10 mutants to sequestor proinflammatory nucleic acids
and thereby reduced the level of PAR signaling. Firstly, high affinity binders compared to Ala-Cpn10
were incubated with 15 CpG-ODN class B and thE*@ftfd PAR ligand was used to stimulate NFid3
in mouse mac @fHN 94&6& &1 PrREWs a tight correlation between high affinity
binders afid re%ﬁgg‘e%% (Iaqu eveﬁ's%om;'!?a")recﬁ’?:}r Epigt-CpnlO. Likewise, mutants with compromised
affinities for PAR ligenigehauieireshé Gt @Ko ssmi at Cprasaissnal kswventier Ba lerddged level
of NRB activatign %@g%ﬁﬁ‘ag ﬁ,l $7R40- In order to test the biological activities of high affinity

"Sei variants were next assessed for thejr ahbilities tw@u%ﬁe roinfl mrpatory
[:C). Nt

binders on 20 cells, Cpn Nts v _ ‘
NRB activation (fromirsiEK ad1eatdngieiairiypresie) Wwhemdirmerding Riffeo s Y% the

high affinity binget.tashAlas Gamsiéned Mdha enespéyashreRl s GBitigetiy)iamnore wes el besrin hibit
NFKB activation compared to AIa—C[:}EnlogéFti ures 7 + 9). Replacement of a positively charged residue
with another péﬂéﬁ%@‘@ﬁaﬁ‘é@a‘ ARSI R R 19K, K27R, K39R, K55R, K69R, K85R 25and
K98R; SEQ ID Nos:ChaiB3)dsathancpaiduriéic i Ee telcessardadyaas| dpsertast by Ean 60k PRS- td Bild

-infl t icgcids I iGHE. (B)-bind Itis:d that
the isolated G B e ot

ith the mutations described above ang throu t the specification
possess an inckeaskhefiimuiiest Mclgig%ﬁi%%séﬁpPﬁ@Ii%kﬁi‘f %OBQ%MEHE&%I%@%%EO%&
poly(1:C), TLR&38T4da8 Pameistin mih 3sRNMani-ACROH I06hguhitis mkirieGipldierd was fitered
CpG-oligonucleotides (ODNs). (ODN-2216 clas ODN- S = Ctis
also demdstrdEHe AL} %%‘é € g&&'?o%%lwgﬁ?gg ﬁé)fg?f %ﬁggz?cgsﬂ ggodt%%éﬂ ﬁ‘l%glﬁeé%%gB
activation Conaisisintms{FaIIZbe st 5SPETIXUDGRON0MIATSSES) torera /eefval Saroiisn

reveals that the Cpn10 S-asdi iEeﬁmpl AEWARMIC eGhafimni idele i
acid-based Iiga;%r?%svvo Sgégggn@g';feﬁr?eﬁggﬁb%fngﬁosﬁ?vgal GE):%Zd or ellg)i&zé?ﬁ%atively

char |

charged residugonsyirfissir e FeyapgeRREHS ?ggﬁ‘gﬁ'@s? ? ‘h@b?fg BRssEINUEN RRAMS
residues or by spbSilgin g e Vet Hewes dacpesitivele charged residues within the Cpn10 molecule.
For example, the inventors have identified that Ala-Cpn10- Y75K, as well as many other Cpn10
mutants, Had significantly improved affinity for poly(l:C), CpGODN classess-A113\C and E.coli K12
ssRNA compared to Ala-Cpn10 (Figures 4 to 7) which can be attributed to increasing the net positive
charge of the SRS (D FBHEAcRGIHS t SliHTPpRotgiaietions, and/or insertions.
ToFurthermoreCﬁ%t%rflg\]/g'rﬁﬂ&ls have found that high affinig/ bin%ir]g to nucleic acid-based ligands of
PRRs can be achievi dxgritrtectie dimyriasiioblivhsagessesive psid sesidienss hathmtentialehare. lecule.
The increased gifiyihy ol 3P RELKAEBHARSIF RN HaRIhE BURRICHRSIRIAGRAEAR FaaDshis

u :

indicative of increased immunomodulatory activity. 56 1. An isolated cHa ronin, 10 poly t'ﬁle
possessingean ityesptides dmaitlaks 4 SateRntalt8ah tioR MecaBiioRg £ %?lnﬁa%%o%%ﬁgﬁap'eronin
10 polypeptide gnith 2 RANPEREIdEsRLEIRINhdIr Wiy @irasiede Paidiauuioe chgpeitoes rrcEplbprivtpimsdn

modulates the signalling of pattern recognition recegptors selec : cQ ist] 2} th@
Toll-like Recept@ﬁﬁpﬁé’% N‘&%B?@éfﬁrdmbs%% #L*Ef&??ﬁé}at%?g?%@&rﬁﬁ‘%ﬁ% a me@-l-nke
receptor (RLR),utiiEMgAadepthod extapietiviicor $YaiRF DA, Hagefyihutl dtin (yl@l?@ I cIrelsisa Flember
of the IFI20X/IF 6(% by (8.Q. i im2, YPA:1379261X). 3. The polypeptide of claim 2, wherein
said TLR is seleécgthe" @r‘%ﬂgt é’gé?g%f'%%nr@?éﬁng o'fﬁgt Ieasé;_)one of TLR3, TLR7, TLR8 or TLR9. 4. The
polypeptide of any one of claims 1 to 3, wherein said polypeptide possesses a greater net positive
charge compared to the Ala-chaperonin 10 polypeptide. 5. The polypeptide of claim 4, wherein said
polypeptide possesses at least one mutation of Ala-chaperonin 10 molecule wherein said mutation is

an amino acid substitution, addition or deletion. 6. The polypeptide of claim 5, wherein said mutation
ic the reanlarement of one or Mmore amino acid racidiiae with none or more nocitinvealvy charaed recidiiec Aar



49, 52, 55, 58, 61, 64, 67, 70, %3, 76, 79, 82, 85, 88, 91, 94, 97, 100, 103, 106, 109; 112, 115, 118,
121, 124, 127, 130, 133, 136, 139, 142, 145, 148, 151, 154, 157, 160, 163, 166, 169, 172, 175, 178,

181, 184, 187,190, 192196, 199, 202, 205, 208, 211, 217, 220, 223, 226,229, 232, 235, 238, 241,
244, 247, 250, 253,

39

Native bovine rhodanese (30 uM, SIGMA) was denatured in 20 mM MOPS-KOH (pH7.5),
100 mM KCl and 20 mM MgCle (buffer A) containing 5M Guanidine HC! and 8 mM DTT then
subsequently diluted (75-fold) from denaturant into buffer A containing GroEL (400 nM), such that
the final concentration of rhodanese was 400 nM. GroEL rapidly and stably binds denatured
s thodanese (D-Rho) whereas in buffer alone, D-Rho mis-folds and aggregates (ie inefficient
spontaneous refolding). The addition of Cpn10 and ATP (20.1 mM) to preformed, stable compiexes
of GroEL-bound rhodanese permits efficient refolding to proceed. In the absence of Cpn10, the
addition of ATP causes D-Rho to cycle on and off GroEL in a folding incompetent manner leading
eventually to misfolding and aggregation (this reaction serves as a suitable assay blank). Each
w  folding reaction has a total volume of 290 pt, at specific time points (ie 0, 15, 30, 45, 60, 75, 90
mins} 30ul. aliquots are removed and combined with 70pl of rhodanese activity assay mixture
(57.1 mM KHzPO4 (pH7.5), 71.4 mM EDTA, 71.4 mM Na thiosulfate and 71.4 mM KCN) for 6 min.
Prior to the initiation of refolding reactions with ATP, a 30 pl aliquot is taken as a T=0 min of
refolding time point. EDTA within the rhodanese activity assay mixiure chelates Mg2* ions, which
15 prevents GroEL binding ATP, the result is an immediate stopping of the folding reaction.
Subsequently, thodanese activity is stopped after 6 min by the addition of 50 pL of 15% (viv)
formaldehyde (final concentration 5% viv).

Rhodanese catalyses the formation of thiocyanide (‘Rhodanid') from thiosulfate and cyanide.
Thiocyanide is easily detected colourimetrically (Absorbance 450nm) by the formation of its red iron
20 complex in the presence of Fermic Nitrate. Rhodanese activity measurements (150 pl) are
developed by the addition of 150 uL of Ferric Nitrate reagent (164.5 mM ferric nitrate and 9.2 % viv

nitric acid). Rhodanese activity measurements are read at A450nm in 96 well microplates.
A typical rhodanese folding reaction follow an exponential incline in rhodanese activity (ie
tolded rhodanese) with time to a maximum vield of folded rhodanese. At constant amounts of
25 GroEL (400nM) and rhodanese (400nMj), a linear relationship is observed {between rhodanese
activity and time) with increasing amounts of Cpn10 until an equal molar concentration of Cpn10
(7mer) to GroEL (14mer) is reached {ie 400 nM). At concentrations of Cpn10 above 400 nM, the
increase in rhodanese activity rapidly reaches a maximum. The assay consists of five standards (in
duplicate) and test samples (in duplicate). The concentrations of Cpn10 standards are 0 nM, 140
30 nM, 250 nM, 280 nM and 350 nM. Rhodanese activity (ie Cpn10 activity) measurements from the
30, 45, 60, 75 and 90 min time points are averaged. The 0 nM Cpn10 standard serves as a suitabie
measurement of the assays' background activity; therefore the absorbance value for the OnM
Cpn10 standard is subtracted from ali other calculated absorbance values (or activity values).
Following background correction, the absorbance value for the 280 nM Cpn1Q standard is



256, 259, 262, 271, 274, 277, 280, 283, 286, 289, 292, 295, 298, 301, 304, 307, 310, 313, 316, 319,
322, 325, 328, 331, 334, 337, 340, 343, 346, 349, 352 or 355. 58 17. The polypeptide of any one
of claims 1 tq,d Sahefgin said polypeptide is human chaperonin 10. 18. %Eg%g/&}égj&ic acid
encoding a polypeptide according to any one of claims 1 to 17. 19. An expression construct
comprising a nucleic acid according to claim 18, wherein said construct is operably-linked to one or
more regulatory sequences. 20. A host cell expressinga polypeptide according to any one of claims 1

to 17, or comptisi | I I g claim.18 or an expression construct according to claim
19. 21. An ant?ﬁémﬁa%]%%iﬁg:%%@@%%@gé?&é%ro%%/%%r%a{?&g ‘éa!%%sréf RGIAENRT dna el ngsaif’t’ 17. 22.
A pharmaceuti@é?%{)ﬁﬁ‘pgﬁtim"éoﬁﬁ@ﬁ@iﬁg Quiiery geiptiehintsceor dieroovechity commaiistaint dupicaté either
alone or in conyinakaREN Zobcast RRENHEIRIE AT d; ognitl e igapd, a
nucleic acid according to,claim 18, an ein _rlfcla@lslfiéc%r'?l ?gﬁ@?ﬁ% fc%%&éd@r({g% ?o%%%g%i gﬁrf]ﬂ %’rﬁ%b{édy

according to clATRTPAPEr %Iy BJRRSICRIBIRIRR e Suepriated witheliveceioadard saneaskatiptsyhebtide
according to afprdfe(bfickuitiiy)l. telaveilpal@IG0eondnBYMHISMANO0pNIt BY Pashenay)usisiawcid

based patt it > li : nycle i ing.to claim 18 binati
thereof n the 1oL LE s LT8R G o A o5 B e Ao e
said immune résHEnse RoiedharitstAk:CrRg 0l atimartflientdion coretinitionassag ias, Shpnatiegiagad. Use

of an effective gimayvAIdAHBRRABIRAFRRILHNG LD BRYE8 RS tﬁ@éﬁh%écﬁo?&r??ﬁk

Hbﬁﬁo"i’:\%& '
combination with at least one nucleic acid based pattern recognition receptor ligand, or a nﬁé#eﬂc acid

according to ci*d rit@rbg% combination thereof in the manufacture of a medicament for treating or
preventinga diseas6ombisuratiznorof ehaliérmitis dGabjeahd Vs 0N saidMeRASE LSIRPIHE CRIRUAgItion is

selected from: r.chrQnig Anl atory.diseases such as, insulin dependent diabetes mellitus,
systemic Iupusﬁgr%éﬁigqm@g’gggm @o%fgmeﬁr%s[g ?ﬁsgés@?% @W@%ééa@furlﬁﬁ%bpﬂngéﬁeerwg?maﬁm\gioid
arthritis, chronfe%afigae! GestoidemanASuiasEre FIRAGTS, a800W86.4lmy), DD AlatDartsdlenesis,
inflammatory pgifssrser iasigody NG 6 B MUREEEYATIRR 78R ORIL s n%‘:% gmnsgn_ IR 2"

cancers such %?? n&g-sg:?ll cell lung carcinoma, renal cell carcinoma, me odgkin's
lymphoma, cofdPBLaI CANCEE 5alaBRah Sei8pMBrvie dhosrasiol B SousReh RORRES) ¥id48sult of a
bacterial, wiral gmfilngal infection. 25. Use of an effective amount of a polypeptide according to any one
of claims 1 to 17 or ic ac rdin claim 18 or any combination thereof in the manufacture
of a medicament fof’ig mnéh u élti'f{l;tl %;'}%eB% %ec%%ti?‘ne r%%%g’ Br Ql(gﬁqglI?Hg?ﬁogssgﬂ]ﬁgt,pé?tﬁm%\t"@@st one
cell, tissue or GRYHMIRRE fE1.2 BB-Een Tsdapdad amedingsr amotlion. 4 cepdigreptideiersdoripigate. any one
of claims 1 to 17 or a nucleic acid according to claim 18 or any combination thereof in the manufacture
of a medicament for modulating the production and/or secretion of one or more immunomodulators in
a subject, or at least one cell, tissue or organ thereof. 27. Use of an effective amount of a polypeptide
according to any one of claims 1 to 17 or a nucleic acid according to claim 18 or any combination
thereof in the manufacture of a medicament for inhibiting the production and/or secretion of one or
more immunomodulators in a subject, or at least one cell, tissue or organ thereof.
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28. The use of claim 26 or 27, wherein said immunomodrulator is a pro-inflammatory cytokine or
chemokine or an anti-inflammatory cytokine or chemokine, wherein said cytokine or chemokine is
selected froggd’%ﬁssﬂzilﬁ-}a/p, IL-6, IL-10, IL-12, IL-17, IL-18, IL-23, RANTES, TGE8 o a type |
interferon which may be 1FN-a, IFN-I13 or IFN-y. 29. An in vitro method of @F\ﬁfﬁng a compound that
binds to a polypeptide according to any one of claims 1 to 17, the method comprising the steps of: (a)
contacting a candidate compound with said polypeptidd; and (b) assaying for the formation of a

$ %Wi%%%e%mg%;g&ﬁpd said polypeptide. 30. The method of claim 29, wherein
said assay is selecte(? rom tY

complex between th

e group compris

ng competitive binding assay, gel filtration

chromatography, a two-hybrid assay, an electrophoretic mobility shift (gel-shift) assay and a plate

capture assay. 31. An in vitro nupiog@kiscreening 1

polypeptide accordirffdsi& &y one of claims 1 to 17,
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SEQUENCE LISTING <4

148-6mi8-Piflited <120> M

odifiedZpn10 an

PRR Signalling <130>

875371C <160> 354-<1%

hX-Lpal0- NIk

claon-2 65 <1
SO0

<213> <220> <223> Human

A OO 7]

10>-2981> <212
81,

133
Conl10 (X-Cpnl0) <

Lalecan §ieta Phe 15

20 Pro Glu Lys Ser Gin 40 Gly

09¢
Ser Gly Ser Lys 50

ah I ASH TR 65 Val Len

Y
ASPABD LYS 85C

ly Lys Tyr Val Asp N-terminal

ySY
acetylation Arg Lys |

PHhel | ietdaPepdie ke Asp Arg \

lal Len7H015 Ala

5in Thr Val Thr Lys Gly Gly lle

Met Len 2530 Gly Ly

(<30 LlarCemid-RIATKNy Val \Val /

la VAPRH 45 Gly

ys Gly Gly Glu lle Gin Pro Val

sp Tyr Phe Len Phe Arg Asp Gly

Ser Val 5560 Val Lef3i f”;é%ﬁgﬁ%%%@ Fhi-tys- Va7 7580

Asp lle Len 90 95 140553107 n10-042K DIOIK 57.6
226 | Ala-Cpnl0-T44K,D101K 92.6

229 { Ala-Cpnl0-850K,DI10IK 101.1

238 | Ala- Cpnl0-Y75GK 63.0

721 | Ala- Cpnl0-Y75G,GT6K 62.0

744 | Ala- Cpnl0-Y75K D94K 69.6

253 | Ala-Cpnl0-E18A 57.9

256 § Ala-Cpnl0-E18M 59.0

259 | Ala-Cpnl0-E18Q 99.0

2 262 | Ala-Cpnl0-E188 93.5
274 | Ala-Cpnl0-D6SN 81.8

280 | Ala-Cpn10-D&3N 98.1

783 | Ala-Cpn10-D84N 95.8

298 | Ala-Cpnl0-DO4N 88.2

304 | Ala-Cpnl0-DI0OIN 104.3

307 | MH-Cpn10 96.7

310 | MR-Cpnl0 103.6

313 | MK-Cpnl{Q 88.6

316 | MKK-Cpnl0 95.9

’s 319 | MKKK-Cpri0 98.8
328 | Ala-Cpnl0-K39 1134

331 | AlaCpnl0-KK39 90.1

343 | Ala-Cpni0-K85 63.1

346 | Ala-Cpnl10-KXK85 357

349 | Ala-Cpnl0-K102 115.5

352 | Ala-Cpn10-KK102 95.9

355 } Covalent Cpnl0 §1.6

30



<211> 309 <212> DNA <213> Artificial Sequence <220> <223> Native cDNA (GenBank X75821;
GI1:509780) <400> 2 atggcaggac aagcgtttag aaagtttctt ccactctttg accgagtatt ggttgaaagg 60 agtgctgctg

aaactgtaac ¢33ag8ag9e attatgcttc cagaaaaatc tcaaggaaaa 120 gtattgcaag caacagiagicastottaga
tcgggttcta aaggaaaggg tggagagatt 180 caaccagtta gcgtgaaagt tggagataaa gticttctcc cagaatatgg

aggcaccaaa 240 gtagttctag atgacaagga ttatttccta tttagagatg gtgacattct tggaaagtac 300 gtagactga 309
<210> 3 <211> 102 <212> PAT <213> Atrtificial Sequdidce <220> <223> Human Cpn10 produced in
E.coli without the N-terminal acetylation. This protein contains an extra N-term Alanine AlaCon10)
<400> 3 Ala Ala Gly Gin Ala Phe Arg Lys Phe Len Pro Leu Phe Asp Arg Val 151015 PC T/A
U2009/000444E53558e 31 CRHODLtants Ping torpabi(:fb RS-0BNsand ANAu Gin Ala Thr Val Val Ala Lys

S SRR S PR e AT .2
<223> Native GpR40 BN AMSh Bt Bk aad NiBiiganexeinirseogoide mydapiagicdgands ahije dagesy
gacaagcgt%tagﬁﬂ@é&ﬂhﬁﬁe&ﬂ&éﬁrﬁ%ﬁgﬁﬂtﬂmﬁ@ﬁsﬁaﬁg ?Qf%}%‘&fé&:ﬁt %%%q&%wg od
ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgctgtt ggatcggdtt ctaaaggaaa
gggtggagag 180HERERSE LA m%i‘édﬁébg%% AR tbccagaata tggaggeacc
As described herein, the inventors have shown that Ala-Cpn10 binds negatively charged
nucleic acid based TLR ligands, these include poly(l:C) (TLR3 agonists) as shown in Figure 4,
several classes of unmethylated single-stranded CpG-oligonucleotides (ODN) as shown in Figures
10 5and 7 (human ODN-2216 class A, human ODN-2006 class B, human ODN-M362 class C; afl
| TLR9 agonists) and £.coli K12 ssRNA (TLR7/8 ligand) as shown in Figure 8.
As described below, the inventors have additionally shown that a number of mutants bind
more tightly to poly(i:C) (Fig. 4), CpG-ODNs (Fig. 5) and ssRNA (Fig.6) than Ala-Cpn10.
In refation 1o Fig 4, mutants such as Ala-Cpn10-E18A, Ala-Cpn10-E34Q, Ala-Cpn10-D68N,
15 Ala-Cpn10-D83N,. AIa—Cpmo-DSM-N, Ala-Cpn10-Y75R,  Ala-Cpn10-E18K,D101K, Ala-Cpni0-
E34Q,Y78K, Ala-Cpn10-Q42,D101K,  Ala-Cpn10-T44K,D101K, Ala-Cpn10-S50K,D101K, Ala-
Cpn10-E74K,Y75E, Ala-Con10-Y75G,G76K, Ala-Cpn10-Y75GK, Ala-Cpn10-Y75K,D94K, Ala-
Cpn10-Q3K, Ala-Cpn10-850K, Ala-Cpn10-D68K, Ala-Cpn10-D94K, Ala-Cpn10-D101K, , Covalent-
Cpn10, MR-Cpn10 and MKKK-Cpn10 bind polyl:C more tightly than Ala-Cpn10. Furthermore,
20  several mutants such as X-Cpn10-Y75K and Ala-Cpn10-Y75K bind so tightly to TLR3 agonist
poly(1:C) that it cannot be fully released with 500mM NaCl, uniike Ala-Cpn10 which is dissociated at
150mM NaCl (Fig. 4). Intriguingly, at low NaCl concentrations many Cpn10 variants bind the iong
polymers of poly(1:.C) in manner that sequesters them from ethidium bromide intercalation (Fig. 4),
possibly indicating that several Cpn10 heptamers bind a single poly(I:C) chain. Several mutants
25 including Ala-Cpni0-Y75K, Ala-Cpn10-KK21, Ala-Cpni0-D94N and Ala-Cpni0-Y75K,D94K also
sequester bound poly(i:C) from ethidium bromide intercalation at low salt concentrations but at
2150 mM the binding site is opened enough for ethidium bromide intercalation without escape of
the bound poly(l:C). .
Like the interaction with poly(l:C), an unstable complex of X-Cpn10 and Ala-Cpn10 with the
30 TLRO agonist CpG-class A was observed at physiological salt concentrations (~150mM) (Fig. 5). In
contrast, the inventors observed that like the interaction with poly(l:.C) a significantly stronger
association was formed between several Cpn10 variants and CpG-class A (Fig. 4 and 5). In fact,
the complexes with CpG-class A were mostly resistant to dissociation at 500mM NaCl (Fig. 5). In



240 aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag 300 tacgtagact ga 312 <210> 5
<211> 312 <212> DNA <213> Atrtificial Sequence <220> <223> Optimised cDNA Ala-Cpn10 <400> 5

atggcagcag,g5Raadca80 cgcagtgcetg ctgaaactgt 120 aaagtattgc aagcaagagl L3QRisaagcad
ttagcgtgaa 240 aaagtagttc tagatgacaa 300 tacgtagact aa 312 <210> 6 <211> 101 <212> PRT <213>

Artificial Sequence <220> <223> Human Cpn10 mutant with residue K53 changed to mutation
changes a unigue positive charge in the roof negative48harge (X-Cpn10-K53E) <400> 6 E53, this
loops to a PCTRg200AN@0DURA Bid TnA8IagBhsChcald PhesRi | pspBritehie laBs0shew & BgoRgp Arg Val

G Gy Lys VTR i BRO T R B EY CE SIS A R L e
Gin Pro Val SeYa/epsB5a%ti 1ang lat&pri (NEFBEK RIYG CorepatesuRnoABIOOT Y0 (Bly. GLYAT 50y Na{l:£65 70
15 8D Val LU ABRAD bAP ORIV LR BRI BEOKE AR YRR IBE SR S Al R Vel

Aspl100 <210> 7 <211> 309 <212> DNA <21 equence O cDNA
with an extra NIFEYRaNaS s Resge Al FETAY BaBlwith Lys (K) residue 53 changed to Glu (E) <400> 7
atggcaggac aagcgtttag aaagtttctt ccactctttg accgagtatt ggttgaaagg 60

Example 4: Quantitative analysus of Cpri1d bmdlng 1o:CpG: oisgonucleoﬁdes (ODNs)
To. determine the: amount of binding of the Cpn10 mutaats o ODNS, the mutants were
formulated at ﬂ)pgfu in PBS pH7. 2 (Inv:trogen) and SOpg was. adsorbed to triplicate wells of'a 96
1w well piate 16 hr at 4°C. Following the decantmg of rion-boind’ prote:n the p!ate was blocked with
1% BSA and-5% sucrose in PBS pH7.2 for 2hr at 239C. 50j1-of 3"-biotin labeled human ODN-2216
class-A, human ODN-2006 class-B, or human ODN-M362 class-C (TERQ agonists)-(Proligo/Sigma)
formulated at 0.01 ug/ul in PBS pH 7.2 was added-to-each well-and incubated. for 2hr at 23°C.
Unbound ligand was removed with five PBS(pH7.2) + 0:05%. Tween 20 washes. Bound CpG-
15 ODNs were analysed with a Streptavidin-HRP and TMB detection system at A450nm.
in Figure 7 a quantitative ana!ysis at physiological salt concentrations {~150mM) highlights
the significantly sironger interaction of CpG-classes A, B and C with a number of mutants
compared to Ala-Cpn10.
Cpn10 mutants containing positive substitutions (Q3K, E18K, Q42K, T44K, S50K, D86K
20 and D101K) were made and tested had significantly improved affinities for CpG-ODN classess-
ABYC compared to Ala-Cpn10. |
All of the negative to neutral substitutions studied (E18Q, E18A, E18S, E18M, DE8N, D83N
and D101N) had significantly improved affinities for CpG-ODN classess-A\B\C compared to Ala-
Cpn10.

25 With regard to the multiple positive substitution Cpn10 mutants, quaniitative analysis of
binding to CpG-ODN classess-A\B\C confirmed that all have significantly improved affintity, such as
Ala-Cpn10-Y75K,D94K and Ala-Cpn10-E34Q,Y75K compared to Ala-Cpn10(Figure 7).

All of the positive insertions (lengthening) Cpn10 mutants studied, for example MK-Cpn10
and Ala-Cpn10-K85, had significantly improved affinities for \CpG-ODN ciasses-A/B/C compared to

10 Ala-Cpni0.

Example §: Cpni0 modulates CpG-B ODN-induced NF«B activity.



agtgctgctg aaactgtaac caaaggaggc attatgcttc cagaaaaatc tcaaggaaaa 120 gtattgcaag caacagfagt
cgctgttgga tcgggttctg aaggaaaggg tggagagatt 180 caaccagtta gegtgaaagt tggagataaa gttcttctce

cagaatatgg agg%gﬁ%%;m gtagtictag atgacaagga ttatticcta tttagagatg gigacefict tgaaangtac 300
gtagactga 309 <210> 8 <211> 102 <212> PRT <213> Atrtificial Sequence <220> <223> Human Cpnl0

mutant with reS|dues_}_<53 and 1(55 changed to M53 and M55 respectively, these mutations remove a
unique cluster of positive charge at the tips of the ro@#oops. This construct contains an extra

N-terminal Alanine residue <400> a,G Phe A

Val 151015 Leu VaP@&iteARy ?@E%&FA%%F%% #Pﬁﬂﬁﬁ“‘ﬁ&é%ﬁz‘g yqﬁ” lg?éi qﬁ?@?ghf E;J/s
Ser Gin Gly Lygryaetdurfiiromtaidiiiory abtiviy, Adevas! 46l baged @stye&awaw@eelmd BIpwest &% Gly Glu
80 val val Lo Ao R0 RS UBAS 6 Aoy e R Al e e Vel

Asp Gly Asp lle 8590 95 Leu s Tyr Val
Asp100 PCTM@M@/BB@@WWM@ sty aigh BM%@ A‘?‘ﬂ?ﬁéfﬁ@ @eﬂﬁ&%@éﬁﬁ&oﬁﬁwﬁﬁtlve

cDNA with) extr Nafei et Adanine Gadam {RGAR) @neuidIHHRaM mesatiensosioi® Nggoagcag
gacaagcgtt tagaaagttt cttccactcbqé) %E% Et% ctg ctgaaactgt 120 aaagtattgc aagcaacagt 180 attcaaccag
ttagcgtgaa agigHsRArHeRE ‘tggaggcacc 240 aaagtagttc tagatgacaa ggattatttc

ctatttagag atg@iaees. Ictiggsaagdophtas) ma ctepn Satty <abetectd) «ith 150 NFXB{paipsaseReparer3>
Human <22O>pﬁgn21%>(pw!%{%ﬁ-w\%Eeﬁ).zﬁgmaéﬁ)Fty2-LUC cells were plated out and left to adhere
overnight. 100ug of a Cpn10 construct or Formulation buffer control was mixed with 4 g of CpG-B
1o ODN-1826 (Invivogen) and passed through a centrifugal filter device YM10 (Amicon). The entire
flow through volume was added to the RAW264-pNiFty2-LUC cells and incubated at 37°C for b
hours. Celis were washed and subsequently lysed with 100 pi per well of CCLR 1X soiution
(Promega luciferase lysis buffer), mixed with luciferase substrate foliowing the manufactures
instructions and the luciferase counts measured.The level of activation of TLR9 for Ala-Cpn10 was
15 assigned the value of 100%.

Figure 8 shows a tight correlation between high affintiy binders and reduced NFxB levels
compared to Ala-Cpn10. It can be seen from Figure 8 that isolated Cpn10 polypeptides comprising
one or more amino acid substitutions, deletions andfor additions such as Ala-Cpn10-Y75K, Ala-
Cpn10-E18A, , Ala-Cpn10-Y75K,D94K, Ala-Cpn10-E34Q,Y75K, Ala-Cpn10-Q3K, Ala-Cpni0-

20 E18K D101K and MKK-Cpn10 result in lower levels of activation of TLRS than for Ala-Cpn10.

Example 6: Cpn10 mutants inhibit poly{(l:C)-induced NFKB production through TLR-3 in
HEK293 ceils
HEK293 celis were transiently transfected with TLR3 and the pNIFTY-NFB iuciferase
25 feporter Qene. 24 hours post transfection cells were plated out into 24 well plates at 1 x 105 and left
to adhere ovemight. Cells were then stimulated for 18 hours with 0.1 ug poly(1:C} in the presence or
absence of 100ug the Cpn10 mutants and 10ul of SUPERase RNAse inhibitor {Ambion) as a
competition assay (Fig. 9). Poly(1:C) and Cpn10 were mixed together at the required concentrations
for 30 mins before being added to the cells. Three replicates of each condition were tested. 18
30 hours post stimutation cells were lysed and luciferase counts were measured.
Luciferase counts were normalized to poly(l:C) alone, which was given the value of 100%.
When the cells were stimulated with poly(1:C), Ala-Cpn10 was able to reduce the leve! of luciferase
(ie NFkB) by 22%. Several of the mutants, Ala-Cpn10-Y75K, X-Cpn10-Y75K, Ala-Cpn10-D94K Ala-
Cpn10-Y75GK, Ala-Cpn10-E18K,D101K and Ala-Cpn10-E34Q,Y75K show significant modulation



<223> where X is anyone of the following amino acids: Lys, Arg or His <400> 10 Ala Ala Gly Gin Ala
Phe Arg Xaa Phe Leu Pro 1510 Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr 202530 Leu Pro Glu Lys

Ser Gin Gly.¥%S,)gl5e1Gin 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly GWC@)HU@Q@J?OM}QM-VS Val Gly
Asp Lys Val Leu Leu Pro 6570 Val Val Leu Asp Asp Lys Asp Tyr Phe Leu 8590 Leu Gly Lys Tyr Val

Aspl00 <210> 11 <211> 312 <212> DNA <213> Artificial Sequence <220> <223> Native Cpn10
cDNA with an extra N-terminal Alanine codon (GCA) dad K7R substitution <400> 11 atggcagcag

acatiator oo A e bl kot B K
gggtggagag 196%aasEalnatydfseabsadingefaak gebicingcrigrangthyt2fagigraxamiOfapaytagttc
tagatgacaa goaHBHeieiRL I AAPR AINIBRCGHI FLRRRRINNY tf%%tf@%%@&@%offgj@%

%%igtggltagact
ga 312 <210> 12 <211> 312 <212> DNA <213> Artificial Sequence <220> <2 ptimised cDNA of

Ala-Con10-K 7 BAEHBY WheRdOLHE-Ge sisaailift tegecgettt cttecactet ttgaccgtgt attggttgaa 60

cgcagtgctg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggce 120
Example 7: Panel of Mutanis

In applying the above methods and tests, the inventors produced a number of Cpn10
polypeptides with various mutations to assess the importance of various amino acid residues {e.g.
such as charge and positioning in the Cpn10 molecule) in their ability to have an increased binding

10 to a PRR ligand, such as poly(i:C) and several classes of ODNs compared to such Cpn10
 molecules as X-Cpn10 and Ala-Cpn10.

The inventors have substituted at least one of amino acid residue in each of the N-terminus,
B-barrel, mobile loop, roof loop, C-terminus and connective loops of the Cpn10 molecule as shown
in the Table 1. The inventors have either replaced a neutral amino acid residue with a positively

15 charged residue, replaced a negatively charged amino acid residue with a neutral or positively
charged residue, positively charged residue with another positivély charged residue, inserted
positively charged residues, or deleted negatively charged residues.

Table 2: Panel of Cpn10 Mutations

20

Region of Residue number Amino acid Mutation(s)
Mutation {residues with
surface exposed
side-chains)
N-terminus 1 A K. RH
2 G K, R, H
3 Q K, R H
4 A K,R,H
5 F K, R H
8 R K, H
7 K R H
B-barrel 9 L K, R, H
{B-1) 12 F K,RH
13 D KR HGAWVLIP,




aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt ctaaaggtaa gggtggegag 180 attcaaccag ttagcgtgaa
agttggcgat aaagttcttc tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat
tcttggcaag 3PQ lacoiagast aa 312 <210> 13 <211> 102 <212> PRT <213z-pifigialsgeld> <223>
Human Cpn10 19. This construct Cpn10-R19K) <220> <221> <222> <223> His <400> 13 Ala Ala Gly
1 ,LeuVal 20 Leu Pro 40 Val Gly 50, Val Lys 65 Val Val 85 Leu Leu Leu Pro Glu 75 Asp Tyr Phe
Leu Phe 95 <210> 14 <211> 312 <212> DNA <213#6Artificial Sequence <220> <223> Native Cpnl10

cDNA with an extra {[N-termlnal Alanjne codon (GCA) and R19K substi&%&j&p@ 1 q’g@g@agllcag
gacaagcgtt tagaaagitt cttccactct ttgacecgagt-attggtigaa-660-PEHALU2009/060 :Am-ﬁj\{%%mgtg ctg
ctgaaactgt aaccaaafiga ggcattatgc 12@ aaagtattgc aagéaacagt agtcgctdtigdatcgggtt 180 attcapccag
ttagcgtgaa agttggagat aaagttcttc 24 )%aagtagttc tagatq_acaa ggattatttc ct@(t,t@,g@g 300 tacgtagaft ga
312 ttccagaaaa atcttaagga ctaaagg‘mmmmmgmmaag
<210> 15 <211> 31P <212> DNA <?18> Artificial Seqdence <220> K, R HGAVLLP,
‘ F.Y,W,C,M,S, TN Q
19 R K, H
20 S K,RH
Mobile loop 21 A K, R H
22 A K,RH
23 E KRHGAVLILP
F,Y,W,C,MSTNQ
24 T K, R H
25 Vv K,RH
26 T K, R, H
27 R K, H
28 G K, R H
29 G K,RH
30 | K, R, H
3 M K,R,H
32 L K,R, H
33 | P K R H
34 E K,R HGAV,LLP,
| F,Y,W,C,M,S,T,N,Q
35 K R, H
36 S K,RH
37 Q K,RH
38 G K,RH
Connective 38 K R, H
loop 1 (L-1) 40 V KRH
f-barrei 41 L K, R H
(B-2) 42 Q K,R,H
44 T K, R H
46 vV 1K R H




<223> Optimised cDNA of Ala-Cpn10-R19K (Gly , Arg and stop codons are optimised in the cDNA)
<400> 15 atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 aaaagtgctg ctgaaactgt
aaccaaaggtyggcatiatesticcagaaaa atctcaagge 120 aaagtattgc aagcaacagi agicgaiathadeicagatt
ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa agttggcgat aaagttcttc tcccagaata tggtggcacc 240
aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag 300 tacgtagact aa 312 <210> <211>
<212> <213> <220> <223> Human Con10 with residtfe Lysine (K) 27 changed to Arginine 27. This

construct contains an extra N-termirfal Alanine residug VéAIa CpnlO K27 Qk ??%P> <221>
MISC_FEATURE <2222(28).{28) <2335 where Xis-afyone-of the-folloyiig armino-acids—tys{His
<400> 16 Ala Ala GlyRodh1é¢p 15 Leus2al Glu Arg Serj 0 Leu Pro Glu LyKS&tho Val Gly Ser Gly Ser
50 Val Lys Val Gly Asp 65 Val Val Lg fsp Asp 85AspLeu Gly Lys Tyr Vgl100 <210> 17
PCT/AU2009/000444 7/139 <211> 312<212>DNA£213>Artificiat-Sefiuence <2205 <223 Native
Cpn10 cDNA with ah extra N-teLninabAlanine codon (GCA) and K27R sitbditition <400> 17
atggcagcag gacaagegtt tagaaagttt citgeactct ttgaccgagk 60 aggagtgcty gtgagactgt aacccgegga
ggcattatgc ttccagaaaa 120 aaagtattgc aagcaacagtagicgcigit ggatcgggtt ctaaaggaaa 180 attcaaccag
ttagcgtgaa agttggagat aaagttcttc tcc ‘é@aata 240 aaagtdgtic tagatgacaa g@ﬁlﬁ@e@@&t&a@)&g—
atggtgacat 300 tacgtagact ga 312 <2¥3> 18 G K,RH
58 E K,RHGAVLILP,
FY,W,C,M,S,T,N,Q
59 i K R,H
60 Q K. R H
61 P KR H
62 v KRH
8-barrel 83 S K,BH
(B-3) 65 K R, H
66 v K, R H
67 G K, R, H
68 D K.R H G A VLILP,
FYWCMSTNAQ
69 1K R, H
73 P KR H
Connective 74 E K,RHGAVLLP,
loop 2 (L-2) F.Y,W,C,M, S, T, N, Q
G
75 Y G,GK K,R H D EQ
76 G K,RHDENGQST
B-barrel 77 G K, R, H
{8-4) 78 T K R, H
79 K RH
Connective 81 \' KR H
loop 3 {L-3) 83 D K,R H G AV, LI P,

FYYW,CM,ST,NQ
84 D K,RHGAVLLP




<211> 312 <212> DNA <213> Artificial Sequence <220> <223> Optimised cDNA of Ala-Con10-K27R
(Gly, Arg and stop codons are optimised in the cDNA) <400> 18 atggcagcag gccaagcgtt tcgcaagttt
cttccactct ttgagcdighatggttgaa 60 cgcagtgcty ctgaaactgt aacccgeggt ggcaiiaiac iiceagaaaa atctcaagge
120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa
agttggcgat aaagttcttc tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat
tcttggcaag 300 tacgtagact aa 312 <210> 19 <211> 168<212> PRT <213> Atrtificial Sequence <220>

<223> Human Cpn10 with residue Lysine (K) 39 changed to Arginine (R) C%?.YTh:s construct con
an extra N-temminal Atanineresidue{Ata~-Conto-K39R}<220><221>-MISC_E : d

(40)-(40) <223> wherePbagreinyone of fise following am|rb acids: Lys, Ard ar_His <400> 19 Ala
Gin Ala Phe Arg Lys D% eu Pro Le Jé%he Asp Arg Val 651015 Leu Val Glu Ar %g{r la Alg GId
Val Thr Lys Gly Gly lle ﬁ\(?ljh Igb’\ﬁv a}a

35 4045 PCT/AU2009/000444 8/139 Gly | ys Gly Gly [Glu lle Gin Pro Val &, B560M/&, [e, Qed

ains

la Gly

et 202530 Leu Pro Glu Lys S¢r Gin Gly Xaa Val Leu

Thr

I'Val Ala

Pro

Glu Tyr Gly Gly Thr Lys 4580 Asp Tyr Phejlseu Phe Arg Asp qy,ge\sis,p lle 95 100 <210> 20
88 F K, R H
89 L K,RH
91 _ R K,H
92 D K,RH GAVLLP,

FY,WCMSTNQ

93 G K, R,H
94 D KR HGAVLIP,
FYWCMSTNQ,
96 L K, R,H
98 K R, H
100 v KB H
C-terminus 101 D KRHGAVLILP,

F.YW,CCM,S,T,N.Q

In addition to single substitution mutations, the inventors have produced Cpni0
polypeptides with any combination of two or more of the above mutations such as double mutants
(e.g. Ala-Cpnt0-F12K,D92K, Ala-Cpn10-E18K,D101K, Ala-Cpn10-E34Q,Y75K, Ala-Cpn10-
Q42K,D101K, Ala-Cpn10-T44K,D101K, Ala-Cpn10-S50K,D101K, Ala-Cpn10-Q60K,T78K, Ala-
Cpn10-E74K,Y75E, Ala-Cpn10-Y76GK, Ala-Cpni0-Y75G,G76K, Ala-Cpn10-Y75K,094K and Ala-
Cpn10-Y75K,D84N. Furthermore, the inventors have produced positive insertion (lengthening) and
negative deletion (removal) Cpn10 variants (e.g. MH-Cpn10, MR-Cpn10, MK-Cpn10, MKK-Cpn10,
MKKK-Cpn10, Ala-Cpn10-K21, Ala-Cpn10-KK21, Ala-Cpn10-K39, Ala-Cpn10-KK39, Ala-Cpn10-
K57, Ala-Cpn10-KK57, Ala-Cpn10-K76, Ala-Cpn10-KK76, Ala-Cpn10-K85, Ala-Cpn10-KK85, Ala-
Cpn10-K102, Ala-Cpn10-KK102, deltaD13, deltaE18, deltaE2d, deltaE34, deltak58, deliaEes,
deltak74, deltaD83, deltaD84, deltaD886, deltaD92, deltaD94 and deltaD101).

it is contemplated herein that any combination of the above mutations that results in the
creation of additional double mutants, triple mutants, and so on, are within the scope of the
invention.



<211> 312 <212> DNA <213> Artificial Sequence <220> <223> Native Cpn10 cDNA with an extra and
K39R substitution <400> 20 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt 60 aggagtgctg

120 cgtgtat%]zgpg/qg&%gccag 240 aaagtagtic 300 tacgtagact ga 312 <210>.21.5211> 312 <212>
DNA <213> Artificial Sequence <220> <223> Optimised cDNA of Ala-Cpn10-K39R (Gly, Arg and stop

codons are optimised in the cDNA) <400> 21 atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt
attggttgaa 60 cgcagtgctg ctgaaactgt aaccaaaggt ggcadfitge ttccagaaaa atctcaagge 120 cgtgtattge

aagcaacagt agigaeto &%f&gﬂgé%@g&g@ gi?ﬁgggﬁgaﬁé 180 attcaaccag ttagcgtgaa agttggcgat

aaagttcttc toccagaata tggiggcacc L0 attatttc ctatttcgtg atggtgacat tcttggcaag
300 tacgtagact@HapoiftalenpNep Chaige02 <212> PRT <213> Artificial Sequence <220> <223>

Human Cpn10 with pas | al THiS. ' n extra
sman Coni wih s riond i caanas i ) S aaeise

N-terminal Ala/%'gg rzjsﬁidéje é,'il [ . ..
PCT/A1J2009/81008 4672959 hapabakeh eamian drsspbalcin i Ao RN Aisasaisshe Maileanig 15
s 112-144) and known pKa values of ionisable amino acid side chains and the N- and C-termini of a
polypeptide. The pKa values utilised in Table 3 are N-terminus 8.0, C-terminus 3.1, Lys 10.0, Arg
12.0, His 6.5, Glu 4.4, Asp 4.4, Tyr 10.0 and Cys 8.5 (Stryer, L., 1988 “Biochemistry” textbook 3t
Edition, New York, W.H. Freeman, 1SBN 0716719207). Using the method described above the net
- charge of Cpn10 variants was calculated at pH 7.3 and pH7.4 (taken as physiological pH) as shown
e inTable 3.

Table 3: Calculated Net Charge values of Cpn10 Variants.

Cpnld Protein Net Charge | Net Charge
SEQID at pH7.3 atpH7.4

1 | X-Cpnl0 1.8 i.8
3 | Ala-Cpni0 1.8 1.8
6 | X-Cpnl0-K53E -0.2 0.2
8 | Ala-Cpnl0-K53M K55M -0.2 -0.2
10 | Ala-Cpnl(Q-K7R 1.8 1.8
i3 | Ala-CpnlG-RI9K 1.8 1.8
16 | Ala-Cpnl0-K27R 1.8 1.8
19 | Ala-Cpnl0-K39R 1.8 1.8
22 | Ala-CpnlQ-K55R 1.8 1.8
23 | Ala-Cpnl0-K69R 1.8 1.8
28 | Ala-CpnlQ-K§5R 1.8 1.8
31 | Ala-Cpnl{-K98R 1.8 1.8
34 | Ala-CpnlQ-AlK 2.8 2.8
37 [ Ala-Cpnl0-Q3K 2.8 2.8
40 | Ala-Cpnl0-Q3R 2.3 2.8
43 | Ala-CpnlQ-F5K 2.8 28
46§ Ala-Cpnl(Q-LOK 2.8 2.8
49 | Ala-CpnlQ-F12K 2.8 2.8
52 | Ala-Cpnl0-D13K 3.8 3.8
55 | Ala-CpnlQ-E18K 3.8 38
58 | Ala-Cpnl(Q-E18R 3.8 33
61 | Ala-Cpnl0-820K 2.8 2.8
64 | Ala-Cpnl0-A22K 2.8 2.3
67 | Ala-CpnlQ-T24K 2.8 2.8
70 | Ala-Cpnl0-G29K 2.8 2.8
73 | Ala-Cpnl0-M31K 2.3 2.8
76 | Ala-Cpnl0-E34K 3.8 3.8
79 | Ala-CpnlQ-Q37K 2.8 2.8
82 [ Ala-Cpnl0-V40K 2.8 2.3
85 | Ala-Cpnl0-I41K 2.8 2.8
88 | Ala-Cpnl0-Q42K 2.8 2.8
91 | Ala-CpnlQ-T44K 2.8 2.8
94 | Ala-Cpni0-S50K 28 2.8




Leu Val Glu Arg Ser 20 Leu Pro Glu Lys Ser 40 Val Gly Ser Gly Ser 50 Val Lys Val Gly Asp 65 Val Val
Leu Asp Asp 85 Leu Gly Lys Tyr Val <210> 23 <211> 312 <212> DNA <213> Atrtificial Sequence
<220> <2233 Nafiyg £2310 cDNA with an extra N-tetmtnal Alanine codon (GG ANFKazR
substitution <400> 23 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60
aggagtgctg ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt
agtcgctgtt ggatcgggtt ctaaaggacg cggtggagag 180 attéaccag ttagcgtgaa agttggagat aaagttcttc

tcccagaata tggaggcacc 240 &3a
tacgtagact ga 312 <210> 24149

Optimised optimised in the
aaagtagttc tagatgacaa gga

PCT/AU2009/000444 10/1

residue Lysine (K) 69 changetht

residue (Ala-Cpn10-K69R)

) tatent@ckstpacaa ggattatitc ctatiagaq atggigaca
L{}i Agmﬁ(kimﬁb DNA <213> Artifigi&l S
S : aagtattée 1
&%‘6 Ala-Cp , o catdd
R e g BHOYYe :
5Y 13 J.;@_(l;gm ,Qggy@> ATTITCIalr EYUETICE < 220>"<2255~
DAAgHEPERY. 69. This construct gentans an exira
<P ARTHHOMSC FEATURE 28 2.8
121 § Ala-Cpnl0-D6SK 3.8 3.8
124 | Ala-Cpnl0-P73K 2.8 2.8
127 | Ala-Cpnl0-E74K 3.8 38
130 | X-Cpnl0-Y75K 2.8 2.8
133 | Ala- Cpnl0-Y75H 2.0 1.9
136 | Ala- Cpnl0-Y75K 2.8 2.8
139 | Ala- Cpnl0-Y75R 2.8 2.8
142 | Ala- Cpnl0-G76K 28 2.8
145 § Ala- Cpnl0-G77E. 2.8 2.8
148 | Ala- Cpnl0-T78K 2.8 2.8
151 } Ala- Cpn10-VE1K 2.3 2.8
154 | Ala- Cpn10-D83K 3.8 38
157  Ala- Cpnl0-D84K 3.8 3.8
160 i Ala- Cpnl0-D86K 3.8 38
163 | Ala- Cpn10-D86R 38 3.8
166 | Ala- Cpni0-YE7K 28 2.8
169 | Ala- Cpnl0-F88K. 2.8 2.8
172 | Ala- Cpni0-L8IK 2.8 2.8
175 | Ala- Cpnl0-D92K 3.8 3.8
178 | Ala- Cpnl0-G93K 2.8 2.8
181 § Ala- Cpnl0-D94K 38 3.8
1834 | Ala- Cpnl0-DO4R 3.8 38
187 | Ala- CpnlQ-L96K 2.8 2.8
190 | Ala- Cpnl0-VI0OK 2.8 2.8
183 | Ala-Cpnl0-D101K 3.8 3.8
196 | Ala- Cpnl0-DI0OIR 38 3.8
199 | Ala- Cpni0-AE23 2.8 2.8
202 | Ala- Cpnl{-AE34 2.8 2.3
2035 | Ala- Cpnl0-AESS 238 2.8
208 | Ala- Conl0-AE74 2.8 2.8
211 | Ala- CpnlQ-AD84 28 2.8
214 | Ala- Cpnl0-F12K,D92K 4.8 48
217 | Ala-Cpnl0Q-E18K DI01K 5.8 5.8
220 | Ala-Cpnl0-E34Q,Y75K 3.8 3.8
223 | Ala-Cpnl(-Q42K D101K 4.8 4.8
226 | Ala-Cpnl0-T44K D10IK 4.8 4.8
229 1 Ala-Cpnl0-S50K,Di01K 4.8 4.8
232 | Ala-Cpnl0-Q60K,T78K 3.8 3.8
235 | Ala-CpnlO0-E74K.Y75E 2.8 2.8
238 | Ala- Cpnl0-Y75GK 28 2.8
241 | Ala- Cpnl0-Y75G,G76K 2.8 2.8
244 | Ala- Cpnl0-Y75K DMK 4.8 4.8
247 | Ala-Cpnl0-Y75K D94N 338 3.8
250 | Ala-Cpnl10-DI3N 2.8 2.8
253 | Ala-Cpnl(-E18A 2.8 2.8
256 | Ala-CpnlQ-E18M 2.8 2.8
259 | Ala-Cpnl0-E180Q 2.8 2.8
262 | Ala-Cpnl0-E18S 2.8 2.8
265 | Ala-Cpnl0-E23Q 2.8 2.8

tcttggaaag 300

guences<420> <223>
30 attcaaccag 240
gcaag

Human Cpn10 with
N-terminal Alanine



<222>(70)..(70) <223> where X is anyone of the following amino acids: Lys, Arg or His <400> 25 Ala
Ala Gly GIn Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val 151015 Leu Val Glu Arg Ser Ala Ala
Glu Thr Val Br,kys:lys$ly He Met 202530 Leu Pro Glu Lys Ser an Gly p¥s Mabsbhiain Ala Thr Val
Val Ala 35 4045 Val Gly Ser Gly Ser Lys Sly Lys Sly Gly Glu lle Gin Pro Val Ser 505560 Val Lys Val
Gly Asp Xaa Val Leu Leu Pro Glu Tyr Sly Sly Thr Lys 65 70 75 80 Val Val Leu Asp Asp Lys Asp Tyr

Phe Leu Phe Arg Asp Sly Asp lle 85 90 95 Leu Sly Lyd Tyr Val Asp100 <210> 26

<211> 312 <212>

| Sequence <220>

optimised in the

bagtgctg ctgaaactgt

gtt ggctcgggtt

gat 240 aaagtagttc
139 cgcgttcttc

DNA <213> Atrtificial Sequé¢niee @23 )Native Conll0 CDNAswith an anglgKG9R substitution
<400> 26 atggcagcag gacaddegiiiagreHadiit80 aggagtgety 120 aaagtattgc 188 aftcaaccag 240
aaagtagttc 300 tacgtagact %:77’% ﬁ%ﬁgﬁ@%'] 12312 <212> nrgé <213> Arg\glf‘l
<223> Optimised(Gly, Arg it-SBhERHSRL R e-cDNA-oFAla-Cpri-KEOR ¢ ¥
<400> 27 atggcagcag gccaggeythitacaattitceactct ttggeegtt gitgoitgaa 69 co
aaccaaaggt ggcattatgc ttcqagagaaatpicaagge 120 adagtafigc aaggaagagt agiGyc
ctaaaggtaa gggtggcgag 18028 C HAUROBDAIB0444 attcaaccaq ttagecgtgaa agttggg
attatttc 300 f acdrEr BBP&210> 28 <211> 1028&21P> PREA1
tagatgacaa 99 “Ala-Cpn]0-D94M 2.8 2.8
tcccagaata ctatttcgtg atggtgée Alaucf;nl TS - 2
301 | Ala-Cpnl0-D94S 2.8 2.8
304 | Ala-Cpnl0-DI10IN 2.8 2.8
307 | MH-Cpnl0 2.9 1.9
310 | MR-Cpnl0 2.8 2.8
313 | MK-Cpnl0 2.8 2.8
316 | MKK-Cpnl0 3.8 1.8
319 | MKKK-Cpn10 4.8 48
322 | Ala-Cpnl0-K21 2.8 2.8
325 | Ala-Cpnl0-KK21 3.8 3.8
328 | Ala-Cpni0-K39 _ 28 2.8
331 | Ala-Cpnl0-KK39 3.8 3.8
334 | Ala-Cpn10-K57 2.8 2.8
337 | Ala-Cpnl0-KK57 3.8 3.8
340 | Ala-Cpnl0-K76 2.8 2.8
343 | Ala-Cpnl0-K85 2.8 28
346 | Ala-Cpnl0-KK85 3.8 38
349 | Ala-Cpnl0-K102 2.8 2.8
352 | Ala-Cpnl0-KK102 3.8 3.8
355 | Covalent Cpni0 {(13.8+7)2.0 | (13.6<7) 1.9

Net Charge values were calculated at physiological pH {pH 7.3 to 7.4} using the Protein Calculafor V3.3 toof

{hitp:iwww.scripps.edu/~cdpuinamiprotcale. himi),

Example 8: Summary

5 The inventors have previously discovered that Cpn10 modulates several Pathogen

1o

Recognition Receptors {PRRs) and have recently shown its efficacy and safety in the treatment of
humman patients with heumatoid arthritis (Vanags et al. Lancet 2006; 368: 855-863) and psoriasis
(Williams et al. Arch. Dermatol. 2008; 144: 683-685) . The inventors now show that variants of
Cpn10 binds specifically to several nucleic acid-based PRR ligands.

The addition of extra positive charge, through adding positive or remaving negative residues
generates a Cpn10 molecule which binds significantly stronger {compared to Ala-Cpn10 and X-
Cpn10} to nucleic acid-based PRR ligands. Extra positive charge could be added by (1} substituting
an existing surface/solution exposed neutral or negative residue for a positive residue, (2)
substituting an existing surface/solution exposed negative residue for a neutral residue, {3)
introducing an additional surface/solution exposed positive residues (eg lengthen a loop structure
or the N-terminus and C-terminus) or (4) deleting an existing surface/solution exposed negative



tggtggcacc tcttggcaag <213> Artificial Sequence <220> <223> Human Cpnio with residue (R) 85.
This construct contains (Ala-Cpn10-K85R) <220> <221> MISC_FEATURE <222>(86)..(86) <223>

where X is 39635 kg following amino His <400> 28 Ala Ala Gly Gin Ala-PRgai8ehedkgu Val Glu
Arg Her Ala Ala 20 25 Leu Pro Glu Lys Her GIn 40 45 Val Gly Her Gly Ser LysGly Gly Glu 50 Leu Gly

Lys Tyr Val1l00 <210> 29 <211> 312 <212> DNA <213> Artificial Sequence <220> <223> Native
Cpn10 cDNA with an extra N-terminal Alanine codon f8CA) and K85R substitution <400> 29

atggcagcag ga@@ggqygtg}gﬁ%ﬁiﬂ&%‘if}@@ﬁﬁ%&@%@@q@{e%%gggﬁg é?ei%ﬁ%%% %gg%ggggﬁgé%u

aaccaaagga ggcattatgc ttccagaaaa atCtcaagga aaagtattgc aagcaaca

ctaaaggaaa ggyihduudecingonatiplsresiiyeelicens so AintGoatial RGN EIEKGATH K FHMERGEacC 240
aaagtagtic taggeacoguidattaiiic Satka d8g0RIDUIRCAGEGHITBRAIAR Yo5 010926602 FhscTaaRy <211>

<212 <213 w22 S BNA ftenl Secuence ECTIALIZ00I00 S 127150 <022
s individual mutations.
The effect of substituting pre-existing neutral and negative residues with either Lysine (K) or
Arginine (R) residues was examined. All of the positive substitutions studied (A1K, Q3K, Q3R, F5K,
D13K, E18K, E18R, S20K, A22K, T24K, G29K, M31K, E34K, Q37K, V40K, L41K, Q42K, T44K,
S50K, S50R, 852K, Gb4K, GBEK, E58K, Q60K, PE1K, VE6K, DBBK, P73K, E74K, Y75K, Y75H,
10 Y75R, G76K, G77K, T78K, V81K, D83K, D84L, D86K, D86R, Y87K, F88K, L89K, D92K, GO3K,
D94K, D4R, LI6K, V100K, D101K and D101R; SEQ ID Nos: 34-45 and 52-198) had significantly
improved affinities for poly(:C), E.coli K12 ssRNA and several CpG-ODN classess-A\B\C
compared to Ala-Cpn10 (Figures 4 to 9).
The effect of substituting pre-existing negative residues (ie E and D) with neutral residues
s (egN, QG AV, LLP FYWCMS, T, H)was also examined. Again, all of the negative to
neutral substitutions studied (D13N, E18A, E18M, E18Q, E188, E23Q, E34Q, E58Q, D68N, E74Q,
D83N, DB4N, D86N, D92N, D94A, DI4M, D4N, D94S and D101N; SEQ ID Nos: 250-306) had
significantly improved affinities for poly(1:C), E.coli K12 ssRNA and several CpG-ODN classess-
AB\C compared to Ala-Cpn10 (Figures 4 to ).
20 To examine whether the addition of multiple positive charges would provide tigher binding,
several variants were prepared (ieg E18K/D101K, Q42K/D101K, T44K/D101K and S50K/D101K;
SEQ 1D Nos: 217-231). As expected, high 'aﬁlntéy binding was observed to alf nucleic acid-based
PRR ligands (Figures 4 to 9). As outlined above positive charge can be added to Cpn10 by
replacement of existing neutral or negative residues with positive residues (K,R,H) and negative
25 residues with neutral residues. Another way to add positive charge is 1o insert positive residue
(K,R,H) at positions in Cpn10 that would tolerate such structural changes. Each Cpn10 subunit is
formed from 101 amino acid which folds into a discontinuous B-barrel structure connected by 3
small loops and 2 larger f-hairpin turn loops (Figure 1). The B-barrel structure provides all of the
subunit-subunit interactions and the Cpn10 heptamer's stability. Lengthening segments of the B-
30 barrel would probably lead to structural instability. In comparison lengthening the N-terminus, C-
terminus or several connective loops would prdbably tolerate such structural changes better. in
agreement with this prediction, several Cpn10 homologous have naturally extended segments
(Figure 2). For example, Bacteriophage T4 Cpn1Q (Gp31) has a significantly tengthened mobile
loop and L-3 loop. Mosquito, Fly and Mycobacterial Cpn10 have lengthened roof loops while



-

atggcagcag gccaagcgtt 60 cgcagtgcetg ctgaaactgt aaccaaaggt 120 aaagtattgc aagcaacagt agtcgetgtt
180 attcaaccag ttagcgtgaa agttggcgat 240 aaagtagttc tagatgaccg cgattatttc 300 tacgtagact aa 312
ggcattatge Heepgaaea Alficaagge ggctegggtt ctaaaggtaa gggtggcgag aaggiiclic learanaaia tggtggeace
ctatttcgtg atggtgacat tcttggcaag <210> 31 <211> 102 <212> PRT <213> Artificial Sequence <220>
<223> Human Con10 with residue (R) 98. This construct contains (Ala-Cpn10-K98R) <220> <221>
MISC_FEATURE <222>(99)..(99) <223> where X is d#yone of the following amino acids: Lys, Arg or

His <400> 31 | : .Leu Val Glu Arg Ser Ala Ala Glu Thr
Val 20 25 Leu%@g%%%’sﬁ %%@5@%@5‘5‘“\%@%%@ @"é%‘r’%e’ﬁf' *éersl_‘f/%r%%‘/%%“l’ﬁ%/ f@ﬁ/’%@%Glu
lle Gin Pro Vall&ig & soBeaearmestivnyoeny ferr Lyis2/aBLyshielconansipetjeonalhediteminmand 580
6570Phe Lev RhwmitdaisovnAcpAe Yal Val Leu Asp Asp Lys Asp Tyr 95 8590 Leu Gly Xaa Tyr Val
Aspl00 <210> 32 <211> 312 <212> DNA <213> Artificial Sequence <220> <223> Native Cpn10
cDNA with an and K98R substitution <400> 32 atggcagcag gacaagcgtt tagaaagttt 60 aggagtgCtg
ctgaaactgtsaaccaaagga 120 aaagtattgc aagcaacagt agtcgctgtt 180 attcaaccag ttagcgtgaa agttggagat
240

Table 4. Positive insertion (lengthening) Cpn10 variants

SEQID # Mutant Site of Lengthening
307 MH-Cpni0 N-terminus
310 MR-Cpn1d N-terminus
313 MK-Cpn10 N-terminus
316 MKK-Cpn10 N-terminus
319 MKKK-Cpni0 N-terminus
322 Ala-Cpni0-K21 k mobile loop
325 Ala-Cpn10-KK21 mobile loop
328 Ala-Cpn10-K39 1.1 connection loop
331 Ala-Cpn10-KK38 L1 connection loop
334 Ala-Cpn10-K57 roof loop
337 Ala-Cpn10-KK57 1oof loop
340 Ala-Cpn10-K76 L2 connection loop
343 Ala-Cpn10-K85 L3 connection loop
346 Ala-Cpn10-KK85 - L3 connection loop
349 Ala-Cpnt10-K102 C-terminus
352 Ala-Cpn10-KK102 C-terminus

All of the positive insertion {lengthening) Cpn10 variants studied had significantly improved
affinities for poly(1:C) and several CpG-ODN classess-A\B\C compared to Ala-Cpni0 (Figures 4 to
15 9; SEQ ID Nos: 307-354).
All Cpn10 variants with a single positive addition interact with E.coli K12 ssRNA and display
higher affinities compared to Aia~Cpn1G. Similarly, Cpn10 variants with multiple positive additions



PCT/AU2009/000444 <210> 33 <211> 312 <212> DNA <213> Artificial Sequence <220> <223>
Optimised cDNA Ala-Cpn10-K98R (Gly, Arg and stop codons are optimised in the cDNA) <400> 33

atggcagcag,gacaageaiidegcaagttt cticcactct ttigaccgtgt attggttgaa 60 cgcagigetd fpaaaaot
aaccaaaggt ggcattatgc ttccagaaaa atctcaaggce 120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt

ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa agttggcgat aaagttcttc tcccagaata tggtggcacc 240
aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacatdttggccge 300 tacgtagact aa 312 34 102 PRT

he arg Lys Pl £ R P AR AR B MR EAT s cy re
Met 2530 Lys S8 Gikka%y &%W&QL@@%WGAHW%KW%@% ABITyeBet alijstGlyr IF60GKIGly Gin

lle Gin Pro Va 6Q Ak I r Y/ n Asp
Aip Il_r;/s Asp T bgr?ﬁeELegﬁggg@Ar%mglt%? é%m'@'?@ eaglgﬂﬁ\;g ngotyéazslogy%%ﬁz@%igzﬂ

<212> DNA <2 PIVEROLPS ]I, BRd m’tyﬁi@dﬂfﬁtl %EﬁE@SE@WA*WRH%‘FP@dFﬁ Regeiviinal
Alanine codonr¢&iiay compiekidy sabsisuticed b0 @inetggcopaathoasiogsicdibiasanadlieidasastct

ttgaccgagt attggiioga, 6o fiefd J’%H\%Q(%/O%%é&[h ﬂ./il,?@g, L-3, mobile loop and roof foop). Removal of
negative residues at positions 23, 34, 58, 74 and 84 (SEQ 1D Nos: 199-213) demonstrates that
these Cpn10 variants have increased affinity for nucleic acid based PRR ligands. Negative residues
DE8, D84 and D101 could also be deleted without compromising the structural integrity of Cpn10
o and that these variants are envisaged to also be high affinity binders.

In order to establish whether high affinity binding of PRR ligands could be correlated with
increased immunomodulatory activity, several cell based assays were developed to assess the
abilities of various Cpn10 mutants to sequestor proinflammatory nucleic acids and thereby reduced
the level of PRR signaling. Firstly, high affinity binders compared to Ala-Cpn10 were incubated with

15 CpG-ODN class B and the unbound PRR ligand was used {o stimulate NFkB in mouse
macrophages (RAW264 cells). Figure 8 shows a tight correlation between high affinity binders and
reduced NFKB levels compared to Ala-Cpni10. Likewise, mutants with compromised affinities for

- PRR ligands, such as X-Cpni0-K53E and Ala-Cpn10-K53M,K55M, had an increased level of NFkB
activation compared to Ala-Cpn10. In order to tast the biological activities of high affinity binders on

20 cells, Cpni0 variants were next assessed for their abilities to reduce proinflammatory NFxB
activation (from HEK cells expressing TLR3) when stimulated with poly{l:C). In this system the high
affinity binders (eg Ala-Cpn10-D101K) generally showed significantly improved abifity to inhibit
NFkB activation compared to Ala-Cpn10 (Figures 7 + 9). Replacement of a positively chafged
residue with another positively charged residue {(eg K7R, R19K, K27R, K398, K55R, K69R, K85R

25 and K98R; SEQ ID Nos: 10-33) has no significant effect on the ability of such Cpn10 variants to
bind pro-inflammatory nucleic acids compared to Ala-Cpn10 (Figure. 8).

Itis demonstrated herein that the isolated Cpn10 polypeptides with the mutations described
above and throughout the specification possess an increased affinity for nucleic acid-based PRR
ligands, in particular the TLR-3 agonist poly(i:C), TLR7 and TLR8 agonist E.coli ssRNA and TLR9

30 agonists unmethylated CpG-oligonucleotides (ODNs) (ODN-2216 class A, QDN-2006 class B and
ODN-M362 class C). t is also demonstrated herein that these Cpn10 polypeptides inhibit poly(1:C)
and CpG induced NFKB activation

Conclusions



-

aggagtgctg ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt
agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc

tcccagaata (ggaRegses A0 aaagtagttc tagatgacaa ggattattic ctatttagag aiggiaacahisiigngaag 300
tacgtagact ga 312 <210> 36 <211> 312 <212> DNA <213> Artificial Sequence <220> <223>

Optimised cDNA Ala-Cpn10-Al1K (Gly, Arg and stop codons are optimised in the cDNA) <400> 36
atggcaaaag gccaagcgtt tcgcaagttt cticcactct ttgaccgth® attggttgaa 60 cgcagtgctg ctgaaactgt

aaccaaaggt ggcattatgc ticcagaaaa atctcaa 2 t Aglcecty : tt
ctaaaggtaa gggtgg 8%%%83%@8%” trt%%%%tgg%%?ﬁgﬁéé@%%%%@:ﬁgéccagaat. %%%%90%%0 240
aaagtagttc tagetgasmbalfipiyténttouctsinatitdhased igaeta etitfisacey Yo menenpiag fxtageinm podvety> 37

<211> 102 <2dor kiRl qefehins fedHis SRR SRRy Saastiuid IRAROP LN {sidbgesminal
residue Glutarérl\riérfg 9)% cﬁ%‘ggd tg Ly@}ne,K . This corig%{u_ct also c%nta,ins a% extra,N-terg‘uinaﬂ Alanine
(A) residue (AELEHPLOMSNS)<chArSd sesidua &5 by SEIRHILIRGE neySIEs e 105 pa3tVAeri8sd anyone
of the follQwing@HnEaaARifFieLEsn reneiEddis. +408%BTloA ket dBlyrXaevédeRtfiedAhgt A BinéOk eu Pro
Leu Phe Asp Arg, Val 151015 Leu Val Glu, Ar r Ala,Ala Glu Thr . . t 202530
Leu Pro Glu L@ggge? éﬁﬂa% %é’ﬁ‘@@‘ﬁg‘%ﬂ?‘{fﬁr{% %T%l@g@l@% @i&{%@ggﬁyéé%r Lys Gly
Lys Gly Gly GODNeclzise5-d\B\E SerSaB56@ ssRNA compared to Ala-Cpn10 (Figures 4 to 7) which can be

atiributed to increasing the net positive charge of the Cpni0 molecule through amino acid

substitutions, deletions, andfor insertions.

0 Furthermore, the inventors have found that high affinity binding to nucleic acid-based
ligands of PRRs can be achieved by introducing positive charge at several locations within the
Cpn10 molecule. The increased affinity of the polypeptides of the invention to a nucleic acid-based

PRR ligand is indicative of increased immunomodulatory activity.



Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys 65 70 75 80 Val Val Leu Asp Asp
Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp lle 8590 95 Leu Gly Lys Tyr Val Asp100
PCT/A1J2009/000444 15/139 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223> Native
cDNA withtan Q2% muitstitutienardQ0> BBctpertagcas gaaagroy tGeagd affitgictdoctg aatietgt 120
aaagtattgocsaagotiacagt<bdt iitcaactagattaigodigash 2 abaiagtietatatgacaa 300 tacgtagact ga 312
<210> 39 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223> Optimised cDNA
Ala-Cpn1®Q3K TBy,palygeptidesidp daidoris avbengtinised prathen ciabbihildo OreSDtatgfgagag
gcaaagcgttnteytziag ttiectigoalitet tfgategigtatydityas G iogeagyttd ttgadsctybaacesastygt ggcattatgce
ttccagaaaafatcicdidigcReZ26raajiaRig Nacigotireagtingtcpotgit dgiegoirirdtgdaggiadgiategcgag 180
attcaaccadritaiigtgaceniytt Ricg atediaditepertdestaorggtiRic ol 40 Caaag taggtio tagatyacaa
ggattatttc (taftrotg atgytgachttettigyRadd Blendy ¢tagdiitad B2 MRDAan 1EX)1> 102 <212> PRT
<213> Artificial Sequence <220> <223> Human Cpnl10 with the N-terminal residue Glutamine Q3
changed t8.Arginline RE/pEbiiseconstioct albereonsaia d lan iexsedbidrommhbAlanmec(Aitiogidue
(Ala-Cpnle-@3Rpra100H-80, AlRAIALBE &rg-Rfa Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val 51015
Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 2530 Ser GIn Gly Lys Val Leu GIn Ala Thr Val Val Ala
35 45 Ser4ly Seheysr@beitige GlaGpr@lafiida®ia Plo ¥aViBeein said polypeplide possesses a

greater net positive charge compared to the Ala-chaperonin 10 polypeptide.

5. The polypeptide of claim 4, wherein said polypeplide possesses at least one
mutation of Ala-chaperonin 10 molecule wherein said mutation is an amino acid substitution,
addition or deletion.

6. The polypeptide of claim 5, wherein said mutation is the replacement of one or more
amino acid residues with one or more positively charged residues or neutral residues.

7. The polypeptide of claim 5, wherein said mutation is the replacement of one or more
amino acid residues with one or more neutral residues.

8, The polypeptide of claim 6, wherein said positively charged residue is selected from
the group comprising an arginine (R), lysine (K) and histidine (H).

9. The polypeptide of claim 7, wherein said neutral residue is selected from the group
comprising asparagine (N), glutamine (Q), serine (8), threcnine (T), glycine (G), alanine (A},
valine (V), leucine (L), isoleucine (I}, proline (P), phenylalanine (F}, tyrosine (Y}, tryptophan
(W), cysteine (C), methionine (M) and histidine (H).

10. The polypeptide of any one of claims € to 9, wherein said mutation is a mutation in
either the mobile loop, or the roof loop, or at a position wherein a residue has an exposed
free side chain either within the inner surface or the outer surface of the chaperonin 10
molecule, or a combination thereof.

11. The polypeptide of any one of ¢claims & to 10, wherein said polypeptide comprises a
mutation at an amino acid position selected from the group consisting of position 1-7, 9, 12-
14, 16, 18-42, 44, 46, 50, 52-63, 65-69, 73-79, 81, 83-80, 91 to 94, and 96, 98, 100, 101 of
said wild-type chaperonin 10 molecule or a combination thereof.

12. The polypeptide of any cne of claims 1 to 11, wherein said polypeptide comprises a
mutation selected from the group consisting of A1(K, R or H), G2(K, R or H}, Q3(K, R or H),
A4(K, R or H), F&(K, R or H), R6(K or H), K7(R or H), L9(K, R or H), F12(K, R or H), D13{K,
R,HNQGAVLLELPFY W CMSorT), R14 (K or H), L168(K, R or H), E18(K, R,
H,N,Q, G AV, L



5560 Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly 7075 PCT/A U2009/000444 16/139 Val Val
Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Ty Asp lle 859095 Leu Gly Lys Tyr Val Asp100
<210> 41 <211> 312 <212> DNA <213> Artificial Sequence <220> <223> Native cDNA -
Ala-Cpnl(PQRBR HO@> K] SUgITRECARYUACELISZIHAGaaag it Altgrasiairttgaecgagt attggtigaa 60
aggagtgctgzigaaaatyhaarcaaagya gg@tRatycweccagagaaratiitaaggR 2 Hpaayatigtaagcaacagt
agtcgctgtt TG gy gttt R BaaHygEgga dagrl8) ataxactag HiageotgaR agitpdagakaragticttc
tcccagaata jogsmgcacer 240rEsagtagbicHp g Ecsa gositattis, clatttagagragotgacat tettghanag 300
tacgtagactrgek3®R a2 H)>HAB (K2R 1or B 2282K2 R DNA) <RI K Artificit) SexjkeRee KR2A0M 2R3>
Optimisedae DIYA A a< CRck 046 3R 2K 0A>04 2 ptTguEg cagrgdige gttt Regeaggiboftccaatet-jgaccgtgt
attggttgaa 2 ¢gcagtatigsy Ramciyt GatsaRagdt g it gcHicCagaadaatdic 856G ¢t F2€r abagtattge
aagcaacagibatcaci it quiG gyt cladagdiad.oyghdegaed 8)) sitiaasrag-}ageoigar agtiggcgat
aaagttcttc redgdgrataHy grgeea e @44) asetjraqitonta)atgatR g pttasie cRatttedjigCaiggtgacat tettggcaag
300 tacgtagpeesd3SR2 H, 42106, A, V, L, |, P, F, Y, W, C, M, S or T), KB9(R or H), P73(K, R or H),

E74(K,R, H, N, Q, G, A, V,L,LP,F,Y,W,C, M, SorT), Y75(GK, K, R, H, E), G76(K, R or

H), G7T7(K, R or H), T78(K, Ror H), K79(R or H), V81(K, R or H), D83(K, R, H,N, Q, G, A, V,

LLP,E,YW CMSorT),DB4AK, R H,N,Q, G AV LLP,FY W, C M SorT),

K&5(K, RorH), DBB(IK, R, H, N, Q, G, A, V,,LLP,F, Y, W, C M SorT), YB7(K, R or H),

F88(K, R or H}, L83(K, R or H), R94(K or H), PO2(K, R, H, N, Q, G, A, V. L, 1,P,F, Y, W, C,

M, SorT), GO3(K,.RorH), D94(K, R, H, N, Q, G, A V,LLLP, F Y, W, C M SorT),

LO6(K, R or H), K98(R or H), V100(K, Ror H), D101 K, R, H. N, Q, G, A, V, L, I, P, F, Y, W,

C, M, S or T), MH-chaperonin 10, MR-chaperonin 10, MK-chaperonin 10, MKK-chaperonin

10, MKKK-chaperonin 10, Ala- chaperonin 10-K21, Ala-chaperonin 10-KK21, Ala-chaperonin

10-K39, Ala- chaperonin 10-KK39, Ala-chaperonin 10-K57, Ala-chaperonin 10-KK57, Ala-

chaperonin 10-K76, Ala-chaperanin 10-KK78, Ala-chaperonin 10-K85, Ala- chaperonin 10-

KK85, Ala-chaperonin 10-K102, Ala-chaperonin 10-KK102, deltaD13, deltaE18, deltaE23,

deltaE34, deltaE58, deltaE68, delak74, deliaD83, deltaD84, deltaD86, deltaD92, deltaDo4

and dettaD101 or a combination thereof.

13. The polypeptide of any one of claims 1 1o 12, wherein said polypeptide
comprises a combination of two or more said mutations.

14. The polypeptide of claim 13, wherein said polypeptide comprises
mutations selected from the group consisting of F12K,D92K; E18K.D101K; E34Q,Y75K;
Q42K,D101K; T44K D101K; S50K,D101K; QB0K,T78K; E74K,Y75E; Y75GK; Y75G,G76K;
Y75K, 094K and Y75K,D94N.

15. The polypeptide of any one of claims 1 to 14, wherein said polypeptide
lacks, or substantially lacks, the N-terminus, the mobile loop, the hairpin roof loop or a
combination thereof.

16.  The polypeptide of any of claims 1 o 15, wherein said polypeptide
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs 34,
37, 40, 43, 46, 48, 52, 55, 58, 61, 64, 67, 70, 73, 76, 79, 82, 85, 88, 91, 94, 97, 100, 103,
106, 109, 112, 115, 118, 121, 124, 127, 130, 133, 136, 139, 142, 145, 148, 151, 154, 157,
160, 163, 166, 169, 172, 175, 178, 181, 184, 187, 190, 193, 196, 199, 202, 205, 208, 211,
217, 220, 223, 226, 229, 232, 235, 238, 241, 244, 247, 250, 253, 256, 259, 262, 271, 274,
277, 280, 283, 286, 289, 292, 295, 298, 301, 304, 307, 310, 313, 316, 319, 322, 325, 328,
331, 334, 337, 340, 343, 346, 349, 352 or 355.



43 <211>102 <212>PRT <213> Artificial Segéjence <220> <223> Human Cpnl0 with residue
Phenylalanine (F) 5 changed to Lysine (K)5. This construct contains an extra N-terminal
Alanineresidue (Ala-Con10-F5K) <220> <221> MISC_FEATURE <222>(6)..(6) <223> where X is
anyone of the following amino acids: Lys, Arg or His <400> 43 Ala Ala Gly GIn Ala Xaa Arg Lys Phe
Leu Pro Leu. Pihe Aslypirgidéabll 500 15ePE THAIR00300044dere 1881 Avg\Bepida ld@haThr Val Thr
2530 Lys Sedp@ionBlyoLys Val Leu Gin 45 Gly Set Lys Gly Lys Gly Gly Glu 55 Gly Asp Lys Val Lau Leu
Pro Glu 7075 Asp Asp Lys Asp Tyr Phe Leu Phe 9095 Tyr Val Asp100

18. An isolated nucleic acid encoding a polypeptide according to any one of claims 1 to 17.

19. An expression construct comprising a nucleic acid according to claim 18, wherein said
construct is operably-linked to one or more regulatory sequences.

20. A host cell expressing a polypeptide according to any one of claims 1 to 17, or
comprising a nucleic acid according to claim 18 or an expression construct according to
claim 19.

21. An antibody that selectively binds to a polypeptide according to any one of claims 1 to
17.

22. A pharmaceutical composition comprising a polypeptide according to any one of claims 1
to 17 either alone or in combination with at least one nucleic acid based pattern recognition
receptor ligand, a nucleic acid according to claim 18, an expression construct according to
claim 19 or an antibody according to claim 21 or any combination thereof.

23. Use of an effective amount of a polypeptide according to any one of claims 1 to 17 either
alone or in combination with at ieast one nucleic acid based pattern recognition receptor
ligand, or a nucleic acid according to claim 18 or any combination thereof in the manufacture
of a medicament for moduiating

immune response in the subject, wherein said immune response is modulated via regulation
of pattern recognition receptor signaliing.

24. tUse of an effective amount of a polypeptide according to any one of claims 1 to 17
either alone or in combination with at least one nucleic acid based pattern recognition
receptor ligand, or a nucleic acid according to claim 18 or any combination thereof in the
manufacture of a medicament for treating or preventing a disease, disorder or condition in a
subject,

wherein said disease, disorder or condition is selected from: acute or chronic inflammatory
diseases such as, insulin dependent diabetes mellitus, systemic lupus erythematosus,
Sjogren's disease, Graves disease, multiple sclerosis, rheumatoid arthritis, chronic fatigue
syndrome, Alzheimer's disease, asthma, allergy, GVHD1 atherosclerosis, inflammatory pain,
psoriasis, HIV, Chronic immune activation, chronic myositis, scleroderma; or cancers such
as, non-small cell lung carcinoma, renal celi carcinoma, melanoma, non-Hodgkin's
lymphoma, colorectal cancer, basal cell carcinoma; or an infectious disease that may be the
result of a bacterial, viral or fungal infection.

25. Use of an effective amount of a polypeptide according fo any one of claims 1to 17 ora
nucleic acid according to claim 18 or any combination thereof in the manufacture of a
medicament for modulating pattern recognition receptor signalling in a subject, or in at least
one cell, tissue or organ thereof.



<210> <211> <212> Artificial <213>Sequence <2420> <223> Native Cpn10 cDNA with an extra
N-terminal Alanine codon (GCA) and F5K substitution <400> 44 atggcagcag gacaagcgaa aagaaagttt
cttccactct ttgaccgagt 60 aggagtgctg ctgaaactgt aaccaaagga ggcattatgc 120 aaagtattgc aagcaacagt
agtcgctgtt ggatcgggtt 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc 240 aaagtagttc tagatgacaa
ggattatttc 28attegefpefiadgtagrontel 3RIkepise 45cepding 9Bk one sf RIS 133 /A¢tificial
Sequencengigip>ecid 28 sapingnisctadDNA Al peADbisKospirTRdn iseemNAFiE0 o> 215
atggcagcavegceamytgder acorhdgitoctitcaced@igtagitiiey capamiont fhcEfadeft giiektatge 120
aaagtattgéraagraechiptastiue sbiggc @i (redisnatehdeewr AR GARIMGttggcgat aaagttcttc 240
aaagtagttc tagatgacaa ggattatttc ctatttcgtg 300 tacgtagact aa 312 <210> <211> <212> <213> <220>
46 102 PRT. Aifiefarssisgtiricampat i e Poborptide aacesiirgdagmnaeng gh S phito! With #esidue
Leucine (INu9ieihasifedaeridiinte (K3io Thisrcanstratisiieind e ite-Baniraturmsiha residue
(Ala-Cpn10ed8ripentiosirtiting MeSTotEivnIREoL 5678 R{ P0F LoD AR XL IARSFe of the
following anfisetirdtsr BY'sapirgnercelisticaros ama14NA18%61y GIn Ala Phe Arg Lys Phe Xaa Pro Leu the
Asp Arg Val '
bAr 28. The use of claim 26 or 27, wherein said immunomodulator is a pro-inflammatory cytokine

or chemokine or an anti-inflammatory cytokine or chemokine, wherein said cytokine or

chemokine is selected from TNF-a, IL-1a/B, IL-6, IL-10, IL-12, 1L-17, IL-18, IL-23, RANTES,

TGF-B or a type | interferon which may be I[FN-a, IFN-B or IFN-y. '

29, An in vitro method of identifying a compound that binds fo a polypeptide according to any
one of claims 1 to 17, the method comprising the steps of.

(a) contacting a candidate compound with said polypeptide; and

(b) assaying for the formation of a complex between the candidate compound and said
polypeptide.

30. The method of claim 29, wherein said assay is selected from the group comprising
competitive binding assay, gel filtration chromatography, a two-hybrid assay, an
electrophoretic mobility shift {gel-shift) assay and a plate capture assay.

31. An in vitro method of screening for a compound that modulates the activity of a
polypeptide according to any one of claims 1 to 17, the method comprising the steps of:

(a) contacting said polypeptide with a candidate compound under conditions suitable to
enable interaction of said candidate compound to said polypeptide; and

{b) assaying for activity of said polypeptide.

32. An in vitro method of screening for a pattern recognition receptor ligand, the method
comprising the steps of:

(a) contacting a polypeptide according to any one of claims 1 to 17 with a candidate pattern
recognition receptor ligand compound under conditions suitable to enable interaction of said
candidate compound to said polypeptide; and

(b) assaying for increased affinity of said compound with said polypeptide compared to wild
type chaperonin 10; and/or

(c) assaying for decreased or increased pattern recognition receptor activation in the
presence of the candidate patiern recognition recepfor ligand compound and said
polypeptide.



151015 Leu Val Glu Arg Ser Ala Ala Glu Thr Val 5n Lys Gly Gly lle Met 202530 Leu Pro Glu Lys Ser

. GIn Gly Lys Val Leu Gin Ala Thr Val Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle
GIn Pro Val Ser 505560 Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys 65 70 75 80
Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp lle 85 90 95 Leu Gly Lys Tyr Val
Aspl00 <210> 47 <211> 312 <212> DNA <213> Artificial Sequence <220> <223> Native Cpn10
cDNA witt3anfektratqe rmanahil demivadico durm@Cue). andie9ie sulisrioinn «f406>palyrerigisagcag
gacaagcgtcagdiaaiptemasctatttlittgacioglgt attggttgaa 60 aggagtgctg ctgaaactgt aaccaaagga
ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa
gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc 240 aaagtagttc
tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag 300 tacgtagact ga 312 <210> 48 <211> 312
<212> DNA <213> Artificial Sequence <220> <223> Optimised cDNA Ala-Cpn10-L9K (Gly, Arg and
stop codons are optimised in the cDNA) <400> 48 atggcagcag gccaagcgtt tcgcaagttt aaaccactct
ttgaccgtgt attggttgaa 60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc 120
aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa
agttggcgat aaagttcttc tcccagaata tggtggcacc 240 PCT/A1J2009/000444 19/139 aaagtagttc tagatgacaa
ggattatttc ctatttcgtg atggtgacat tcttggcaag 300 tacgtagact aa 312 <210> 49 <211> 102



<212> PRT <213> Artificial Sequence <220> <223> Human Con10 with residue Phenylalanine (F) 12
changed to Lysine (K) 9. This construct contains an extra N-terminal Alanine resid

(Ala-Con10-F12K) <220> <221> MISC_FEATURE <222>(13)..(13) <223> where )L(Jl?g.::'{;11/r116§/[(%%%0(‘c’;{‘ot%oe'd44
following amino acids: Lys, Arg or His <400> 49 Ala Ala Gly 1 Leu Val Glu 20 Leu Pro Glu 40 Val Gly
Ser 50 Val Lys Val 65 Val Val lieu 85 Leu Gly Ly$/T3# Val Asp100 <210> 50 <211> 312 <212> DNA
<213> Artificial Sequence <220> <223> Natree@poilfrofNA with an extra N-terminal Alanine codon
(GCA) and Fi2Ksubsstimitionmk4d0> 50 atggcagcag gacaagcgtt tagaaagttt cttccactca aggaccgagt
attggttgaa 60399993%:&9 fcitgja%%g&q)t gggcg}@g%%rgangggtgc ttccagaaaa atctcaagga 120 aaagtattgc
aagcaacagt agtegctoft agalegggtt ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat
aaagttcttc tccoapaatatggaggcacc 240 aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat
tcttggaaag 360 térgtageetda IEZsP@TAB2009/000444 20/139 <400> 51 atggcagcag gccaagegtt
tcgcaagtit cticcactca aggaccgtgt attggtigaa 60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc
ttccagaaaa atctcaagges120 aaagtattgc aagcaacagt agtcgcetgtt ggctcgggtt ctaaaggtaa gggtggcgag 180
attcaaccag ttagcptgaeragttggcgat aaagttcttc tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa

ggattatttc ctatt#édty atgyigaetr tchegensg 300 tacgtagact aa 312 <210> 52 <211> 102 <212> PRT
<213> Artificié} 3équence

uman Cpnl0 produced in E.coli without N-terminal acetylation

(X-Cpnl0}

<400> 1

2la Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val Leu

1 5 10 15

val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met Leu

20 25 30

Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val Ala Val 35

40 45

Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro vVal Ser Val
50 55 &0

Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys val

65 70 75 80

val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Tle Leu

a5 90 95

Gly Lys Tyr Val Asp 100

<210> 2

<211> 309

<212> DNA
<213> Artificial Seqguence

<220>

<223> Native cDNA (GenBank X75821; GI:509780)

<400> 2

atggcagygac aagogtttag aaaghbttott ccactctitg accgagtatt ggttgaaagg
60 :
agtgcotgety aaactgtaac caaaggagge attatgette cagaaaaatc tcaaggaaaa
120 ]

gtattgcaag caacagtagt cgctgttgga tcgggtteta aaggaaaggg tggagagatt
180

caaccagtta gcgtgaaagt tggagataaa gttcttetec cagaatatgg aggceaccaas
240

gtagttctag atgacaagga ttatttccta cttagagatg gtgacattct tggaaagtac
300 ‘

gtagactga

308

<210> 3

<211> 102

<212> PRT

<213> bartificial Seguence

<220>

<323> Human Cpnl0 produced in E.coli without the N-terminal
acetylation. This protein contains an extra N-term Alanine Ala-
CpniQ}

<400> 3

ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 15



<220> <223> Human Con10 with residue Phenylalanine (F) 12 changed to Lysine (K) 9. This construct
contains an extra N-terminal Alan ne residue (Ala-Con10-D13K <220> <221> MISGckRARdRZ060444
<222>(14)..(14) <223> where Z is anyone of the following amino acids: Lys, Arg, His, Gly, Ala, Val,
Leu, lle, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn, Gln <400> 52 Ala Ala Gly GIn Ala Phe Arg Lys
Phe Leu Pro Leu Phe GIx Arg Val 151015 Leu V&'1&lu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle
Met 202530 L.ew P50 Glu mmmg@wy@wm@m@giﬁmﬁwarw Al 3%2045 Val Gly Ser Gly
Ser Lys Gly B§s Gly Gly Glu lle GirfPro Val Ser 505560 Val Lys Val G ys.Val Lgu Leu Pro Glu
Tyr Gly Gly E@L%%%XFOT’?‘S; ﬁﬁ@é&a@ﬁ"eﬁ”ﬁsgﬁ&sﬁ?yg nsg ﬁayr%ﬁelyfgipﬁ’tgl Arg ,Ilg%p Gly Asp lle

85 90 95 Ley,Glydhys sy ¥a) Aspl0f: <2l0z.83 121 £2,382.<212>cDINA-s 203> Sutificial Sequence
<220> <223> Native Cpnl10 cDNA with@n extra N-teiminal Alahine codon (GCA) and D13K
substitution ¥4005v53\ath(Paglas gg%a“aadcéﬁ‘tab%ﬁﬂt ggt‘éc%c?&‘éé;alé’g Bt aftfgttgaa 60
aggagtgctg c‘?’éfila@gg}dggcgs%aggg%ggcgg@tg&ttgg@g%a@@cgg@ag@ 420 Raagtattgc aagcaacagt
agtcgctgtt gggicgggtt ctaaaggaaa gggtggagag 180 attcaageag ttagcgtgaa agttggagat aaagttcttc
tcccagaata tggaggracey24Ovaaagtagitc tagatgaéda ggattatttc ctatttagag atggtgacat tcttggaaag 300
PCT/AU2009/000444 21/139 tacgtagact ga 312 <210> 54 <211> 312 <212> DNA <213> Atrtificial
Sequence <22Q§§<22§5 Optimised cDNA Ala-Cpn10-D13K (Gly, Arg and stop codons are optimised in
the cDNA) <40Q03.54m{ggcagcag gccaagcgtt tcgcaagttt cttccactct ttaaacgtgt attggttgaa 60 cgcagtgctg
ctgaaactgt aacaaaaggt ggcattatggdtweagaaaa atctcaagge 120 aaagtattgc aagcaacagt agtcgctgtt
ggctcgggtt ctadd tagagg%gggl%agg 180

<223 CDNA with an extra N-terminal Alanine codon (GCA}
<400> &

atggcagcag gacaagcgtt tagaaagttt ctteceactet ttgaccgagt attggttgaa
60

aggagtgcty ctgaaactgt aaccaaagga ggcattatge ttccagasaa atctcaagga
120 .

aaagtattgc aagcaacagt agtegctgtt ggategggtt ctaaaggaaa gggtggagag
i80

attcaaccag ttagcgtgaa agttggagat aaagttctic tcccagaata tggaggcacc
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tettggaaay
300

tacgtagact ga

312

«<210> 5

<211> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Optimised cDNA Ala-Cpnli0

<400> 5

atggcagcag gccaagegtt tcgeoaagttt cttcoccactet ttgaccgtgt attggttgaa
60

cgcagtgety ctgaaactgt aaccaaaggt ggcattatgce ttccagaaaa atctcaaggc
120

asagtattgc aagcaacagt agtegetgtt ggetcgggtt ctaaaggtaa ggagtggcygag
i80

attcaaccag ttagcgtgaa agttggogat azagticttc tcccagaata tgghtggeacc
240

aaagtagttc tagatgacaa ggattatttc ctatttegtg atggtgacat tcettggcaag
3900

taggtagact aa

312

<210> &

<211> 101

<212> PRT

<213> Artifilicial Sequence

<220> '
«223> Human Cpnl0 mutant with residue K53 changed to E53, this

mutation changes a unique positive charge in the roof loops to a
negative charge (X-Cpnl0-K53E)

<400> ©



-

attcaaccag ttagcgtgaa agttggcgat aaagttcttc tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa
ggattatttc ctatttcgtg atggtgacat tcttggcaag 300 tacgtagact aa 312 <210> 55 <211> I A2T2000B00444
<213> Artificial Sequence <220> <223> Human Cpnl10 with residue Glutamate (E) 18 changed to
Lysine (K) 18. This construct contains an extra N\%ﬁregninal Alanine residue (Ala-Conl10-E18K) <220>
<221> MISC_FEATURE <222>(19)..(19) <223> re Z is anyone of the following amino acids: Lys,
Arg, His, GIyAﬁa(?l\Vaﬁaneﬁ}ﬁeP}F?rdfrlghIé‘,’sl'W,‘el'rlﬁ“C%‘f e, g}/éﬁ’,ﬁgl?r,pﬁgn\{?inl‘gﬂ00> 55 Ala Ala Gly
Gin Ala Phe dyg Ly Rhg key Pr Loy Rg Asp Aug Val 151055, euab GludrgSer Ala Ala Glu Thr
Val Thr Lys Gty Gly lle Met 20253Q:Ekeu Pro Glu Lys Ser &in Gly Lys Val Leu Gin Ala Thr Val Val Ala
35 4045 Val E;@/ Sk Gy SErL§srG L Y SYGIy<BIF e Sin Pre Vat S&50586(-Val Bys Val Gly Asp
Lys Val Leu g\l(JPro uTrGé Gly Thr Lys.65707580 Val Val L sp Tyr Phe Leu
Phe Arg AspG y?@érp%g 8%99!0 )S(Ul_euyG Yiy%%y%%%s&&%l%%?é%ﬁ%@ <212> DNA <213>
Artificial Sequence: x220>x228psNative.&pnz0 ebNAwithyancextiel N-teeminal &anine codon (GCA)
and E18K sustitution <400> 56 PTT/AU2009/000444 22/139 a&qgcagca%GOi&ggagtgctg 120
aaagtattgc 1%@%&8&&%@?&6’:’5 Asp Tyr Phe Leu Phe Arg Asp Y AEp e Le

90 95
Gly Lys Tyr Val Asp 100
<210> 7
«<211> 309
<212> DNA
«213> Artificial Seguence
<220>

<223> HNative Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and with Lys (K) residue 53 changed to Glu (E) :

<400> 7

atggcaggac aagcgtttag aaaghbitctt ccacteittg accgagtabt ggttgaaagg
60

agtgctgetg aaactgtadac caaaggagge attatgctte cagaaaaatc tcaaggaaasa
120

gtattgecaag caacagtagt cgetgttgga tcgggttctg aaggaaaggy tggagagatt
180

caaccagtta gcgtgaaagt tggagataaa gttcttoctec cagaatatgy aggeaccaaa
240

gtagttctag atgacaagga ttatttccta tttagagatg gtgacattet tggaaagtac
300

gtagactga

309

<210> 8

«211> 102

<212> PRT

<213> Artificial Seguence

<220>

<223> Human Cpnl{ mutant with residues K53 and K55 changed to M53
and M55 respectively, these mutations remove a unique cluster of
positive charge at the tips of the xroof loops. This construct
containg an extra N-terminal Alanine residue

<400> 8

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 : 10 15

teu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

206 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gin Ala Thr val Val Ala - 35

a0 45

val Gly Ser Gly Ser Met Gly Met Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 9

<211l> 312



- —aaagtagttc-300-tacgtagact-312~gacaagcgtt ctgaaactgt aagcaacagt ttagcgtgaa tagatgacaa ga
tagaaagttt aaccaaagga agtcgctgtt cttccactct ggcattatge ggatcgggtt ttgaccgagt attggitaaa (1656886814
atctcaagga ctaaaggaaa gggtggagag tcccagaata tggaggcacc atggtgacat tcttggaaag <210> 57 <211>
312 <212> DNA <213> Atrtificial Sequence <220> <223> Optimised cDNA are optimised in the cDNA)
<400> 57 atggcagcag gccaagcgtt tcgcaagttt cttcdabidt 60 cgcagtgcetg ctgaaactgt aaccaaaggt
ggcattatgc 12@Jazaagtaﬁgc_aagcaacagt agtcgctgtt ggctcgggtt 180 attcaaccag ttagcgtgaa agttggcgat 240
aaagtagttct cd‘é@gfaﬁaﬁ%c%ﬁ%%%@tagact aa 312 <210>58 <211> 102 <212> PRT <213>
Artificial <2 223z, Huyman.arginine (R).residue (Ala:Crn10:F18R) 54002:58-Ala Ala Gly Gin Ala
Phe 15 Leu \{@, ArgsAtdmaes Algn20 25 Leu Pro Glu Lys Ser Gin 40 45 Val Gly Ser Gly Ser Lys 50 Val
Lys Val Gly Agpd=ys 65 70 Val Val Lau Asp Asp Lys 85 90 Leu Gly Lys Tyr Val Asp Arg Lys Phe Leu

Pro Leu 10 atggcageag gacaagcgtt tagaaaghbtt cttccactet ttgaccgagt attggttgaa
&0
aggagtgectg ctgaaactygt aaccaaagga ggceattatgce tLtccagaaaa atctcaagga
120
aaagtattge aagcaacagt agtcgoctgtt ggatcgggtt ctatgggaat ggotaggagag
180
attcaaccag ttagcgtgaa agttggagat aaagttcttce teccagaata tggaggeacce
240
aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300
tacgtagact ga
312
<210> 10
«211> 102
<212> PRT
<213> Human
<220>
<221> MISC_FEATURE
<222> (B).. ({8}
<223> where X is anyone of the following amino acids: Lys, Arg or
His
<400> 10
zla Ala Gly Gln ala Phe Arg Xaa Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 30
Leuw Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser

50 55 60

val Lys val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80
Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Cly Asp Iie
BS 90 95
Leu Gly Lys Tyr Val Asp 100
<210> 11
<211> 312
<212> DNA
<213> Artificial Sequence
<220>
«223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA}
and K7R substitution
<400> 11
atggcagcag gacaagcgti tagacgettt cttccactet ttgaccgagt attggttgaa
&0
aggagtgctyg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120
aaagtatigc aagcaacagt agtcgectgtt ggatcgggtt ctaaaggaaa gggtggagay
180
attcaaccag ttagcgtgaa agttggagat aaagttctic teccagaata tggaggeacc
240
aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag

300



Ala'Glu~Thr Val Thr Lys 30 Gly Lys Val Leu Gin Ala Gly Lys Gly Gly Glu lle 55 60 Val Leu Leu Pro Glu
Tyr 75 Asp Tyr Phe Leu Phe Arg 95 100 <210> 59 <211> 312 <212> DNA <213> pqtifiaial-8esmaeosss
PCT/AU2009/000444 23/139 <220> <223> Native Cpn10 cDNA with and E18R substitution <400> 59
atggcagcag gacaagcgtt tagaaagtt t cttccactct 60 aggagtgctg ctgaaactgt aaccaaagga ggcattatgc 120
aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt 18G4df€aaccag ttagcgtgaa agttggagat aaagttcttc 240
aaagtagttc tagaigagaa ggattatttc ctatttagag 300 tacgtagact ga 312 <210> 60 <211> 312 <212> DNA
<213> ArtificillZSequence <220> <223> Optimised cDNA of optimised in the cDNA) <400> 60
atggcagcag ggcaagcgjt 60 cgcagtgctg ctgaaactgt 120 aaagtattgc aagcaacagt 180 attcaaccag
ttagcgtgaa 249-aaagtagttc tagatgacaa 300 tacgtagact aa 312 <210> 61 <211> 102 <212> PRT <213>
Artificial Sequenze <@20> <223> Human Con10 with residue 20. This construct contains an
(AIa-CpnlO-%%Gé%(z <2205f<90b MBSERTEATURE <222>(21)..(21)

«223> Optimised cDNA of Ala-Cpnl0-K7R

<400> 12

atggeagceag gccaagegtt tegecgettt cttccactet ttgaccgtgt attggttgaa
&0

cgcagtgotg ctgaaactgt aaccaaaggt ggecattatgce ttccagaaaa atctcaaggoe
120

aaagtatitgce aagcaacagt agtogetgtt ggectegggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagcegtygaa agttggcgat aaagttcttc tcccagaata tggtggeacce
240

aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tettggcaag
300

tacgtagact aa

312

<210> 13

<Z2ii> 102

<212> PRT

<213> Artificial Seguence

<220>

<223> Human Cpnl0 with residue Arginine (¥X) 19 changed to Lysine {R)
19. This construct contains an extra N-terminal Alanine residue{Ala-
CpnlO~R19K) '

<220>

<221> MISC_FEATURE

<222> (20)..{20)

<223> where X is anyone of the following amino acids: Lys, Arg or

His

<400> 13

Ala Ala CGly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Xaa Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Giu Ile Gln Pro val Ser
50 55 60 ’

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 g5

Leu Gly Lys Tyr Val Asp 100

<210> 14

<211> 312

<Z212> DHA

<213> BArtificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and R19X substitution

<400> 14

atggcagcag gacaagagtt tagaaagttt cttecactet ttgaccecgagt attggttgaa

60



—=223>where Xis anyoneofthe His<400> 61 Ala Ala Gly Gin AlaPhe Arg Lys 15 Leu Val Glu Arg
Xaa Ala Ala Glu 2025 Leu Pro Glu Lys Ser Gin Gly Lys 4045 Val Gly Ser Gly Ser Ly@ﬁmg gayal
Lys Val Gly Asp Lys Val Leu Leu 24/139 65707580 Val Val Leu Asp Asp Lys Asp Tyr Phe Leu%%e
Arg Asp Gly Asp lle 859095 Leu Gly Lys Tyr Val Asp100 <210> 62 <211> 312 <212> DNA <213>
Artificial Sequence <220> <223> Native Cpn10 dBNA and 320K substitution <400> 62 atggcagcag
gacaagcgtt tg;aagmt@ttcca@wcﬁﬁ@ggaam?cmaacaggaaccqmagg@aﬁa@gemo aaagtattgc
aagcaacagt ctgtt ggatcgggtt 180 attcaaccag ttagcgtgaa agttggagat aaaqgttcttc 240 aaagtagttc
tagatgacaa g%‘?@%ﬁ t%?aﬁflggggcfﬁﬁ Aeotagat tgggf?ﬁgg@z t0§g<aigfq]q. 331%%%%§§g<220> 22293>
Optimised opiifpised iadhe eRNAY 4005t 63-at00aagsag: 60-cgeasagaigcigrmactgict 20 aaagtattgc
aagcaacagt 180 attcaaccag ttagcgtgaa 240 aaagtagttc tagatgacaa 300 tacgtagact aa 312 aaccaaaggt

ggcattaige agEHEtaR HEckegaER-AIR B AR A5 HORRE YaARAME Eaftegty to° (o022

tacgtagact ga

312

<210> 15

<211> 312

<212> DNA

«213> Artificial Sequence
<220>

«223> Optimised cDNA of Ala-Cpnl0-R19K (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 15

atggcagcay gecaagcgtt togeaagttt cttcocactct ttgaccgtgt attggttgaa
60

aaaagtgcetg ctgaaactgt aaccaaaggt ggcattatgce tLccagaaaa atctcaaggc
120

aaagtattge aagcaacagt agtcgeLgtt ggetogggtt ctaaaggtaa gggtggegag
180

attcaaccag ttagcgtgaa agttggegat aaagttctte tcccagaata tggtggeacc
240

aaagtagtbtc tagatgacaa ggattattte ctatttegty atggtgacat tcttyggcaag
300

tacgtagact aa

312

«210> 16

<211> 102

<212> PRT

«<213> Artificial Seqguence

«<220>

<223> Human Cpnl0 with residue Lysine (K) 27 changed to Arginine (R)
27. This construct contains an extra N-terminal Alanine residue
(Ala~-Cpnl0-K27R)

<220>

<221> MISC_FEATURE

<222>  (28)..1{28)

<223> where X is anyone of the following amino acids: Lys, Arg or

His

<400> 16

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro l.eu Phe Asp Arg Val

1 5 10 135

Leu val Glu Arg Ser Ala Ala Glu Thr Val Thr Xaa Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Glm Ala Thr val Val Ala 35

40 45

Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly ¢ly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 1006

<210> 17



i
i
i
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H
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ticcagahaa atctcaaggc ctaaaggtaa gggtggcgag tcccagaata tggtggcacc atggtgacat tcttggcaag <210>
64 <211> 102 <212> PRT <213> Artificial Sequence <220> <223> Human Con10 RAH/ERAMS/RMEMHe
(A) 22 changed to Lysine (K) 22. This construct contains an extra N-terminal Alanine residue
(Ala-Cpnl10-A22K) <220> <221> MISC_FEATURE <222>(23)..(23) <223> where X is anyone of the
following amino acids: Lys, Arg or His <400> 64 H3%/AU2009/000444 Ala Ala Gly Gin Ala Phe Arg
15 Leu Val Glé*Arg Séf Ala Xaa 2025 Leu Pro Glu Lys Ser Gin Gly 4045 Val Gly Ser Gly Ser Lys Gly
5055 Val Lys’ jﬁl)ﬁ&g Lys y@e65ggc\éal Val Leu Asp Asp Lys Asp 8590 Leu Gly Lys Tyr Val Asp
25/139 Lys Pj}g ulOGluT rVa?uLys Val Lau Lys Gly Gly Leu Leu Pro Tyr Phe Leu 100 Pro Leu
Phe Asp ArgaZabd5 midwikvys (o Glyoiia MetBGGkxpta The Malival Alaa356|lurdeGintPro Val Ser 60
Glu Tyr Gly Ghe TH7Ry§uHs 8¢ PHe™Arg Asp Gly Asp lle 95 <210> 65 <211> 312 <212> DNA <213>

Artificial SeqQgfite <220~ <223> Native Co10.cCONAWih.an.exya-NstarmainglbAlaaine codon (GCA)
and A22K <4Q6> 65

aggagtgctg ctgaaactgt aacccgegga ggcattatge ticcagaaaa atcteaagga

120

aaagtattgc aagcaacagt agtcgcbgtt ggategggtt ctaaaggaaa gogtyggagag
180

attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacce
240

aaagtagttc tagatgacaa ggattattte ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 18

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<«223> Optimised cDNA of Ala-Cpnl0-K27R (Gly, Arg and stop codons are
optimiged in the cDNA)

<400> 18

atggcagcag gecaagogtt togcaagttt cttoccactet ttgaccgtgt attggttgaa
60 .

cgcagtygctyg ctgaaactgt aacccgoggt ggcattatge ttccagaaaa atctcaagge
12¢ ’
aaagtatitgc aagcaacagt agtcgetgtt ggotbegggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagegtgaa agttggegat aaagttcettc tcecagaata tggtggeacc
240

aaagtagttc tagatgacaa ggattattte ctatttegtyg atggtgacat tettggcaag
300

tacgtagact aa

312

<210> 19

<211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnll with residue Lysine (K) 39 changed to Arginine (R)
39. This construct contains an extra N-terminal Alanine
residue(Ala-CpnlC-K39R)

<220>

«22i> MISC_FEATURE

«222> (40)..(40)

<223> where X iz anyone of the following amino acids: Lys, Arg or

His

<400> 19

ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Fhe Asp Arg Val
1 5 16 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lyvs Gly Gly Ile Met
20 25 30

Leu Pro Glu Lys Ser Gln Gly Xaa Val Leu Gln Ala Thr Val Val Ala 35
40 45



atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60 aggagtgcta aagaaactgt
aaccaaagga ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgctftt Hgaiegy 00444
ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc 240
aaagtagttc tagatgacaa ggattatttc ctatttagag atgggg t tcttggaaag 300 tacgtagact ga 312 <210> 66

<211> 312 <212> DNA <213> Artificial Sequence <220> <223> Qptimised optimised in the cDNA)
<400> 66 atdgtagrad gecadgltt %@@Scé;‘;&tt b %? aéﬁc?éuazg%gﬁ:?gg 3:a%tccaaaaglnalc:;t 120 aaagtattgc
aagcaacagt agicgetoti-h80 Biteagceag ttagcgigas-agiiggcgat 240 anagingtietagatgacaa ggattatttc 300
tacgtagact ags312 cttccactct ttgac@gtgt attggttgaa ggcattadgc ttccagaaaa atctcadgge ggctcgggtt

ctaaaggtaa %@été’@égé@uaé%@tf‘&?c Ecé@%ﬁ%ﬁrtgpd’t@g‘t%bgg‘faﬁfggfggﬁtﬁéi’gﬁégt tfiggcaag <210>
<211> <212% 213> 72203 64,102 ERT Artificig Sequence PCT/AU2009/000444 26/139 <223>
Human Cpn10 with (K) 24. This construct (Ala-Cpn10-T24K) <220> <221> MISC_FEATURE

<222>(25)..(25)0<223% where X is anyone His <400> 67 Ala Ala Gly Gin Ala Phe Arg Lys 15 Leu Val
Glu Arg Ser gg%g{o %?qi_eu Pro Glu Lys Ser Gin Gly Lys 40 45

<213> Artificial Sequence

<220> ‘

«223> Native Cpnl® ¢DNA with an extra N-terminal Alanine codon (GCA)
and X39R substitution

<400> 20

atggcagcag gacaagogtt tagaaaghbtt cttecactcet ttgaccgagt attggttgaa
60

aggagtgctyg ctgaaactgt aaccaaagga ggcattatgce ttccagaaaa atctcaagga
120

cgtgtattge aagcaacagt agtogetgtt ggatcgggtt ctaaaggaaas gggtggagag
180

attcaaccag ttagegtgaa agttggagat aaagticttc rcccagaata tggaggcacce
240

aaagtagttc tagatgacaa ggattattte c¢tatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 21

<211> 312

<212> DNA

<213> Artificial Seqguence

«220>

<223> Optimised cDNA of Ala-Cpnlg-X39R (Gly, Arg and stop codons are
optimised in the cDNA}

<d 00> 21

atggcagcag gocaagegtt tcogcaagttt cttocactet ttgaccghbgt attggttgaa
60

cgcagtgetg ctgaaactgt aaccaaaggt ggcatiatge ttccagaaaa atctcaagge
120

cgtgtattge aagcaacagt agtcegetgtt ggctcgggtt ctaaaggtaa gggtggcgayg
180

attcaaccag ttagrgtgaa agttggeogat aaagttcottec toccagaata tggtggcacc
240 ‘

aaagtagttc tagatgacaa ggattatttc ctatttegtg atggtgacat tcttggcaayg
300

taggtagact aa

312

<210> 22

<21i> 102

<212> PRYT

<213> Artificial Seguence

<220>

<223> Human Cpnl0 with residue Lysine (K) 55 changed to Arginine (R}
55 . This construct contains an extra N-terminal Alanine residue
{Ala-Cpnl0-K55R}

<220>

<221> MISC_FEATURE

<222> (568)..{56)



Val Gly Ser Gly Ser Lys Gly Lys 5055 Val Lys Val Gly Asp Lys Val Leu 6570 Val Val Leu Asp Asp Lys
Asp Tyr 8590 Leu Gly Lys Tyr Val Asp Pro Leu Phe Asp Arg Val 15 Thr Lys Gly Glydie Meto30/vad444
Leu GIn Ala Thr Val Val Ala 35 Gly Gly Glu lle GIn Pro Val Ser 60 Leu Pro Glu Tyr Gly Gly Thr Lys
7580 Phe Leu Phe Arg Asp Gly Asp lle 95 <210> 68 <211> 312 <212> DNA <213> Atrtificial
Sequence <220> <223> Native Cpn10 cDNA with Bi¥and T24K substitution <400> 68 atggcagcag
gacaagcgtt txddaagtitt6adoagtaerg 20 addgtatté re0attdiaecag a0 &%agtagtc300 tacgtagact ga
312 extra N gginazlf\lanine codo (GCA) cttccactct t gaccgagt attggttgaa <210> 69 <211> 311
<212> DNA 5243z Attifigiah Sequence 5202,5223> Qptimisad cDNA Alp-GRAKAT 24K (Gly, Arg and
stop codons are optimised in tlhe cDNA) <400> 69 atggcagcag gccaagcgtt tcgcaagttt cttccactct
ttgaccgtgt att?glttgﬁ*é %%@é@gfgﬁi‘tgﬁ?gé&ﬁaﬁb‘f é"é’écélahgﬁrgéﬁﬁn‘é}ﬁc@&é’céééé% atctcaaggc 120

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Xaa Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 S0 95

L.eu Gly Lys Tyr Val Asp 100

<210> 23

<211> 312

<212> DNA

<213> Artificial Seguence

<220> )

<223> MNative Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA}

and K55R substitution

<400> 23

atggcageag gacaagegit tagaaagttt cttccactct ttgaccgagt attggttgaa

60 . .

aggagtgctg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga

120

aaagtattgc aagcaacagt agtogetgtt ggatcgggtit ctaaaggacg cggtggagay

180

attcaaccag ttagcgtgaa agtiggagat aaagttcttc tcceccagaata tggaggoacc

240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tctitggaaay

300

tacgtagact ga

312

<210> 24

<211> 312

<212> DNA :

<213> Artificial Sequence

<220> .

<223> Optimised cDNA of Ala-Cpnlil-K55R {Gily, Arg and stop codons are

optimised in the c¢DNA)

<400> 24

atggcagcag gcecaagegtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa

&0

cgeagtgctg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaagge

120

aaagtattgc aagcaacagt agtcgetgtt ggctogggtt ctaaaggtcg cggtggegag

180

attcaaccag ttagcgtgaa agttggegat aaagttcttc tcccagaata tggtggeacc

240

aaagtagttc tagatgacaa ggattatttc ctatttegig atggtgacat tcttggoaagy

300 :

tacgtagact aa

312

<210> 25

<211> 102



aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa
agttggcgat aaagttcttc tcccagaata tggtggcacc 240 PCT/AU2009/000444 27/139 a@atiagtiz009/000444
tagatgacaa ggattatttc 300 tacgtagact a 311 ctatttcgtg atggtgacat tcttggcaag <210> 70 <211> 102
<212> PRT <213> Atrtificial <220> <223> Human Cpn10 29 This construct (Ala-Cpn10-G29K) <220>
<221> <222> <223> His <400> 70 Ala Ala Gly 11Pdd%al Glu 20 Leu Pro Glu 40 Val Gly Ser 50 Val
Lys 65 Val VabLeu ABpras Leu Gly Lys Tyr  Sequence with residue Glycine (G) 29 changed to Lysine
(K) contains é@; Ztra’*ﬁgféﬁﬁﬁ?&l AFFHITE Tesidue Arg Lys Phe Leu Pro Leu Phe Asp Arg Val 1015 Ala
Glu Thr Val THELYS Gly.Xaale Met 30 Glyikys Vabley Gin Ak ZhiVal \al Al 85 Ays#0 Lys 90 Asp
<210> 71 <234 > 3 2:<2d2x RNA <23 rrArtficial Sequeneans2202x228> Negihv®€pnl0 cDNA with an
extra N-termi&t?%li@ﬂﬁ@éé&bh (GCA) and G29K substitution

<221> MISC_FEATURE
<222>  ({70}..{(70)
<233> where X is anyone of the following amine acids: Lys, Arg or

His

<400> 25

ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile &ln Pro val Ser
50 55 60

val Lys Val Gly Asp Xaa Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 26

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

«223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA}
and K69R substitution

<400> 26

atggcageag gacaagcgtt tagaaagttt cttccactot ttgaccgagt attggttgas
60

aggagtgctyg ctgaaactgt sdaccaaagga ggcattatge ttccagaaaa atctcaagga
120

aaagtattgc aagcaacagt agtcgeotgtt ggatcgggti ctaaaggaaa gggtggagag
180

attcaaccag ttagcgtgaa agttggagat cgegttotte tcccagaata tggaggeacc
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 27

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala-Cpnl0~K69R (Gly, Arg and stop codons are
optimised in the <DNA}

<4Q0> 27

atggcagcag gccaagegtt tegceaagttt cttecactct ttgaccgtgt attggttgaa

60

cgoagtgeotyg ctgaaactgt aaccaaaggt ggcattatgc ttecagaaaa atctcaaggce

120

aaagtatitgce aagcaacagb agtcgetgtt ggetegggit ctaaaggtaa gggtggegag
180



<400> 71 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60 aggagtgctg ctgaaactgt
aaccaaagga aaaattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgcRitTgybiteipgtn0444
ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc 240
aaagtagttc tagatgacaa ggattatttc ctatttagag atgqtpﬁ t tcttggaaag 300 tacgtagact ga 312 <210> 72
<211> 311 <212> DNA <213> Avrtificial Sequence <220> <223> Optimised cDNA Ala-Cpn10-G29K
(Gly, Arg an WE&%%%%%B?\%%%tcf?r?‘fﬁaetcﬁﬁﬂftﬁﬁ/ﬁfﬁgﬁﬁﬁoﬁﬁwgﬁﬁﬁg 72 atggcagcag
60 cgcagtgcig .2Q Aaagtalige 430 Allcaacsag- 246-a0agiagiic: 869: tacgtagaet 3ddasgccaagcegtt
ctgaaactgt aagcaacagt ttagcgtgaa tagatgacaa a 28/139 tcgcaagttt cttccactct ttgaccgtgt aaccaaaggt
aaaattatgc ttezefagaatagtcgcetgtt ggctcgggtt ctaaaggtaa attggttgaa atctcaagge gggtggecgag <210> 73
<211> 102 <$F2> PAT <213> Artificial Sequence <220> <223> Human Cpn10 with (K) 31. This
construct (Alg;GRrn19:M31K)

<21i> 102

<212> PRT

<213> Artificial Sequence
<220>

<223> Human Cpnl0 with residue to Lysine (K} 85 changed to Arginine
(r) 85. This construct contains an extra N-terminal Alanine residue
(Ala-CpnlO-K85R)

<220>

<221> MISC_FEATURE
<222>  (86)..(86)

<223> where X is anyone of the following amino acids: Lys, Arg or

His

<400> 28

ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg val

1 5 i¢ i5

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Tle Gln Pro Val Ser
50 55 : 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 a0

val Val Leu Asp Asp Xaa Asp Tyr Phe Leu Phe Arg Asp Gly asp Ile

85 90 a5

Leu Gly Lys Tyr Val Asp 106

<210> 29

<211> 312

<212> DNA

«213> Artificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
. and K85R substitution

<400> 29

atggcageag gacaagegtt tagaaagttt cttececactct ttgaccgagt attggttgaa
60

aggagtgctg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120

aaagtattge aagcaacagt agtcgetgtt ggatcggght ctaaagyaaa gggtggagag
180

attecaaccag ttagegtgaa agttggagat aaagttcttc reccagaata tggaggcace
240

aaagtagttc tagatgaccyg cgattattte ctatttagag atggtgacat tctiggaaayg
300

tacgtagact ga

312

<210> 30

<211> 312

<212> DNA

<213> aArtificial Sequence
<220>



<220> <221> MISC_FEATURE <222>(32)..(32) <223> where X is anyone of the following amino His
<400> 73 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu 1 5 10 Leu Val Glu Arg Ser AlPATE-EHZGH/ 0840
25 Leu Pro Glu Lys Ser GIn Gly Lys Val Leu 4045 Val Gly Set Gly Set Lys Gly Lys Gly Gly 5055 Val
Lys Val Gly Asp Lys Val Leu Leu Pro 6570 Val \@éksa Asp Asp Lys Asp Tyr Phe Leu 8590 Leu Gly
Lys Tyr Val Aspl00 <210> 74 <211> 312 <212 A <213> Atrtificial Sequence <220> <223> Native
Cpn10 cDNAg%@ﬁias@?S&ﬁaﬁgteg%gﬁﬂm%%éﬁ% (EA) T M3 K RBSTRDA 100> 74
atggcagcag g%g@@g%tt]tagaaagﬁrtq Cttccactct ttgaccgagt attggttgaa 60 aggagtgctg ctgaaactgt
aaccaaaggagqcrtiasas Hecagraaa agjeaagoa 120 asagialige #ageaacagt agtogetgtt ggatcgggtt
ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc 240
aaagtagttc t%@@%‘é%géﬁ%%ﬁ‘é‘a‘étﬁ%‘g‘éﬁ‘%ﬁa6@888??89&365&5&%3‘?’@‘??& §6/000444 29/139

tacgtagact 94 F12 210>, 75-524 1t 312 sakdz DNA s 13r Adificial Requenesag> <223>
Optimised cOQMA Ala-Cpn10-M31K (Gly, Arg and stop codons are optimised in the cDNA) <400> 75
attcaaccag ttagcgtgaa agttggegat aaagttcttc tccoccagaata tggtggcacce

240

aaagtagttc tagatgaccg cgattattic ctatttegtg atggtgacat tcecttggceaag
300 '

tacgtagact aa

312

<210> 31

<211> 102

<212» FRT

<213> Artificial Sequence

<Z220>

<223> Human CpnlC with residue to Lysine (K) 98 changed to Arginine
(RY 98. This construct contains an extra N-terminal Alanine residue
{(Ala-CpnlQ-K98R}
<220>
«221> MISC_FEATURE
<222>  (99)..(9%9)

- <223> where X iz anyone of the following amino acids: Lys, Arg or

His

<400> 31

2ia Ala Gly Gln ala Phe Arg Lys Phe Leu Pro Leu The Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

fLeu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln ala Thr Val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 5 BO

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Xaa Tyr Val Asp 100

<210> 32

<211> 312

«212> DNA

<2313> Artificial Seqguence

<220>

<223> Native Cpni{ ¢DNA with an extra N-terminal Alanine codon (GCA)
and K98R sgubstitution

<400> 32

atggcagecag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggitgaa
60

aggagtgetyg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120

aaagtattgc aagcaacagt agtcegetgtt ggatcoggghtt ctaaaggaza gggtggagayg
180

attcaaccag ttagcgtgaa agttggagat aaagttettc tcccagaata tggaggeacc
240



~—atgycagcay gccaagegttttgraagttt cticcactct ttgaccgtgt attggtigaa 60 cgcagtgetg ctgaaactgt
aaccaaaggt ggcattaaac ttccagaaaa atctcaaggc 120 aaagtattgc aagcaacagt agtcgctetigasiogogibnosad
ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa agttggcgat aaagttcttc tcccagaata tggtggcacc 240
aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag 300 tacgtagact aa 312 <210> 76
<211> 102 <212> PRT <213> Atrtificial Sequendé/&320> Lysine (K) 34. This construct contains an
extra N-termirabAdgnine s<ikaBzadarmare OpritOvitharesialirey GlutatviesAtid (EYyBo wranged to residue
(Ala-Cpn10-B8%4K) <220> <221> MISC_FEATURE <222>(35)..(35) <223> where X is anyone of the
following amif§HA88 Ly, Arg or His <220> <221> MISC_FEATURE <222>(35)..(35) <223> where Z
is anyone of the following amino acids: Lys, Arg, His, Gly, Ala, Val, Leu, lle, Pro, Phe, Tyr, Trp, Cys,
Met, Ser, Thik2Asn, Gin <400> 76 Asp Arg Val Ala Ala Gly GIn Ala Phe Arg Lys Phe Leu Pro Leu Phe
15 1510 Gly ti-Met B&ti Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly 202530 Leu Pro GIx Lys Ser
GIn Gly Lys \Zéﬁ.ﬁeu g&iﬂ%@ir Val Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle
GIn Pro Val Se5&05560 Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys 65707580
Val Val Leu Asp3Aspobys-Aspdl yrithe leeGiPhe-APGRASEIGly Ash #ed859005 ¢ GRFEys Tyr Val

Asp100 optimised in the ¢DNA)
«<400> 33
atggcagcay gecaagegtt togeaagttt cttccactot ttgaccgtgt attggttgaa
60
cgcagtgctg chgaaactgt aaccaaaggt ggcattatge ttcocagaaaa atctcaaggce
120
aaagtattgc aagcaacagt agtcgctgtt ggotcgggtt ctaaaggtaa gggtggegag
180
attcaaccag ttagecgtgaa agtbtggoegat aaagttctic tcccagaata tggtggcacc
240 ’
aaagtagttc tagatgacaa ggattatttce ctatttegtg atggtgacat tcecttggeegco
300
tacgtagact aa
312
«210> 34
<211> 102
<212> ERT
<213> Human
<220>

«221> MISC_FEATURE
<222>  {2)..(2)} ' )
<223> where X is anyone of the following amino acids: Lys, Arg or

His

<400> 34

Ala X¥aa Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 ' 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gin Gly Lys Val Leu Gln Ala Thr Val Val ala 35

40 45

val Gly Ser Gly Ser Lys Giy Lys Gly Gly Glu Ile Gin Pro val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 0 75 80

val vVal Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp i0o .

<210> 35

<211i> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> MNative CpnlQ cDNA with an extra N-terminal Alanine codon (GCA)
and A1lK substitution

<400> 35

atggcaasag gacaagogit tagaaagttt cttcecactet ttgaccgagt attggicgaa

60



<210> 77 €211> 312 <212> DNA PCT/AU2009/000444 30/139 <213> Artificial Sequenceé <220>
<223> Native Cpn10 cDNA with an extra N-terminal Alanine codon (GCA) and E34kcsulstisttonoosss
<400> 77 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60 aggagtgctg ctgaaactgt
aaccaaagga ggcattatgc ttccaaaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt
ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtb é?’ggttggagat aaagttcttc tcccagaata tggaggcacc 240
aaagtagttc t YEaHae HattagerPaiggtgacat telghdag TG tacitagaet ¥a 312 <210> 78
<211> 312 <57 DNA <2132 AGiicia| SEQUERee, 2207 2285 ORITISPG.APNAA-CPnLO-E 34K
(Gly, Arg andil §§op cogons are optimised in the cDNA) <400> 78 atggcagcag gccaagcgtt tcgcaagttt
cttccactct ttgacegigt adtggtigaasbo-egeagtyctypetgaaamigt Baccaaaggiygcatatgytitaaaaaa
atctcaaggc 126Paaagt attqé(l: aagcaacagt & tc ct tt gctc it ctaaaggtaa t%%c gag 180 attcaaccag
ttagcgtgaa adfiisata ftte TR 5a1a g ggcaccg’gé'%J aafgta%g {f€ tagafgacaa ggattatttc ctatttcgtg

atggtgacat tcgmggg@gc%ogatacgtagact aa 312 <210> 79 <211> 102 <212> PRT <213> Artificial
Sequence <220>

<210> 36

<211> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Optimised cDNA Ala~Cpnl0-AlK (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 36

atggcaaaag goecaagcgtt tcgeaagbtt cttecactcet ttgaccgtgt attggttgaa
60

cgeagbgotg ctgaaactgt aaccaaaggb ggcattatge ttccagaaaa atctcaaggce
120

aaagtattgc aagcaacagt agtcgeotgit ggetcgggtt ctaaaggtaa gggtggoegag
i80

attcaaccag ttagcgtgaa agttggegat aaagttctte toccagaata tggtggeace
240 :

asagtagttc tagatgacaa ggattattic ctatttegtg atggtgacat tcttggcaag
300

tacgtagact aa

312

<210> 37

<211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with the N-terminal residue Glutamine Q3 changed
to Lysine K3. This construct also contalns an extra N-terminal
Alanine {A) residue (Ala-Cpni0-Q3K)

<220>
<221> MISC_FEATURE
<222> (4)..(4)
«223> where X is anyone of the following amino acids: Lys, Arg or
His
<4Q00> 37
Ala Ala Gly Xaa Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thx Val Val Ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Ser
50 55 60
val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Giy Gly Thr Lys
65 70 75 80
val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
85 90 95
Leu Gly Lys Tyr Val Asp 100

<210> 38



<223> Human Cpn10 with residue Glutamine (Q) (K) 37. This construct contains an extra N-terminal ~
(Ala-Cpn10-Q37K) <220> <221> MISC_FEATURE <222>(37)..(37) <223> where X {Sanynoemitnes4
following amino acids: Lys, Arg or His <220> <221> misc_feature <222>(38)..(38) <223> Xaa can be
any naturally occurring amino acid <400> 79 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe
Asp Arg Val 151015 Leu Val Glu Arg Set Ala Ald Bld°Thr Val Thr Lys Gly Gly lle Met 202530
PCT/A02009780044411/139 Leu Pro Glu Lys Ser.Xaa Gly Lys Val Leu Gin Ala Thr Val Val Ala 35
4045 Val GIyZ%ﬁ'ZGIxZﬁg&Eg&QIg é&@@é{ Gly Glu lle Gin Pro Val Ser 505560 Val Lys Val Gly Asp Lys
Val Leu Leu PygsGlu Tyr Gly Gly Thr Lys 65707580 Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe
Arg Asp Gly AspsHe 856085 drel GlthysnTyriial Aspdi0d =ed] 63a80ne2 $93081 62 BRHNA <213>
Artificial Seq@@hcesd2G:5€223> Native Cpn10 cDNA with an extra N- terminal Alanine codon (GCA)
and Q37K sulfSiititiol? <400> 80 atgacageag.gacargsalt iagaaagittgliscasteLioagagagt attggttgaa 60
aggagtgctg cggaaac%gt aaccaaagga ggcattatgc ttccagaaaa atctaaagga 120 aaagtattgc aagcaacagt
agtcgctgtt ggateggoit ctaaaggeaagygtygyagagst8omhthatead tigogtiraa Btggaget aaagttcttc
cccegRaln 0diggcecs. 40, 20201301 PORLURE S AURIRINE RINRRANAgRNgGaLIgtonease 200

atteaaccag ttagegtgaa agttggagat aaagttctec teccagaata tggaggcace

240

zaagtaglttc tagatgacaa ggattattte ctatttagag atggtgacat tcttyggaaag
300

tacgtagact ga

312

«<210> 39

<211> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Optimised cDNA Ala-Cpnl(-Q3K (Gly, Arg and stop codons are
optimised in the cDNA})

<400> 2%

atggeagcag gcaaagcegtt togeaagttt cttecactcet ttgaccgtgt attggtigaa
60

cgecagtgetyg ctgaaactgt aaccaaaggt ggoattatge ttcocagaaaa atctcaaggce
120

aaagtattgc aagcaacagt agtegctgtt ggetegggtt ctaaaggtaa gggtggcgag
180

attcaaccag httagcgigaa agttggcgat aaagttotte tcccagaata tggtggeacc
240

aaagtagttc tagatgacaa ggattatttc ctatttogtg atggtgacat tottggcaag
300

tacgtagact aa

312

<210> 40

<213i> 102

<212> PRT

<213> Artificial Sequernce

<220>

<223> Human Cpnl0 with the N-terminal residue Glutamine Q3 changed
te Arginine R3. This construct also contains an extra N-terminal
Alanine (&) residue (Ala-~Cpnl0-Q3R}
<400> " 40
ala aAla Gly Arxrg Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr Vval Thr Lys Gly Gily Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val val ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Ser
50 55 60
val Lys Val Gly asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 B0



<210> 81 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223> Optimised cDNA
Ala-Cpn10-Q37K (Gly, Arg and stop codons are optimised in the cDNA) <400> 81 pitjyadguiy/000444
gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatge
ttccagaaaa atctaaaggc 120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcgag 180
attcaaccag ttagcgtgaa agttggcgat aaagttcttc tccégé a tggtggcacc 240 aaagtagttc tagatgacaa
ggattatttc ctafaégtq atbgigheatich Gaéﬁps%"[a%qab%ttg L5 25P0518278R 1158102 <212> PAT
<213> Arti.ficfaijgg}L,JeL@%e ﬁ%zggl%r? Humq@@pnlo ywt re§idue Valine (V) 40 changed to Lysine
(K) 40. This construct contains an extra N-terminal Alanine residue (Ala-Cpn10-V40K <220>
PCT/AU2009/0004441.32/139 <221> misc_feature <222>(40)..(40) <223> Xaa can be any naturally
occurring amidélacid®£220> <221> MISC_PEATURE <222>(41)..(41) <223> where X is anyone of the
following amijﬁ% d§§@y§iéraqo§ IS.5400> 82 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu
Phe Asp Arg0akb151015 Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530 Leu
Pro Glu Lys SerGin SlyiXaacbys kée-GinlAlThr Val Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys
Gly Gly Glu I ®h Pté Val 505560 Val Lys Val Gly Asp Lys Val Leu Leu Pr Gly Gly Thr Val
Val Leu Asp %&??E@%cﬁgpg‘?f/ﬁgﬁgtfeﬁalg & Arg eROVEVR LS R R

aggagtgctg ctgaaactgt aaccaaagga ggcattatgr ttccagaaaa atctcaagga

120

saagtattgc aageaacagt agtegectgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagegtgaa agttggagat aaagttcttce tcccagaata tggaggcacc
240

aaagtagttc tagatgacaa ggattattte ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

31z

<210> 42

<211l> 312

<212> DNA

<213> Artificial Seguence

<220>

<3223> Optimised cDNA Ala-Cpnl0-Q3R

<400> 42

atggeagecay googogogtt tcgcaagttt crtccactcect ttgaccgtgt attggttgaa
60

cgecagtgetyg ctgaaactgt aaccaaagge ggecattatge ttocagaaaa atctcaaggc
120

aaagtattge aagcaacagt agtcgetgtt ggctocgggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagcgtgaa agttggcegat aaagttcttc teoccagaata tggtyggcacc
240

aaagtagttc tagatgacaa ggattattic ctatttegtg atggtgacat tettggcaayg
300

tacgtagact aa

312

<210> 43

<211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with residue Phenylalanine (F) 5 changed to Lysine
(K} 5. This construct containg an extra N-terminal Alanine residue
{Ala-Cpnil-F5K)

<220>

<221> MISC_FEATURE

<222> {B).. (6}

<223> where X im anyone of the following amino acids: Lys, Arg or
His

<400> 43

Ala Ala Gly Gin Ala Xaa Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15



657075Asp Gly Asp lle Lys 80 859095 Leu Gly Lys Tyr Val Asp100 <210> 83 <211> 312 <212> DNA
<213> Atrtificial Sequence <220> <223> Native Cpn10 cDNA with an extra N-termiRaITA2a00I MODIG
substitution <400> 83 atggcagcag gacaagcgtt tagaaagttt cttccactct 60 aggagtgctg ctgaaactgt
aaccaaagga ggcattatgc 120 aaaaaattgc aagcaacagt agtcgctgtt ggatcgggtt 180 attcaaccag ttagcgtgaa
agttggagat aaagttcttc 240 aaagtagttc tagatgacad #ttatttc ctatttagag 300 tacgtagact ga 312 <210>
84 <211> 312x212> ONA<R Ed» ,ggtéfieia Sequency 220> L223SLDFimiséd @BNA Ala-Cpnl0-V40K
(Gly, Arg an@%top codons are optiftised.in the cDNA) <400> 84 C agcgitt tcgcaagttt
cttccactct ttgﬁgé oP dHtyuttyRaed gégacéjtéc{ﬂ %tgggai'cetlé%cg%g%%%Z%%aﬁ%%%%%ceaggéaaa
atctcaaggc agdAaaltas dageaacagtagiegstgitogeicgngittaaziggtas gogigfegag 180 attcaaccag
ttagcgtgaa agttggogat aaagttcttc tcccaggata tggtggcace 240 PCT/AU2009/000444 33/139 aaagtagttc
tagatgacaa ggéttauﬁc‘ﬁ@o@éég%ﬁ@a%%é’ 31300108 §5<F11>"162°%F 195 PRT itttcgtg atggtgacat

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 80 95 .
Leu Gly Lys Tyr Val Asp 100

<210> 44

<211> 312

«212> DNA

<213> Artificial Sequence

«220>

<223> Native Cpnl( cDNA with an extra N~terminal Alanine codeon (GCA)
and F5X substitution

<400> 44

atggcagcag gacaagcgaa aagaaagttt cttccactct ttgaccgagt attggttgaa
60

aggagtgctyg ctgaaactgt aaccaaagga ggcattatgc ttccagaaasa atctcaagga
120

aaagtattge aagcaacagt agteogetgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attecaaccag ttagegtgaa agttggagat aaagttcttco toccagaata tggaggeacc
240

aaagtagtitc tagatgacaa ggattattte ctatitagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 45

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-CpnilO-F5K (Gly, Arg and stop codons are
optimised in the cDNA)

<4G0> 45

atggcagecag gecaagogaa acgcaagitt cttccactet ttgaccgtgt attggtigaa
60

cgeagtgetg ctgaaactgt aaccaaaggt ggcattatge Ltocagaaaa atctcaagge
12¢

aaagtattgc aagcaacagt agtcgetgtt ggctcgggtt ctaaaggtaa gggtggegag
180 )
attcaaccag ttagcgtgaa aghttggcgat aaagttcttc teccagaata tggtggcace
240

aaagtagtte tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag
300

tacgtagact aa

312

<210> 46

<211> 1062

<212> PRT

<213> Artificial Sequence
<220>



tcttggcaag<213> Artificial- Sequence <220> <223> Human Cpn10 with residue Leucine (L) 41
changed to Lysine (K) 41. This construct contains an extra N-terminal Alanine resiguer/A12009/000444
(Ala-Con10-L41K) <220> <221> MISC_FEATURE <222>(42)..(42) <223> where X is anyone of the
following amino acids: Lys, Arg or His <400> 85 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu
1510 Leu Val Glu Arg Ser Ala Ala Gin Thr Val ThH¥/L$8 Gly 202530 Leu Pro Glu Lys Ser Gin Gly Lys
Val Xaa Gin AasFhriviaby alphlen 35 4045:Val Gly-Seri Bly (Sér L ye@Sly=Ly s Gly Si§=G{§/5055 Lys Val
Gly AspVal Leu [ PreGitr IStPR-NO% 1D $p>ebra2 1531 nab PI-3TH R LPESY°Atificial Sequence
<220> <223é§§§§9%“&:%ﬁf5’cDNA and 1441K substitution <400> 86 atggcagcag gacaagcgtt
tagaaagttt cticeactct,6Q@ggasigelg ctgaaactgt aaccaaagga ggcattatgc 120 aaagtaaaac aagcaacagt
agtcgctgtt ggategggtt 180 atteaaccag ttagcgtgaa agttggagat aaagttcttc 240 aaagtagttc tagatgacaa
ggattatttc ctattdtag SO0 tadgidgaey eRe3aD W (o8P Ere1 37312 29195 DA <2IB 9 Artificial
Sequence <2%@0>><2g§> Optimised cDNA Ala-Conl10-L41K (Gly,

ala Ala Gly Gln Ala Phe Arg Lys Phe Xaa Pro Leu Phe Asp Arg Val
1 5 10 i5
Leu Val Glu Arg Ser Ala ala Glu Thr vali Thr Lys Gly Gly Ile Met
20 25 30 .
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val Val aAla 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Giu Ile Gln Pro Val Ser
50 55 &0
val Lys val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80
val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
- 8% S0 a5
Leu Gly Lys Tyr Val Asp 100
<210> 47
<211> 312
<212> DNA
<213> Artificial Seguence
<220>
<227> Native Cpnl0 cDHA with an extra N-terminal Alanine codon {GCA)
and L9K gubstitution
<40Q0> 47
atggcagcayg gacaagcogtt tagaaaglttt aaaccactct ttgaccgagt attggtitgaa
60
aggagtgcetg ctgaaactgt aaccaaagda ggcattatge ttccagaaaa atctcaagga
120
aaagtattgc aagcaacagt agtegetgtt ggatcgggbt ctaaaggaaa gggtggagad
180
attcaaccag ttagogtgaa agttggagat aaagttcttce tceocagaata tggaggceacc
240
aaagtagttc tagatgacaa ggattatttce ctatttagag atggtgacat tcttggaaag
300 :
tacgtagact ga
312
<210> 48
<211> 312
«<212> DNA
<213> Artificial Seguence
<220>
<223> Optimised cDNA Ala-Cpnld-L9K (Gly, Arg and stop codons are

optimised in the cDNA)

<400> 48

atggcagead gccaagegtit tcgeaagtitt aaaccactet ctgacegtgt
60

cgeagtgetyg ctgaaactgt aaccaaaggt ggcattatge ttocagaaazaa
1290

aaagtattgce aagcaacagt agtcgetgtt ggeteggget ctazaggtas
180

attcaaccag ttagogbgaa agttggegal aaagttctic tcccagaata
240

attggttgaa
atctcaagge
gggtggegag

tggtggeace



optimisedin the cDNA) PCT/AU2009/000444 34/139 tcgcaagttt cttccactct ttgaccgtgt attggttgaa
aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc agtcgctgtt ggctcgggtt ctaaaggtaa ggﬂ&g@gﬂ@gigg /000444
agttggcgat aaagttcttc tcccagaata tggtggcacc ggattatttc ctatttcgtg atggtgacat tcttggcaag <210> 88
<211> 102 <212> PAT <213> Artificial Sequence <220> <223> Human Cpn10 with residue Glutamine
(Q) 42 changed to Lysine (K) 42. This constructi@&higins an extra N-terminal Alanine residue
. (Ala-Cpn10-Q«EEy 220 ragd 2dac M SC2 FEATUIRE «2225¢4 33 (4B pa2A3 SavReFeaRds anyone of the

following am#§ acids: Lys, Arg or His <400> 88 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu the
Asp Arg Val ; 1%udfal Glu Arg Ser Ala Ala Glu Thr Val Thy Lys Gly Gly lle Met 202530 Leu Pro
Glu Lys Ser GIn Gly Lys Val Leu Xaa Ala Thr Val Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly
Gly Glu lle Gia1ero Mal Ser 505560 Val 65 Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr
Lys 707580 A3ptAsplPys Asp Tyr Phe Leu Phe Arg Asp Gly Asp lle Val Val Leu 9095 85 Tyr Val
Aspl00 Leu Q%I%;ys;r }chggfg;&egég <212> DNA <213> Artificial Sequence <220> <223> Native
Conl10 cDNAwH an extra N-terminal Alanine codon COCA) and Q42K substitution <400> 89
atggcagcag gacaagcgttdagasagit-cticcesictity atiegade dggtegdd) 60 aghatigetd Tigaaactgt
aaccaaagga bgcatatgé tt&a@&ééa%ﬂﬁ%‘é%@gé%%@&tﬁé@aﬂééﬁ%&g%@%@? ggatcgggtt

13+ 0-F12K

ctaaaggaaa @g@g@ﬁﬁgg@ Y80 Attcaaceag ttagegtgaa agttggagat aaagttcttc tcccagaata tggaggcace 240
aaagtagttc tagaigacaa ggattaitiectatttagag atggtgacat tcttggaaag 300

222>  {13)..{13} -
<223> where X is anyene of the following amino acids: Lys, Arg or

His

<400> 49

ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Xaa Asp Arg val

1 5 10 15

Leu Val Glu Arg Ser Ala aAla Glu Thr Val Thr Lys Giy Gly Ile Met

20 25 30

neu Pro Glu Lys Ser Gln Gly Lys Val Leu Gin Ala Thr val val ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gin Pro Val Ser
50 55 60

val Lysg Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 50

<211l> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Native CpnlD cDNA with an extra N-terminal Alanine codon (GCA)
and F12K substitution

<400> 50

atggcagcag gacaagcgtt tagaaagttt cttecactca aggaccgagt attggttgaa
60

aggaghbgctg ctgaaactgl aaccaaagga ggcattatge ttccagaaaa atctcaagga
120

aaagtattgc aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcgtgaa agttggagat aaagttettc tcocagaata tggaggceacc
240

aaagtagtic tagatgacaa ggattattte ctatttagayg atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 51

<211> 312

<212Z2> DNA

«<213> Artificial Seguence

<220>

«223> Optimised cDNA Ala-Cpnl0-F12K (Gly, Arg and stop codons are
optimised in the cDNA)



PCT/AU2009/000444 35/139 tacgtagact ga 312 <210> 90 <211> 312 <212> DNA <213> Artificial
Sequence <220> <223> Optimised optimised in the cDNA) <400> 90 ‘atggcagcag RECaagaatns/000444
tcgcaagttt 60 cgcagtgctg ctgaaactgt aaccaaaggt 120 aaagtattga aagcaacagt agtcgctgtt 180 attcaaccag
ttagcgtgaa agttggcgat 240 aaagtagttc tagatgac ggz ttatttc 300 tacgtagact aa 312 cttccactct
ttgaccgtgt attggttgaa ggcattatgc ttccagaaaa atct g%c ggctcgggtt ctaaaggtaa gggtggcgag aaagttcttc
tcccagaata t ¢ ctatttc tggtgacat t ag_<210> 91 <211> 702 > PRT <213>
Artificial Squl%%ge 785%h S <qf§§g: 6‘IE|%mggcépr%:lgg %cv%%cr%eadﬁaé T ?gﬁ?lgl]ﬁe (K) 4%,9%1%5 construct contains
an extra (Aladgpadirddd K) 5s2208y€ 220 MESC: HEAEURE<22224{45)a445)«t122330where X is anyone
of the followiig@mino His <400> 91 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro 1 5 10 Leu Val Glu
Arg Ser Ala A& TAF FaF20°259 e ﬁ%?@%ﬁfﬁy%ggb?g@:ﬁ’f%S/t@%g\%ﬁe‘{?ﬂ%@flw 92 <211> 312
<212>DNA i@gaééHQC@aéégéb%!AC%gﬁ%%Qegéa2&’%&&%\{%&9@&&@%& vath @stexdra and T44K

substitution <AQ0> 92 N-terminal Alanine codon (GCA) PCT/AU2009/000444
aaagtagttc tagatgacaa ggattatifc ctatttcgtg atggtgacat tcttggcanyg

300

tacgtagact az

312

<210> 52

<211> 102

<212> PRT

<213> Artificial Sequence
<220>

<223> Human Cpnl0 with residue Phenylalanine (F) 12 changed to
Lysine {K) 9. This construct contains an extra N~-terminal Alanine
residue {Ala-Cpnl0-D13K

<220>

<221> MISC_FEATURE

<222>  (14)..{14)

<223> where 7 is anyone of the following amino acids: Lys, Arg, His,
Gly, Ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr,

aAsn, Gln

<400> 52

Ala ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Glx Arg Val

i 5 10 15

Leu Val Glu Arg Ser ala ala Glu Thr val Thr Lys Gly Gly Iie Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val hla 35

40 45 :

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60 ‘

val Lys vVal Gly asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 30 95

Leu Gly Lys Tyr Val Asp 100

<210> 53

<211> 312

<212> DNA

«213> BArtificial Sequenca

<220>

<223> Native Cpnld ¢DNA with an extra N-terminal Alanine codon (GCA)
and D13K substitution

;iggZagiig gacaagegtt tagaaagtii cttccactcet ttaaacgagt attggttgaa
gggagtgctg ctgaaactgt aaccaaagga ggcalttatge ttccagaaaa atctcaagga
;izgtattgc aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
iizcaaccag ttagcgtgaa agttggagat aaagttctte toocagaata tggaggcacce
240

aaagtagttc tagatgacaa ggattatttce ctatttagag atggtgacat tcttggasag
300



36/139F atggcagcag gacaagcgtt tagaaagttt 60 aggagtgctg ctgaaactgt aaccaaagga 120 aaagtattgc

aagcaaaagt agtcgetgtt 180 attcaaccag ttagcgtgaa agttggagat 240 aaagtagttc tagat§&ddé Jelitessao
tacgtagact ga 312 <210> 93 <211> 311 <212> DNA <213> Artificial Sequence <220> <223>

Optimised cDNA optimised in the cDNA) <400> 93 atggcagcag gccaagcgtt 60 cgcagtgctg ctgaaactgt
120 aaagtattgc aagcaaaagt 180 attcaaccag ttag%b{ a 240 aaagtagttc tagatgacaa 300 tacgtagact a
311 <210> J4cgragsct0P<212> PET <213> Artificial Sequence <220> <223> Human Cpn10 with
residue Serir’réQ(S) 50 changed to Lysine (K) 50. This construct contains an extra N-terminal Alanine
residue (Ala-Gpgl0-$50K) <220> <221> MISC_FEATURE <222>(51)..(51) <223> where X is anyone
of the followiagraminexacids: Lys, Arg or His <400> 94 PCT/AU2009/000444 37/139 <210> 95
<211> 312 <94%2> DRI <213> Artificial Sequence <220> <223> Native Cpn10 cDNA with an and

S50K substififidf <4655 3y FEFGEAG gacaagegtt tagaaagitt 60 aggagtgctg ctgaaactgt aaccaaagga

120 <323> Optimised cbNA Ala-Cpnl0-D13K (Gly, Arg and stop codons are
optimised in the cDNA)
<400> 54
atggcagcayg gccaagcgtt tcgeaagttt cttcoccactcet ttaaacgtgt attggttgaa
60
cgcagtgoetg ctgaaactgt aaccaaaggt ggcattatge ticcagaaaa atctcaaggce
120
aaagtattge aagcaacagt agtcgctgtt ggctogggtt ctaaaggtaa gggtggcgag
180
attcaaccag ttagcgtgasa agttggcgat aaagttettc tcccagaata tggtggcacc
2440 :
aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag
300
tacgtagact aa
312
<210> 55
<211> 102
<212> PRTF
«213> Artificial Sequence
<220>

<223> Human Cpnl0 with residue Glutamate {E} 18 changed to Lysige
{(§) 18. This construct contains an extra N-terminal Alanine residue
{aAla-CpnlO-E18K)

<220> , .
«221> MIS{_FEATURE
«222> {19)..{(1%}

<223> where 7 is anyone of the following amino acids: Lys, Arg, His,
Gly, Ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ber, Thr,

Asn, Gin

<400> 55

Ala Ala Gly Gin Ala Phe Arg lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glx Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu ile Gin Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 g0 95

Leu Gly Lys Tyr val Asp 100

<210> 56

<211l> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and E18K substitution
<400> 56



—aaagtattgc aagcaacagt agtcgetgtt-180-attcaaccag ttagcgtgaa agttggagat 240 aaagtagttc tagatgacaa
ggattatttc 300 tacgtagact ga 312 extra N-terminal Alanine codon (GCA) cttccactct $ga66q9a%,
attggttgaa ggcattatgc ttccagaaaa atctcaagga ggaaaaggtt ctaaaggaaa gggtggagag aaagttcttc 9/000444
tcc_cagaata tggaggcacc ctatttagag atggtgacat tcttggaaag <210> 96 <211> 312 <212> DNA <213>
Artificial Sequence <220> <223> Optimised cDRXIGPAla-Cpnl10-S50K (Gly, Arg and stop codons are
optimised indbgyebNAY $400x061atgaeageag:-gccaagegtt ¢cgchaasititetttcacteetigaregtgt attggttgaa 60
cgcagtgctg dtgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaag Cc 120 %afé\gtattgc aagcaacagt
agtcgctgtt g@H&&b@‘if%t&égwﬁﬁgégﬁ?ﬁéﬁﬁﬁﬁgi8%?% {eaaccag ttfagg G232 agtiggcyat aaagttcttc
tcccagaata tgg 99gcacs-240.23a0la9tilagrigrReagLgalate Gi@iﬂ@géga’ﬁg@jgmdaﬁtggcaag 300
tacgtagact agg3l2 <210> 97 <211> 102 <212> PRT <213> Artificial Sequence <220> <223> Human
CN:pa[nlo W|t|hA|§ﬁdw@ugm@%@)%@%a&@é@@%@ﬁﬁ%%Fatsotq?ﬁggé‘&ﬁétrwa&?ﬁﬁaﬁﬁs an extra

ermina Ine resi a-Cpnl0 [ Lys Ph
Leu Phe Asg a% @%t[tl%;éﬁ( Egﬁ%a?%%@%%lséqgg%g% (L%JN %?(ré%%ﬁhr&@fg%%é (g?y I}Ie Me’ta 2LO"312U5§(;O
Leu Pro Glu tas6eracindaly Lys Val Leu Gin Ala Thr Val Val Ala 35 4045 Val Gly Arg Gly Ser Lys Gly

Lys Gly Gly &H lle Gin Pro Val Ser 505560 Val Lys Val Gly Asp Lys Val Leu Leu Pro Giu Tyr Gly Gly
Thrlys 38/139

57
<21i= 312
<212> DNA
<213> Artificial Sequence

<220>
<223> Optimised cDNA of Ala-CpnlG-E18K (Gly, Arg and stop codons
are optimised in the cDNA)

<400> 57

atggcagcay gecaagegtt tcgcaagtit cttccactct ttgaccgtgt attggttaaa
&0

cgecagtgety ctgaaactgt aaccaaaggt ggcattabtge ttccagaazaa atctcaagglc
120

aaagtattgc aagcaacagt agtcgetbgtt ggetogggtt ctaaaggtaa gggtggegad
180

attcaaccag ttageogtgaa agttggegat aaagttctte tcccagaata tggtggcacce
240

aaagtagtte tagatgacaa ggattatttc ctatttcogtyg atggtgacat tcttggcaag
300

tacgtagact aa

312

<210> 58

<211> 102

<212> PRT

<213> Artificial Sequence

«220>

«<223> Human Cpnl0 with residue Glutamic Acid (Q) 18 changed to
Arginine (R) 18. This construct contains an extra N-terminal Alanine
residue (Ala-Cpnl0-ELBR)

<400> 58

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Arg Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Le: Pro Giu Lys Ser Gln Gly Lys Val Leu Gin Ala Thr val val Ala 35

A9 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Tle Gln Pro val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

&5 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

a5 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 58

<211> 312

<212> DNA

<213> Artificial Sequence



6570 Val Val Lela Asp Asp Lys Asp Tyr Phe Leu 8590 Leu Gly Lys Tyr Val Asp100 75 Phe 95 80 Arg
Asp Gly Asp lle <210> 98 <211> 312 <212> DNA <213> Atrtificial Sequence <220pC32RB20dotpo8444
Cpn10 cDNA with an and S50R substitution <400> 98 atggcagcag gacaagcgtt tagaaagttt 60
aggagtgctg ctgaaactgt aaccaaagga 120 aaagtattgc aagcaacagt agtcgctgtt 180 attcaaccag ttagcgtgaa
agttggagat 240 aaagtagttc tagatgacaa ggattattt@300%acgtagact ga 312 <210> 99 <211> 312 <212>
DNA <213> Aatificial Sequence <220> <223> Optimised cDNA of Ala-Cpn10-550R chl Arg and stop
codons are dﬁﬂﬁﬁseﬁﬁﬁfiﬂ?e?@DF\PAzQ%(ﬁ%a&tg@%&ﬁ’cﬂ@ﬁé&‘éﬁﬁﬁgﬁf‘éﬁ&ﬁaﬁﬁ‘?ﬁtc §gtsct ttgaccgtgt
attggttgaa 6@%&@&&5@&3&&@ aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc 120 aaagtattgce
aagcaacagt ggiegstai Pgeecacgalt claagggisagygtggegag-18h-atdcancpag ttagegtgaa agtiggcgat
aaagttcttc tcecagaata tggtggcacc 240 aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag
300 tacgtag@Qeag Irex s 1eRa 1007 L PPPLSFIFLD PISI BT L0 5SCAPRiERISSEqTRIRE <220> <223>

Human Conféﬁg@@g&s&dgg@g%r@s@g@gggmgege&aq%e@ (10152 Jhis GBSHuIIEoNtaInS an extra
N-terminal Ai@@lne residue (Ala-Cpn10-552K) <220> <221> MISC_FEATURE <222>(53)..(53) <223>
where X is aayorne cfdbecigiiowing aminoasigs: apsgAFgtdic teccagaata tggaggeace

240

aaagtagtbc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 60

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> OQOptimised c¢DNaA of Ala-Cpni{-E18R (Gly., Arg and stop codons are
optimised in the cDNA}

<400> 60

atggcagcag'gccaagcgtt tcgcaaghtt cttccactet ttgaccegtgt attggttego
60

cgcagtgcty ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggco
120

aaagtattgc aagcaacaght agltogetgtt ggctogggtt ctaaaggtaa gggtggegag
180

attcaaccag ttagcgtgaa agttggogat aaagttctte tcccagaata tggtggcacc
240

aaagtagttc tagatgacaa ggattatttc cratttcgtg atggtgacat tcttggeaag
300

tacgtagact aa

312

<210> 61

<211> 102

<21Z2> PRT

<213> Aartificial Sequence

<220> :

<223> Human Cpnl0 with residue Serine (8) 20 changed to Lysine (K}
20. This construct contains an extra N-terminal Alanine residue
(Ala-Cpnl0-S2CK)

<220>
C«221> MISC_FEATURE

<R2z2> {21})..(21)

<223> where X is anvone of the following amino acids: Lys, Arg or

His

<400> 61

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg val

1 5 ) 10 15

Leu Val Glu Arg Xaa Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val Ala 35
40 45

Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gin Pro Val Ser

5¢ 55 60
val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys



His <400> 100 PCT/AU2009/000444 39/139 Ala Ala Sly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe
Asp Arg Val 151015 Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Sly Sly lle M@C2025304%00B494
Glu Lys Ser Gin Gly Lys Val Leu Gin Ala Thr Val Val Ala 4045 Val Gly Ser Sly Xaa Lys Sly Lys Sly Sly
Glu lle Gin Pro Val Ser 505560 Val Lys Val Sly @%ﬁ??ys Val Leu Leu Pro Glu Tyr Sly Sly Thr Lys 65 70
75 80 Val VaéI%Leu Asp Asp Lys Asg)gTyr Phe Le Ar%QAsp Sly Asp lle 85 900%(?5 Leu Sly Lys Tyr Val
Asp100 35 > 101 <211> 312'<212> DNA <213> Ariificial Segue < <223> Native Cpnl0
cDNA with a&g%aé}hﬁteélr%?ﬁaﬁiﬁ%ﬁe%&%%lr(CEC%EA\;LS%@5%2%{:%3%%%%%r‘? §<§406§ 101 atggcagcag
gacaagcgtt tagaaagttt.gicoactet ttgaecgagt atiggttgaa 60 aggagtgctg ctgaaactgt aaccaaagga
ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgctgtt ggatcgggta aaaaaggaaa
gggtggagag ] ?tt%acag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc 240 aaagtagttc
tagatgacaa ggattatttg,glatttagag atggtgacat tcttggaaag 300 tacgtagact ga 312 <210> 102 <211> 312
<212> DNA <2153> Astficiat Seqaefnes«@20> <223> Optimised cDNA of Ala-Cpn10-552K (Sly, Arg

and stop cod@A8=are og'gimised in the cDNA) <400> 102 atggcagt(?:%gﬁccaagcc%té tcg((:gg}%ttt cttccactct
ttgaccgtgt atgi@ﬁggﬁési é@éggﬂﬁd&%ﬁﬁ%&%&éﬁaﬁ@%%%‘bla atgc Hecagaaaa atcicaagge 120
2

<400>

atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccegagt attggttgaa
60

aggaaagcotyg ctgaaactgt aaccaaagga ggcattatge ttecagaaaa atctcaagyga
120

aaagtattgc aagcaacagt agtogetgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcgtgaa agttggagat aaagttecttc toccagaata tggaggeacc
240 '

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 63

<211> 312

<212>  DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-Cpnl0-$20K {Gly, Arg and stop codons are
optimised in the cDNA}

<400> 63

atggcageag gcraageogtt tegeaagttt cttecactot ttgaccgtgt attggttgaa
&0 ‘

cgcaaagotyg ctgaaactgt aaccaaagglt ggeattatge ttccagaaaa atctecaagge
120

aaagtattgc aagcaacagt agtcgctgtt ggetcgggtt ctaaaggtaa gggtggegay
180

attcaacrag ttagogtgas agttggcogat aaagbictte teccagaata tggtggeacce
240

aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag
300

tacogtagact aa

312

<210> &4

<z211> 102

«212> PRT

«213> Artificial Sequence

<220>

<223> Human Cpnl0 with residue Alanine (A) 22 changed to Lysine (K)
22. This construct contains an extra N-terminal Alanine residue
{(Ala-Cpni0-A22K)

<220 .

<221> MISC_FEATURE

<222>  {(23)..(23)

<223> where X is anyone of the following amino acids: Lys, Arg or
His

<400> 64



aaagtattgc aagcaacagt agtcgctgtt ggctcgggta aaaaaggtaa gggtggcgag 180 attcaaCcag ttagcgtgaa
agttggcgat aaagttcttc tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa ggattatttc Saiiedigaaygagedat
tcttggcaag 300 tacgtagact aa 312 <210> 103 <211> 102 <212> PRT <213> Artificial Sequence <220>
PCT/AU2009/000444 40/139 <223> Human Cpg%ﬁ ith residue Glycine (G) 54-changed to Lysine (L)
54. This construct contains an extra N-terminal Afariine residue (Ala-Cpn10-G54K) <220> <221>
MISC_FEAT E”‘@ﬂ:y(%}?(é?ﬁ Fro3arirere X HRyorte ortRe T ﬁn@?ﬂn}rﬁo acids: Lys, Arg or
His <400> 1Q3 Alg Ala Gy GinsAla,RhexALgdys RhedauU-Ri0 Loy Bhe AspAkg ¥l 151015 Leu Val
Glu Arg Ser Ata Ala Glu Thr Val Thzd.ys Gly Gly lle Met 262530 Leu Pro Glu Lys Ser Gin Gly Lys Val
Leu Gin Ala Fhr \Pab\@IMAly 8554045 v 1@ Y- BeVSly Serdiys Maa Tys @Y & Ghitlle &in Pro Val Ser
505560 Val %v%ye% IA%L%% véPLew Ley PraGluTyr.Gly Gly Thr Ly 657,25 80 Val Val Leu Asp
Asp Lys Asp Tyr Phe Leu Phe Arg R{sp @K/ Asp Ile 85 90 95 Lgu Gly Lys Tyr Val Asp100 <210> 104
<211> 312 <423 3N x203>Adificial Sequencex 220>3222 3y-Neitves BpAted eRNA with an extra
N-terminal Akine codon (GCA) ari@ G54K substjtution <400> 104 at ca%caggﬁacaagcgtt tagaaagttt
cttccactct ttgdgtghtt atty A% Igﬁgﬁﬁf’g&ﬁrc%§a58¥g€§30%ﬁ%§”§§a ggcattatgc ttccagaaaa
atctcaagga 1£0,agagtajlgc-pageaagagt agtcgcigh ggatcgggtt ctaaaaagaa gggtggagag 180 attcaaccag
ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc 240 aaagtagttc tagatgacaa ggattatttc
ctatttagag atg caf¥cttggaaag 300 tacgtagact ga 312 <210> 105 <211> 312 <212> DNA <213>
Artificial Seqd%ﬁ%e <gzp> <223> Optimised cDNA of Ala-Cpn10-G54K (Gly, Arg and stop codons are

<
<213> Artificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon {(GCA)
and AZ2K
. <400> 65

atggcagcag gacaagogtt tagaaagtit cttccactcet ttgaccgagt attggttgaa
60

aggagtgcta aagaaactgt aaccaaaggsa ggcattatge ttccagaaaa atctcaagga
120

aaagtattgc aagcaacagt agtcgotgtl ggatcgggtt ctaaaggaaa gyggtggagag
180

attcaaccag titagcgtgaa agttggagat aaagttettc tcccagaata tggaggcaco
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 66

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-CpnlO-A22K {(Gly, Arg and stop codons are
- optimised in the cDNA)

<400> 66

atggcagcag gocaagoghbt tcogeaagttt cttccactet ttgaccgtgt attggttgaa
€0 .

cgcagtgeta amgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggce
120

aaagtattgc aagcaacagt agtcgctgtt ggetcgggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagegtgaa agttggegat aaagtitcttce tcccagaata tggtggeacc
240

aaagtagttc tagatgacaa ggattatttc ctatttegtg atggtgacat tctbggeaag
300

tacgtagact aa

312

<210> 67

<211> 102

<212> PRT

<213> Artificial Seguence
<220>



——optimised-inthe cDNA) <466>-105 atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa

60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc 120 aaagtpHigeasaraagiaiia
agtcgctgtt ggctcgggtt ctaaaaagaa gggtggcgag 180 attcaaccag ttagcgtgaa agttggcgat aaagttcttc
tcccagaata tggtggcacc 240 PCT/AU2009/000444 41/139 aaagtagttc tagatgacaa ggattatttc ctatttcgtg
atgg gacat tcttggcaag 300 tacgtagact aa 312 <2P083%211> <212> <213> <220> <223> 106 102 PRT

Artificial Sequerte reRd9>HON <ZhI>13E2402] PorBiAne2 18> MtificiakSe direhteiag20> <223>

Native Cpn10HDNE with idn ears Nae Rt AR AR s N (EERT Hd B8RS UIRStdn <400> 107
atggcagcag d4¢3agett idgakagttt cttccactct ttgaccgagt attggttgaa 60 aggagtgcty ctgaaactgt
aaccaaagga ggeattatgeHceagaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt
ctaaaggaaa gaaaggagag.l8@zattcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc 240

aaagtagttc tag&@acaﬁlgﬁ%ﬁ‘aﬁtﬁc TRARPEgAF aRfyffdcartctiggabay 300 tHedtdhalt §a°312 <210> 108
<211> 312 <2}2> DNA <213> Artificial Sequence

<
Ala Ala Gly GIn Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15
Leu Val Glu Arg Ser ala Ala Glu Xaa Val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val val Ala 35
40 45
Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

Val Lys val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lvs
6% 70 75 80O
val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly asp Ile
85 90 95
Leu Gly Lys ‘Tyr Val Asp 100
<210> &8
<211> 312
<212> DNA

" <213> Artificial Sequence
<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA})
and T24K substitution

<400> 68

atggcagcag gacaagcgtt tagaaagttt cttocacrtct ttgacegagt attggttgaa
60 ]
aggagtgetg ctgaaaaagt aaccaaagga ggcattatgoe ttccagaaaa atctcaagga
120

aaagtattge aagcaacagt agtegetgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcgtgaa agttggagalt azmagttctte tceccagaata tggaggcacc
240

aaagtagttc tagatgacas ggattattte ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> &9

<211l> 311

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-Cpnl0-T24K (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 69

atggcageag gccaagegtt togceaagttt cttecactct ttgaccghbgt attggttgaa
60

cgcagtgetyg ctgaaaaagt aaccaaaggt ggcattatge ttccagaaad atctcaaggce
12¢

aaagtattgc aagcaacaglt agtcgetgtt ggctcgggtt ctaaaggtbaa gggtggcgag
180

attcaaccag ttagcgtgaa agtitggcegat aaagttcttc tcccagaata tggtggcacc
240



-

<220> <223> Optimised cDNA of Ala-Cpn10-G56K (Gly, Arg and stop codons are optimised in the
cDNA) PCT/AU2009/000444 42/139 <400> 108 atggcagcag 60 cgcagtgctg 120 RaSgleitgeopgmos44
attcaaccag 240 aaagtagttc 300 tacgtagact 312 gccaagcgtt ctgaaactgt aagcaacagt ttagcgtgaa

tagatgacaa aa tcgcaagttt aaccaaaggt agtcgctg%gg% gcgat ggattatttc cttccactct ggcattatgc ggctcgggtt
aaagttcttc ctatttcgtg ttgaccgtgt ttccagaaaa ctaa a tcccagaata atggtgacat attggttgaa atctcaaggc
gaaaggcga WEC%‘F@%@ LRG3 T0 é"fﬂg"i‘ﬁ)"zgé‘i%?’ﬁg%éi%tg%%%cial Sequence
<220> <223§ac an.Caqnl0 with residue Glutamic Acid (E) 58 changed to Lysine (L) 58. This
construct cogtains an extra N-terminal Alanine residue (Ala-Cpnl10-E58K) <220> <221>
MISC_FEATURE - <222>(59)(59) <223> where Z is anyone of the following amino acids: Lys, Arg,
His, Gly, Ala‘f"?\@g L%@ lle, Pro, Phe, Tyr, Trp, Cys, Met, Set, Thr, Asn, Gin <400> 109 Cly GinPhe Arg
Lys PheLeu Ehég Aspeval 65 Val 85 Leu <210> 110 <211> 312 <212> DNA <213> Atrtificial

Sequence <2209 <223> Native €antaeDNA with an and E58K substitution <400> 110
«<220> ‘
<223> Human Cpnil with residue Glycine (G) 28 changgd to Lysmne {K)
29, This construct contains an extra N-terminal Alanine residue
(Ala-Cpnl0-G29K) '
<220>
<221> MISC_FEATURE
<222>  (30}..(30}) ) )
<323> where X iz anyone of the following amino acids: Lys, Arg or

His

<400> 70

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 1¢ 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lvs Gly Xaa Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln aAla Thr val Val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Ser
50 55 60

val Lys Val Gly Asp Lys val l.eu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 890

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 11

<211> 312

«212> DNA

<213> Artificial Sequence

<220>

<223> WNative Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and G29K substitution

<400> 71

atggcagcag gacaagcegtt tagaaagttt cttccactct ttgaccgagt attggttgaa
60

aggagtgcetyg ctgaaactgt aaccaaagga aaaattatge ticcagaaaa atctcaagdga
120

aaagtattgec aageaacagt agtcgetgtt ggatcgggit ctaaaggasa gaggtggagag
180

attcaaccag ttagcgtgaa agttggagat aaagttcttce tcccagaata tggaggeacc
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 72

«211> 311

<212> DNA

«<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-Cpnl0-G29K {(Gly., Arg and stop codons are
optimised in the cDNA)



atggcagcag gacaagcgtt tagaaagttt 60 aggagtgctg ctgaaactgt aaccaaagga 120 aaagtattgc aagcaacagt
agtcgct_gtt 180 attcaaccag ttagcgtgaa agttggagat 240 aaagtagtic tagatgacaa ggattagerdfpayba
N-terminal Alanine codon (GCA) cttccactct ttgaccgagt attggttgaa ggcattatgc ttccagaaaa atctcaag§g444
ggatcgggtt ctaaaggaaa gggtggaaaa aaagttcttc tcccagaata tggaggcacc ctatttagag atggtgacat tcttggaaag
PCT/AU2009/000444 43/139 tacgtagact ga 312&230> 111 <211> 312 <212> DNA <213> Artificial
Sequence <22¥»<223> Optimised cDNA of Ala-Cpn10-E58K optimised in the cDNA) <400> 111
atggcagcaq[ ma%mst@geaa@ta% psagEictl effasactgtanteRed§t gctafde120 aaagtattge
aagcaacag cgctgtt ggctcgggtt 180 attcaaccag.t a 40 aaa
S L e e
Artificial <220 s2238gH waars £4p1at Oaytitut)s60. dduisccoastructa@iss Con 109080 Fx 220> <221>
MISC_FEATWURE <222>(61)..(61) <400> 112 Ala Ala GIX Gin Ala Phe 15 Leu Val Glu Arg Ser Ala 20
25 Leu Pro G{j /8 5éf FRIRAG 137 PHETEPPrFRPErceee toceagaata tagiaetace

aasagtagttc tagatgacaa ggattatttc ctatttegtg atggtgacat tottggeaag

300

tacgtagact a

311

<210> 73

<211> 102

<212> PRT

<213> Artificial Sequence
<220>

<223> Human Cpnl0 with residue Methionine (M)} 31 changed to Lysine
(X} 31. This construct contains an extra N-terminal Alanine residue
(ala~Cpnl0-M31K)

<220>

<221> MISC_FEATURE

<222> {32)..(32)

<223> where X is anyone of the following amino acids: Lys, Arg or

Hisg

<400> 73

Ala Ala Gly Gln Ala pPhe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 i5

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Xaa

20 25 30

teu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Iile Gln Pro Val Ser
50 55 60

val Lys val Gly Asp Lys Val Leu Ireu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 S0 a5

Leu Gly Lys Tyr Val Asp 160

<210> 74

<211> 312

<Z212> DNA

<213> artificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon {GCA)}
and M31K substitution
<400> 74
atggeagcag gacaagcegtt tagaaagttt ctteocactct rtgaccgagt attggttgaa
60
aggagtgectyg ctgaszactgt aaccaaagya ggcattaaac ttccagaaaa atctcaagga
120
asagtattge aagcaacagt agtegotgte ggatcgggtt ctaaaggaaa gggtggagag
180

~attcaaccag ttagegtgaa agttggagat aaagttcttc rcccagaata tggaggcacc
2490
aaagtagttc tagatgacaa ggattatttc ctattitagag atggtgacat tcttggaaag
300



Ala Glu Thr Val Tilt 30 Gly Lys Val Leu Gin Leu Pile Asp Arg Val 15 Lys Gly Gly lle Met Ala Thr Val
Val Ala 35 40 Val Gly Ser 50 Val Lys Val 65 Val Val Leu 85 Leu Gly Lys 45 Gly Seiclays Ghodssiobys4
70 Asp Asp Lys 90 Tyr Val Asp Gly Lys Gly Gly Glu lle Xaa Pro Val Ser 5560 Val Leu Leu Pro Glu Tyr
Gly Gly Tilt Lys 7580 Asp Tyr Phe Leu Phe Arg Asp Gly Asp lle 95 100 <210> 113 <211> 312 <212>
DNA <213> Artificial Sequence <220> <223> N2a#1é9%on10 cDNA with an extra N-terminal Alanine
codon (GCA)} ang £60K ghbstitution <400> 113 atggcagcag gacaagcgtt tagaaagttt cttccactct
ttgaccgagt atiggttgaa 60 PCT/AU2009/000444 44/139 aggagtgctg 120 aaagtattgc 180 attaaaccag 240
aaagtagttc 300 tacgtaé;act 312 ctgaaactgt aaccaaagga aagcaacagt agtcgctgtt ttagcgtgaa agttggagat
tagatgacaa gtttg% ggcattatgc ggatcgggtt aaagttcttc ctatttagag ttccagaaaa atctcaagga
ctaaaggaaa gggiggagag tcccagaata tggaggcacc atggtgacat tcttggaaag

«<213> Artificial Segquence

<220>

<223> Optimised cDNA Ala-CpnlO-M31K (Gly, Arg and stop codons are
optimised in the cDNA) '

<400> 75

atggcagcag gocaagegtt tcgcaagttt crttccactet ttgaccgtgt attggtigaa
60

cgeagtgety ctgaaactght aaccaaaggt ggeattaaac ttcoccagasaa atctcaagygce
120 )

aaagtattgc aagcaacagt agtcgetgtt ggoteggygtit ctaaaggtaa gggtggcgag
180

attcaaccag ttagegtgaa agttggcgat aaagttctte tcecagaata tggtggeacce
240

aaagtagttc tagatgacaa ggattatttec ctatttegtg atggtgacat tcttggcaag
300

tacgtagact aa

312

<210> 76

<23il1> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnld with residue Glutamic acid (E) 34 changed to
Lysine (K) 34. This construct containg an extra N-terminal Alanine
residue {(Ala-Cpnl0-E34K)

<220>

<221> MISC _FEATURE

<222>  (35})..(35)

<223> where X is anyone of the following amino acids: Lys, Arg or
His

<220>

<221> MISC FEATURE

<22Z> (35)..(35)

<223> where Z is anyone of the following amino acids: Lys, Arg, Hisg,
Gly, Ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr,

Asn, Gln

<400> 76

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glx Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Gilu Tyr Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Axg AsDp Gly Asp Ile

85 30 95

Leu Gly Lys Tyr Val Asp 100

<210> 77

<211> 312

«<212> DNA



<210> 114 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223> Optimised cDNA of
Ala-Cpnl10-Q60K (Gly, Arg and stop codons are optim sed in the cDNA) <400> 114@tgacagedadino444
gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatge
ttccagaaaa atctcaaggc 120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcgag 180
attaaaccag ttagcgtgaa agttggcgat aaagttcttc tccé@dalta tggtggcace 240 aaagtagttc tagatgacaa
ggattatttc ctattcgig aggtgacatitcitggeaag 300 tacgtagact aa 312 <210> 115 <211> 102 <212> PRT
<213> ArtificidPSequence <220> <2:>2?z’x> Human Cpn10 with residye Proline (P).61 changed to Lysine
(L) 61. This g@éé@ﬁﬁ%@ﬁ%ﬁ%ﬁ@ﬁa Kitterminal Afanine residue (Ala-Gpni0-P61K) <220> <221>
MISC_FEATURE <222>(62)..(62) <223> where X is anyone of the following amino acids: Lys, Arg or
His <400> 11boAlsddadChp takuAda P hesArgdtys RitedcegtRio telr Pive AspARFVarE51015 Leu Val
Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530 Leu Pro Glu.Lys Ser Gin Gly Lys Val
Leu Gln Ala j‘fﬁa\?ﬁ??fﬁ K35 90%5 Vi %?@%{r B 56t Vs %ng/cﬁya}gaé?y aéli/%ﬁ%% GlIn Xaa Val Ser
505560 Val lLys Mak@ly Asgdausdial ketcbetuProdolt dogatfty &lyahbydays 65u70:785280 Val Val Leu Asp
Asp Lys AspiByr Phe Leu Phe Arg Asp Gly Asp lle B5 90 95 Leu Gly Lys Tyr Val Asp100
PCT/AU2009/00G44429 571392 29°E> FFS 2825 PRFAES 1SS AFfifitfarSaquEhedE5%0> <223> Native
Cpn10 cDNA {lith an extia N-terminal Alanine codon(GLA) AN RELK sUbstituians5400> 116
atggcagcag gagaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60

tacgtagact ga

312

«<210> 18

<211> 312

<212> DNA

<213> Artificial Sequence
<220>

<223> Optimised cDNA Ala-Cpnl0-E34K (Gly, Arg and stop c¢odons are
optimised in the cDNA}

<400> 78

atggceagcag gocaagegtht btcgcaagttit cticecactct ttgaccghtgi attggttgaa
60

cgecagtgetg ctgaaactgt aaccaaaggt ggcattatge ttocaaaaaa atctcaaggc
120

aaagtattge aagcaacagt agtcgetgtt ggcotogggtt ctaaaggtaa gggtggegag
189

attcaaccag ttagcgtgaa agttggcgat aaagttettce tcccagaata tggtggeaco
240

aaagtagtte tagatgacaa ggattatttc ctatttogtg atggtgacat tcttggcaag
300

tacgtagact aa

312

<210> 79

<211i> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with residue Glutamine (Q} 37 changed to Lysine
{K) 37. This construct contains an extra N-terminal Alanine residue
(Ala-Cpnl0-Q37K)

<220>

<321> MISC_FRATURE

«222> (37)..(37)

<223> where X is anyone of the following amine acids: Lys, Arg ox
His

<220>

<221> misc_feature

<222> (38})..(38) .

<323> Xaa can be any naturally occurring amino acid

<400> 79
ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 i5

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met
20 ‘ 25 30



aggagtgctg ctgaaactgt aaccaaagga ggcattatgce ttccagaaaa atctcaagga 120 aaagtattge aagcaacagt
agtcgctgtt ggatcggott ctaaaggaaa gggtggagag 180 attcaaaaag ttagegtgaa agttggagat-aaa9 % 0444
tcccagaata tggaggcacc 240 aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag 8%
tacgtagact ga 312 <210> 117 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223>
Optimised cDNA of Ala-Cpn10-P61K optimised Hth#cDNA) <400> 117 atggcagcag gccaagcgtt
tcgcaagttt 60 egcagiocia cigaaasigtancegaaggtikdOiaaagiatigtaaageaadayeagidgetgtt 180 attcaaaaag
ttagcgtgaa agttggcgat 240 aaagtagtte tagatgacaa ggattatttc 300 tac actaa 312 <210> 118 <211>
102 <212> PRt @Is%eﬂrﬁﬁﬁlaﬁege% %é’ 5’22091%’2%%& il éf %WIH‘? tedidue 66. This
construct corq,tg_{ng AN AN LA-VO0K)a2207 522 b2 NESE Jggpgﬂy%gfagga(@;) .(67) <223> where
X is anyone @kthe H|s <400> 118 Ala Ala Gly Gin 1 Leu Val Glu Arg 20 Leu Pré¢Glu Lys 40 46/139
Val Gly Ser @b,as\erll_ysnehsmyy@gx@lyx@lmses%w&rqsygbeaér@I@%&{Xyé*%liléu Leu Pro Glu 65 70

75 Val Val Léd As As Phe Leu lf&e 85 90 95 Leu Gly Lys Tyr Val Asp100 lle Gin Pro
Val Ser 60 Tyr el éﬁﬁﬁ“ﬁ \P ré) Asp Gly Asp lle

«<210>

<21%> 312

<21Z> DNA

<213> Artificial Seguence
<220>

<223> Native CpnlQ cDNA with an extra N-terminal Alanine codon ({GCA)
and Q37K substitution

<400> 80

atggcagcayg gacaagegtt tagaaagttt cttccactet ttgaccgagt attggttgaa
60

aggagtgcetg ctgaaactgt d@accaaagga ggcattatgc Ltccagaaad atctaaagga
120

aaagtattgce aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
180 ‘

attcaaccag ttagcegtgaa agttggagat aaagttettc tcccagaata tggaggcacc
240

aaagtagtte tagatgacaa ggattatttc ctatttagag atggtgacalt tcttggaaag
300

tacgtagact ga

312

<210> 81

<211> 312

212> DNA

<213> artificial Seguence

<220>

<223> Optimised cDNA Ala-Cpni0-Q37K (Gly, Arg and stop codons are
optimised in the cDNA}

<400> 81

atggeagcag gccaageogtt tegeaagttt cttccactcet ttgaccgtglt attggttgaa
690

cgoagtgetyg ctgaaactgt aaccaaaggt ggcattatgc ttoecagaaza atctaaagge
120

aaagtattgc aagcaacaght agtcgetgtt ggctcgggtt ctaaaggtaa gggtggcegayg
180

attoaaccag ttagecgtgaa agttggcgat aaagttette tcccagaata tggtggeacc
240

asagtagttc tagatgacaa ggattattte ctatttecgtg atggtgacat tcitggcaag
300

tacgtagact aa

312

<210> 82

<211> 102

<212» PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with residue Valine (V) 40 changed to Lysine (K}
40. This construcs contains an extra N-terminal Alanine residue
(Ala-Cpnl0-V40K

<220>



-

<210> 119 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223> Native Cpn10 cDNA with
and V66K substitution <400> 119 atggcagcag gacaagcgtt tagaaagttt cttccactct 60 E§Jd4idetgo/000444
ctgaaactgt aaccaaagga ggcattatgc 120 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt 180 attcaaccag
ttagcgtaaa aaaaggagat aaagttcttc 240 aaagtag tgacaa ggattatttc ctatttagag 300 tacgtagact ga
312 <210> 120 <211> 312 <212> DNA <213>ArtificCial Sequence <220> <223> Optimised cDNA
Ala-Cpn10- V§§;< (G Sﬂfﬁﬁ@ﬁop codons are optimised in the cDNA) <400> 120 atggcagcag
gccaagcgtt tcgeaagt gftgggqggt Hoacegigtatigoigaa plhggeagigcig sigaaactgt aaccaaaggt ggcattatge
ttccagaaaa ateicaaggc 120 aaagtattgc aagcaacagt agtcgcetgtt ggctcgggtt ctaaaggtaa gggtggcgag 180

attcaaccag tfé%@égtgaiéséfaﬁ t aaagttcttc tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa
ggattattic ctdf icliggcaag, 300.tacatagactaa.d1e 5216 12k <2ht>ch02 <212> PRT
<213> ArtIfIQJ@_ equence <2§O> <223> Human Cpn10 with residue Aspartic Acid (D) 68 changed to

Lysine (K) 6&addis aanstruct contains an extra N-terminal Alanine residue (Ala- CE; n10-D68K) <220>
<221> MISCMRENFURE @222&@@@%26@@/0@@4@%“4%723@6&2%%% {€%Z Y8-anyone of the

following aming a W deHis, Gl Algy Val,.L¢Us 18, Pro,Phe, Bk, T Gys, Met, Ser, Thr, Asn
or Gin <400§ Lﬁ Ala G fi/ GIn Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val 151015 Leu Val

Glu Arg Ser Ma AleoGlinThyd/akT ey s Gl &lyiie Met 2025304 8hPYe GHelys Ser & Gly Lys Val
Lou Cin Ala Thy V2l Val Ala 35,8048 Val Gl Ser Gl Ser s 1Y b Gl Gl Glule Gin Pro Val Ser

50 55
val Lys val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80
val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Iile
85 90 95
Leu Gly Lys Tyr Val Asgp 100
<210> 83
<211> 312
<212> DNA
«<213> Artificial Seguence
<220>

<223> Native CpnlQ cDNA with an extra N-terminal Alanine codon (GCA)
and V40K substitution

<400> 83

atggcagcag gacaagcgtt tagaaagtit cttccactcet ttgaccgagt attggttgaa
60

aggagtgcty ctgaaactglt aaccaaagga ggcattatyge ttccagaaaa atctcaagga
120 :

aaaaaattgc aageaacagt agtcgctgtt ggategggit ctaaaggaas gggtggagad
180 )

attcaaccag ttagcgtgaa agttggagat aaagttcttc tcecagaata tggaggcacco
240

aaagtagttc tagatgacaa ggattattte ctatttagay atggtgacat tctigygaaag
300 :

tacgtagact ga

312

<210> B84

<211> 312

<212> DNA

«<213> Artificial Sequence

<220>

«223> Optimised cDNA Ala-Cpnld-V40K {Gly, Arg and stop codons are
optimigsed in the cDNA)

<400> 84

atggcagcag gcecaagcogtt tegeoaagttt cttecactet ttgaccgtgt attggttgaa
60

cgcagtgctyg ctgaaactgt aaccaaaggt ggeattatge ttccagaaaa atctcaagge
120

aaaaaattge aagcaacaglt agtcgetgtt ggctegggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagcgtgaa agttggcgat &aaghttcttce toccagaata tggtggeacc
240



Val Lys Val Gly GIx Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys 65 70 75 80 Val Val Leu Asp Asp Lys
Asp Tyr Phe Leu Phe Arg Asp Gly Asp lle 85 90 95 Leu Gly Lys Tyr Val Asp100 <P{3EAP2089/0004
<212> DNA <213> Artificial Sequence <220> <223> Native Cpn10 cDNA with an extra N-terminal
Alanine codon (GCA) and D68K substitution <400> 122 atggcagcag gacaagcgtt tagaaagttt cttccactct
ttgaccgagt attggttgaa 60 aggagtgctg ctgaaactgt%% aagga ggcattatgc ttccagaaaa 120 aaagtattgc
aagcaacagt L%@@ﬁé&"g@é?@dj@@ﬁaétﬁéé%%i%%‘ﬁt%?é’é@a@ttf‘gé@@f@éa%féﬁﬁ%aagg aaagttcttc
tcccagaata g@ggg tagatgacaa ggattatttc ctatttagag atggtgacat 300 tacgtagact ga 312 <210>
123 <211> 35[@ <2 2> DNA <213> Atrtificial Sequence <220> <223> Optimised cDNA of
Ala-Cpn10-068K (Gly, Arg and optimised in the cDNA) <400> 123 atggcagcag gccaagcgtt 60
cgcagtgctg ct é%f:act%? 120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt ctaaaggtaa 180 attcaaccag

<
ttagcgtgaa ag ca@, Taaagttcttc fcccagaata 240 aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat
300 tacgtagagh;aa 312: BCJ{A1U2009/000444 48/139 (K) Arg or Val Met Ala35 Ser Lys 80 lle
<220>
«223» Human Cpnl( with residue Leucine (L} 41 changed to Lysine (K)
41: This construct contains an extra N-terminal Alanine residue
(ala~-Cpnl0-L41K)
<220>
<221> MISC_FEATURE
<222>  (42)..(42)
<223> where X is anyone of the following amino acids: Lys, &rg or

His

<400> 85

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 16 15

Leu Val Glu Arg Ser Ala Ale Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Xaa Gln ala Thr Val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 5% 60 ‘

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly asp Ile

85 20 95

Leu Gly Lys Tyr Val Asp 100

<210> 86

<211> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> HNative Cpnl0 cDNA with an extra N-terminal Alanine codon {GCA}
and L.41K substitution

<400> 86

atggcageag gacaagcegtt tagaaagttt cttcecactct ttgaccgagt attggttgaa
‘60

aggagtgctg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
126

asagtaaaac aagcaacagt agtcgctgtt ggatcegggtt ctaaaggaaa ggotggagay
180

attcaaccag ttagegtgaa agttggagat aaagticttc toccagaata tggaggeaco
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210=> 87

<211i> 312

<212> DNA

<213> Artificial Seqguence

<220>

<223> Optimised cDNA Ala-CpnlO-L41K (Gly, Arg and stop codons are
optimised in the cDNA)



<210> 125<211> 312 <212>-DNA <213> Atrtificial Sequence <220> <223> Native Con10 cDNA with

an and P73K substitution <400> 125 atggcagcag gacaagcgtt tagaaagttt 60 aggagt {
aaccaaagga 120 aaagtattgc aagcaacagt agtcgctgtt 180 attcaaccag ttagcgtgaa agtt%%gg%t%?ggg }%0444

aaagtagttc tagatgacaa ggattatttc 300 tacgtagact ga 312 extra N-terminal Alanine codon (GCA)
cttccactct ttgaccgagt attggttgaa ggcattatgc ttccayyd®a atctcaagga ggatcgggtt ctaaaggaaa gggtggagag
aaagttcttc tcaag@aatgy tggaggcacc ctatttagag atggtgacat tcttggaaag <210> 126 <211> 312 <212> DNA
<213> Artificaé%b@mm@gcew@mw&m@mtmts@(&@Mﬂla‘:%@mt@?%%@I}‘/F% and stop codons
are optimiseflYin the cDNA) <400> 126 atggcagca aagcgtt tcgcaagttt ctice tgaccgtgt
attggttgaa 6@%@?&8?&@@5?@335&?& 33%%%%35%t %ggcc%a%t%;?ggg %ct%%%ggggaa?%%%%%gg% <iZO .49/139
aaagtattgc aggenrcagt agicgsigiqoetageatitiaanggtaagagtogegagtt8laticaacsay ttagcgtgaa
agttggcgat aag@ttcttc tcaaagaata tggtg%cacc 240 aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat
tcttggcaag 300UERIRARFaclag 1932219 IFFLD FRIH(GS &1§§Cﬁﬁa&%§gﬁ?ﬁﬁ3iﬁ Sequence <220>

<223> Humdjl pnl 0 with sesidue Glutanic Acid (). 73-changed tadusine- ¢k gaaEhis construct
contains an @xtra N-terminal Alanine residue (Ala-Cpnl10-E74K) <220> <221> MISC_FEATURE

<222>(75)..(7&yxc228=twdsere 2 is anyone of the following amino acids: Lys, Arg, His, Gly, Ala, Val,

Len, lle, Pro2Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn or Gin <400> 127 Ala Ala Gly Gin Ala Phe Arg Lys
Phe Leu Pro Lgy.PhggAsp Arg Val :

<211> 102

<212> PRT

<213> Artificial Sequence

<220>

«223> Human Cpnll with residue Glutamine (Q) 42 changed to Lysine
(K} 4&2. This construct contains an extra N-terminal Alanine residue
(Ala-Cpnl0-Q42K}

<220>

<223i> MISC_FEATURE

<222> (43)..(43}) .

<223> where ¥ is anyone of the following amino acids: Lys, Arg or

His

<400> 88

ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg val

i 5 ' i9 15

Leu Val Giu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 ' 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Xaa Ala Thr val Val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro vVal Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Gilu Tyr Gly Gly Thr Lys

65 10 75 80

Val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 89

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> HNative CpnlO cDNA with an extra N-terminal Alanine cedon (GCA}
and Q42K substitution

<400> 89

atygcageag gacaagcegtt tagaaagttt ctteeactct ttgaccgagt attggttgaa
60

aggagtgetg ctgaaactgt aaccaaagga ggcattatge ttccagaaas atctcaagga
120

aaagtattga aagcaacagt agtcgetgtc ggateggghbt ctaaaggaaa gggtggagag
180

attcaaccag ttagecgtgaa agttggagat aaagttctte tcececagaata tggaggoace
240

aaagtagttc tagatgacaa ggattattte ctatttagag atggtgacat tottggaaag
300



—-1510615teuVal Glu Arg-Ser-Ata-Ala Glu Thr Val Thr Lys Gly Gly Ille Met 202530 Leu Pro Glu Lys Ser

Gin Gly Lys Val Leu Gin Ala Thr Val Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly ﬁﬁ&«%@é‘%@@e
Gin Pro Val Ser 505560 Val Lys Val Gly Asp Lys Val Leu Leu Pro GIx Tyr Gly Gly L §6
Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp lle 85 90 95 Leu Gly Lys Tyr Val
Aspl00 <210> 128 <211> 312 <212> DNA <2185f1Aftificial Sequence <220> <223> Native Con10
cDNA with an and 544K gubstitution <400> 128 atggcagcag gacaagcgtt tagaaagttt 60 aggagtgctg
ctgaaactgt aaceaaagga 120 aaagtattgc 180 attcaaccag ttagcgtgaa agttggagat 240 aaagtagttc 300
tacgtagact 312 extra N-terminal Alanine codon (GCA) cttccactct ttgaccgagt attggttgaa ggcattatgc
ttccagaaaa aﬁé@:%}ag@gzgggtggagag aaagttcttc tcccaaaata tggaggcacc PCT/AU2009/000444 50/139
<212> DNA <213> Agfificial Sequence <220> <223> Optimised cDNA Ala-Cpn10-E74K (Gly, Arg and
stop codons are optimisétiini e RMNAF«400> 129 atggcagcag gccaagcgtt tcgcaagttt cttccactct

ttgaccgtgt attggitgaa 600 C ct a ct taftgc aagcaa 80, ttagcgtgaa
240 aaagtagtzg %&! ﬁ%)ggggayé%agc aa 511%9 %g?g ?ggf) glgt%b 1%3% tc< 12§lcri é(;%?%%g

<4G0> 80

atggcagceag gccaagegtt teogeaagtbtt cttecactet ttgaccgtgt attggtigaa

60

cgeagtgctg ctgaaactglt aaccaaaggt ggcattatge ttccagaaaa atctcaaggce

120

aéagtattga aagcaacagt agtcgotgtt ggetegggtt ctaaaggtaa gggtggcgag

180 :

attcaaccag ttagcgtgaa agttggegal aaagttctte tccecagaata tggtggeacc

240

aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag
© 300

tacgtagact aa

312

«<210> 91

<21il> 102

<212> PRT

<213> Artifigial Seguence

<220>

<223> Human Cpnid with residue Threonine (T} 44 changed to Lysine
(KY 44. This construct containg an extra N-terminal Alanine residue
(Ala-Cpnl0-T44K)

<220>

<221> MISC_FEATURE

«222> {45} ..(45}

«233> where X is anyone of the following amino acidg: Lys, Arg or

His

<400> 91

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 is

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Xaa Val val Bla 35

40 45

val Gly Ser Gly Ser Lys Cly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 . 70 75 80

Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 Ly 95

Leu Gly Lys Tyr Val Asp 100

<210> 82

<211> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon {GCA}
and T44K substitution
<400> 92



<213> Artificial Sequence <220><223> Human Cpn10 with 75. (X-Con10-Y75K) <220> <221>
MISC_FEATURE <222> (75)-(75) <223> where X is anyone His <400> 130 Ala GIHEIANROPHE0RAG4
Lys Phe Leu Pro 1510 Val Glu Arg Ser Ala Ala Glu Thr Val Thr 2025 Pro Glu Lys Ser GIn Gly Lys Val
Leu Gln 4045 Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu 5055 Lys Val Gly Asp Lys Val Leu Leu Pro Glu
6570 Val Leu Asp Asp Lys Asp Tyr Phe Leu P 8550 Gly Lys Tyr Val Asp100 <210> <211> <212>
<213> <2202t92083< MNative Bprdil cRRpeM it arf Y TSREsGbsHigR6ATHA0ES It Sitfycaggac
aagegtttag a8fhatiett ceactotit accoagiatt 60 agtgeldelg apacidlaag. cagagaAdds AagCtic cagaaaaate
120 gtattgca c%aca&tagt cgctgt?gga tcgggticta aaggaaaggg 180 caaccagtta gcgtgaaagt tggagataaa
gttctictcc cagaagaagg489PGA4A1 2000400044 4 gtagtintay atgecaagga 300tgtegaetga 309 51/139
ttatttccta tttag@@atg gtgacattct tggaaagtac <210> 132 <211> 309 <212> DNA <213> Artificial
Sequence <% 2P, OPHTHIEG AINELREN TR 75K G BT Ahd st88E5d0ns are optimised in
the cDNA) <4 A4 AlgPcaAgace AQedilicy caaghicit Leactetiigrecgigtatt ggitgaacgc 60 agtgctgctg

aaactgtaac camaggtggc attatgcttc cagaaaaatc tcaaggcaaa 120
tacgtagact ga

312

210> 93

<211> 311

<212> DNA

<213> Artificial Seguence
<220>

<223> Optimised cDNA of Ala-Cpnl0-T44X (Gly, Arg and stop codons are
optimised in the cDNA}

<400> 83

atggcageay gcocaagegtt togcaaghttt cttccactot ttgaccgtgt atbtggttgaa
60

cgeaghbgcbg ctgaaactglt aaccaaaggt ggcattatge ttccagaaaa atctcazggoe
120

aaagtattge aagcaaaagt agtogetgtt ggetcgggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagegtgaa agttggegat aaagttcttc tccragaata tggtggeacc
2490

aaagtagtte tagatgacaa ggattatttc ctatttegtg atggtgacat tcttggceaag
300

tacgtagact a

313

<210> 94

<211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnlld with residue Serire (S} 50 changed to Lysine (K)
50. This construct contains an extra N-terminal Alanine residue
{Ala~-Cpnl(0-S50K)
<220>
<221> MISC_FEATURE
«222> {51).. (51}
<223> where X is anyone of the following amino acids: Liys, Arg or
His
<400> 94
Ala Ala Gly Gin Ala Phe Arg Lys FPhe Leu Pro Leu Phe Asp Arg Val
1 5 ‘ 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
240 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gin Ala Thr val Val aAla 35
49 45
val Gly Xaa Gly Ser Lys Gly Lys Gly Gly Glu Iie Gln Pro Val Ser
50 . 55 60
val Lys Val Giy Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80
val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
85 220 95
Leu Gly Lys Tyr Val Asp 100



gtattgcaag caacagtagt cgctgttgge tcgggttcta aaggtaaggg tggcgagatt 180 caaccagtta gcgtgaaagt
tggcgataaa gttcttctcc cagaaaaagg tggcaccaaa 240 gtagttc tag atgacaagga ttatttcctapitiegigpieho/ 00444
gtgacattct tggcaagtac 300 gtagactaa 309 <210> 133 <211> 102 <212> PRT <213> Artificial Sequence
<220> <223> Human Cpn10 mutant where residue Y75 is changed to 1175, in addition this construct
contains an extra N-terminal Alanine residue (ARLEPH10-175H) <400> 133 Ala Ala Gly Gin Ala Phe
Arg Lys Phe Leu Pro Leu Phe Asp Arg'Val 151015 Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys
Gly Gly lle M&£282530 Len Pro Glu Lys Ser Gin Gly Lys Val Leu Gin Ala Thr Val Val Ala 35 4045 Val
Gly Ser Gly %ﬁﬁ;‘ys %% Lys Gly Gly Glu lle Gin Pro Val Ser 505560 Val Lys Val Gly Asp Lys Val Leu
Leu Pro Glu Bis:Gly Gly: Fhwilays £2:76dS 80 Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp
Gly Asp lle 8&96-95 Leu Gly Lys Tyr Val Asp100 <210> 134 <211> 312 <212> DNA <213> Artificial
Sequence <2283 <2935 KafivelC CORA TS & N PAinAt RSN &880 (G A) and Y75H
substitution %%@9}5E@gﬁ&?@j&é@%ﬁd‘gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60
aggagtgctg cigasaciol @accaasega ggsatiatgs ticcagaraaatoieaaggm di2 (. cPESEARR009/000444
aaagtattgc aagcaacagt 180 attcaaccag ttagcgtgaa 240 aaagtagttc tagatgacaa 300 tacgtagact ga 312
52/139 agtcgrgroggateygeraatitiagat EagaeteGgatatde AEHiat R ctaa§§533% gggtggagag

tcccagaaca(éi 899€9§§ aagcaacagt agtcgctgtt ggasaaggtt ctaaaggaaa gggtggagag

180

attcaaccag ttagecgtgaa agtitggagat aaagttctte teccagaata tggaggeacc
240

aaagtagttc tagatgacaa ggattatttc ctatttagayg atggtgacat tctiggaaag
300

tacgtagact ga

312

<210> 96

<211> 312

<212> DNA

«213> Artificial Sequence

<220>

«223> Optimised cDNA of Ala-Cpnl0-S50K {Gly, Arg and stop codons
are optimised in the cDNA)

<4 00> 96

atggcagcag gcecaagegtt togcaagttt cttecactet ttgaccgtgt attggttgaa
60

cgcagtgctg ctgasactgt aaccaaaggt ggcattatge ttccagaaas atctcaaggc
120

aaagtatigc aagcaacagdt agtecgeotgtt ggcaaaggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagcegtgaa agttggeogat aaagttctte teccagaata tggtggeacc
240

aaagtagitc tagatgacaa ggattatttc ctattteogty atggtgacat tcttggeaag
300

cacgtagact aa

312

<210> 37

<211> 102

<212>» PRT
<213> Artificial Seguence
<220> o
<223> Human Cpnl0 with residue Serine (5) 50 changed to Arginine (R}
50. This construct contains an extra N-terminal Alanine residue
{Ala-Cpnl(-~S50R}
<400> 97
Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu phe Asp Arg Val
1 5 10 i5
Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 . 30
Leu Pro Glu Lys Ser Gin Gly Lys Val Leu Gln Ala Thr Vval Vval Ala 35
40 45
val Gly Arg Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Ser
50 55 1Y
val Lys val Gly Asp Lys Val Leu Leu Pro¢ Glu Tyr Gly Gly Thr Lys



atggtgacat tcttggaaag <210> 135 <211> 312 <212> DNA <213> Artificial Sequence <220> <223>
Optimised optimised in the <400> 135 atggcagcag gccaagcgtt tcgcaagttt 60 cgcagifciyAtipiRacsigod44
aaccaaaggt 120 aaagtattgc aagcaacagt agtcgctgtt 180 attcaaccag ttagcgtgaa agttggcgat 240
aaagtagtic tagatgacaa ggattatttc 300 tacgtagacégﬂtg 2<210> 136 <211> 102 <212> PRT <213>
Artificial Sequence <220> <223> Human Cpnl residue Tyrosine (Y) 75 changed to Lysine (K)
75. This cong?rluct %orzltain anAextréolél-kesrijnarl Alanine I’%%iéjl.‘g\% %AA@E)C %’é7§?9 <400> 136 Ala Ala
Gly Gin Ala %%e }&arg Lf/ag he Let B%’p Let Phe Asp Arg \al 151015 Leu Val Glu Arg Ser Ala Ala Glu
Thr Val Thr bys Giy GlydleMet202530 Leu ProoGlu Lys Ser Gin Gly Lys Val Leu Gin Ala Thr Val Val
Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle Gin Pro Val Ser 505560 Lys Val Gly Asp
Lys Val Leu Eg‘ggro%%u Lys Gly Gly Thr 7075 Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe 9095 Gly
Lys Tyr Val Asp100 0> 137 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223> Native

Conl10 cDNAgith anexitra Ndergugatsdlanine codon (GCA) and Y75K substitution <400> 137
PCT/AU2008A330444 . . .

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)

and S50R substitution

<400> 98

atggcageayg gacaagogit tagaaagttt cttccactcet ttgaccgagt attggttgaa
60

aggagtgctyg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120

aaagtattge aagcaacagt agtocgotgtt ggacgceggtt ctaaaggaaa gggtggagag
i80

attcaaccag ttagcgtygaa agttggagat aaagttcttc tcecagaata tggaggcacce
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggazag
300

tacgtagact ga

312

«210> 89

<211> 312

<2i2> DNA

<213> Artificial Sequence

220>

«222> Optimised ¢DNA of Ala-CpnlO0-~S50R {Gly, Arg and stop cocdons are
optimised in the cDNA}

<400> 99

atggcagcag geocaagegtt tegreaagttt cttcocactct ttgaccgtgt attggttgaa
60

cgcagtgetg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atcteaaggco
120

aaagtattge aagcaacagt agtcgeotgtl ggccgeggtt ctaaagygtaa gggtggogag
180 ’

attcaaccag ttagcgtgaa agttggcgat aaagbtcttc tcccagaata tggtggeacc
2490

aaagtagtic tagatgacaa ggattattte ctatttegtg atggtgacat tcttggcaag
300

tacgtagact aa

312

<210> 100

<211l> 102

<212> PRT

<213> Artificial Seguence

<220>

<223> Human Cpnl0 with residue Serine (8) 52 changed to Lysine (L)
2. This construct contains an extra N-terminal Alanine residue
(Ala~Cpnl0-S52K)

<220>

<221> MISC_FEATURE

<222> {53)..(53)

<223> where X is anyone of the following amino acids: Lys, Arg or
His

<400> 100



53/139 gacaagcgtt tagaaagttt cttccactct ctgaaactgt aaccaaagga ggcattatgc aagcaacagt agtcgcetgtt
ggatcgggtt ttagcgtgaa agttggagat tagatgacaa ggattatttc ga <210> 138 <211> 312 sz Nbo/c0b334
Artificial Sequence <220> <223> Optimised cDNA Ala-Cpn10-Y75K (Gly, Arg and stop codons are
optimised in the cDNA) <400> 138 atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa
60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgéMtthgaaaa atctcaagge 120 aaagtattge aagcaacagt

. agtcgctgtt ggategegtt @taasigy e gigtghcp Ay 4 Sh atteaatrag-#agtitgderatiig Jegat aaagttcttc

tcccagaaaa aggtggcacc 240 adagtagttc tagatgac a? tiatttc ctatitcotg.atggtgaeat tcttggcaag 300
tacgtagact aé%‘l%aéz(ib‘ﬁ 59 %‘”2'1%931(?2 a<ﬂ%>TSﬁ gfzi 33 Hﬁfig%l] géﬁuence 220> <223> Human

¢
Cpnl0 mutaptwheredesidye ¥Z5 isshanged$0R7 SLsbhis mutationintradwees axtra pestive charge
under the dome, in addition this cofstruct contains an extra N-terminal Alanine residue (Ala-

Con10-Y75RI24805 359 A Atd GNP GIRARY PIRARILYE PHE £ ProRelPPHEASp Arg Val 151015

Leu Val Glu 4rg %%; Al AR GlT t, VB Ly Gly:Gly ¥, Mgt 202530 e Pio,Glu Lys Ser Gin Gly
Lys Val Leu @n Ala Thr Val Val Alag5 4045 Val Gly SerGly Ser Lys Gly Lys Gi9 Gly Glu lle Gin Pro

Val Ser 505560 ValiL yeV/as S hsAsprbyssvarte Phe b Rr@GiurArg 26l Gy THP 5A$65 70 75 80 Val Val

Leu Asp AspBEys Asp Tgr Phe L uf’he Arg Az% Gly Asp Ife 85 90 95 Leu Gly Lys Tyr Val Asp100
<210> 140 LTI FSTHE BRAMPCT/AU2000/000444 54/139 <213> Artificial Sequence <220

<223> Native£3pnl06DNA with an extra N-terminal Alanine codon (GCA) and Y75R substitution

<400> 140 atggetagcsg gacaagcgtt tagaaagttt cttccactct 60 aggagtgctg ctgaaactgt aaccaaagga

cattatgc 128+2> DNA
99 9 <213> Artificial Seguence

<220> ‘

<233> Native Cpnl0 cDNA with an extra N-teyminal Alanine codon (GCA)
and S52K substifution

<400> 101

atggcagcag gacaagegtt tagaaagtil cttecocactcet ttgaccgagt attggttgaa
60

aggagtgcetg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120

aaagtattgc aagcaacaglt agtcgctgtt ggatcgggta aaaaadgdgaaa ggotggagag
ige

attcaaccay ttagcocgigaa agttggagat aaagttcttc toccagaata Lggaggcace
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggazay
300

tacgtagact ga

312

<210> 102

<211> 312

<2i2> DNA

<213> Artificial Seguence

<220>

<223> Optimised cDNA of Ala-Cpnl0-S52K (Gly, Arg and stop codons are
optimised in the cDNA}

<400> 102

atggeagecayg gccaagegtt tcgcaagttt ctteccactet ttgaccgtgt attggttgaa
60

cgeagtgetg ctgaaactgt aaccaaaggt ggcattatge ttccagazaa atctcaaggc
120 ’

anmagtattge aagcaacagt agtcgctgtt ggctegggta aaaaaggtaa gggtggcgay
180

attcaaccag ttagegtgaa aghtggegat aaagttcttc teccagaata tggtggcacc
240

aaagtagtte tagatgacaa ggattatttce ctatttcgtg atggtgacat tcttggeaag
300

tacgtagact aa

312

<210>» 103

<211> 102

<212> PRT

<213> Artificial Seguence
«<220>



aaagtattgc aagcaacagt agtegctgtt ggatcgggtt 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc 240
aaagtagttc tagatgacaa ggattatttc ctatttagag 300 tacgtagact ga 312 <210> 141 <21Fe 31 5dbd b
<213> Artificial Sequence <220> <223> Optimised cDNA Ala-Cpn10-Y75R (Gly, Arg and stop codons
are optimised in the cDNA) <400> 141 atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt
attggttgaa 60 cgcagtgctg ctgaaactgt aaccaaagépééqeattatgc ttccagaaaa atctcaaggce 120 aaagtattgc
aagcaacagt atfegctgirggctegddritdnaggiaiy jéGadCl 8b4atbangtad ft Hgttggcgat
aaagttcttc tettags ﬁ@ﬁg‘&gcg?ﬁ agta gttt TAdatacas gyatatic Staftcgty atggtgacat
tcttggcaag 3 é,cé’tagact aa 312 <210> 142 <211> 102 <212> PRT <213> Atrtificial <220> <223>
Human Cpn10:26. Thiscorstroret (Ala-Conl0-G76K) <220> <221> <222> <223> His <400> 142
Sequence witkeesid(f Glytihe (G) 76 changed to_Lysine (K) contains an extra N-terminal Alanine
residue Ala BI@Gly BT AR Phe RGP EyEP géel_éﬁlﬁ?b‘”lfgu 89A%F'ATG VAT 151015 Lieu Val Glu Arg
Ser Ala Ala élligl;hr V@l Thr Lys Gly Gly lle Met 202530 Leu Pro Glu Lys Ser Gin Gly Lys Val Leu Gin
Ala Thr Val MakAa=3514045nVal SignsexGlySerhysi@ly hys By Gy GhellerGikiaRro Val Ser 505560

Val Lys Val Giy Asp 65 Vel Vel Le Asp Asp 25 L By Ly Ty Vel 15 7435,9p Asp 55/139 Val Leu
£E 30

25
Leu Pro Glu Lys Ser Gin Gly Lys Val Leu Gln Ala Thr Val Vail Ala 35
40 45
Val Gly Ser Gly Ser Lys Xaa Lys Gly Gly Glu Ile Gla Pro val Ser

50 60

Val Lys val Gly asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80
val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
85 S0 95
Leu Gly Lys Tyr Val Asp 10606
<210> 3104
<211> 312
«212> DNA
<213> Artificial Sequence
<220> ‘ '
<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and G54K substitution
<400> 104
atggcagcag gacaagcgtt tagaaagttt cttecactet ttgaccgagt attggttgaa
60
aggagtgctyg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120
aaagtattgc aagcaacagt agtogetgtt ggatogggtt ctaaaaagaa gggtggagadg
180
attcaaccag ttagcgtgaa agttggagat aaagttctteo toccagaata tggaggcacc
240
zaagtagttc tagatgacaa ggattatttce ctatttagag atggtgacat tcttggaaag
300
tacgtagact ga
312
<210> 105
«211> 312
<212> DNA
<213> Artificial Seguence
<220>
«223> Optimised ¢DNA of Ala-Cpni0-G54K (Gly, Arg and stop cedons are
optimised in the cDNA}
<400> 105
atggcageag gecaagcgbt togeaagttt cttocactct ttgacogtgt attggttgaa
60
cgeagtgetg ctgasactgt aaccaaaggt ggcattatge ttecagaasa atctcaaggce
120
azagtattge aagcaacagt agtegetgtt ggetcegggtt ctazaaagaa gggtogcegag
180

attcaaccag ttagegtgaa agtbtggogalt aaagtitcttc tcccagaata tggtggcacc
240



Asp Tyr Phe Leu Phe Arg 95 100 Xaa Gly Thr Lys 80 Asp Gly Asp lle <210> 143 <211> 312 <212>
DNA <213> Artificial Sequence <220> <223> Native Con10 cDNA with an extra NRerial 0wt 44
codon (GCA) and G76K substitution <400> 143 atggcagcag gacaagcgtt tagaaagttt cttccactct
ggaci:gt?gt attggttgaa E:O aggagtgctg ctgaaactgt Aoffraagga ggcattatgc ttccagaaaa atctcaagga 120

agtattgc aagcaacagt agtcgctgtt ggatcgggtt ctadaggaaa tggagag 180 attcaaccag ttagcgtgaa
agttggagat RftieHt %c%%‘ﬁéﬁfﬁé‘aﬁ%%c%a%g a6 %gagatéf:fggﬁ%%tgg%\ Acaa %céta%?égﬁ?g %g\ttta%a%g
atggtgacat tetiggaaagq 3 tacgtagact ga 312 <210> 144 <211> 312 <212> DNA <213> Atrtificial
Sequence <220> <223> Optimised cDNA Ala-Cpn10-G76K optimised in the cDNA) <400> 144
atggcagcag 60 cgcagtgctg 120 aaagtattgc 180 attcaaccag 240 aaagtagttc 300 tacgtagact 312 <210>
145 <211> 1 @Zléq%z RT <213> Artificial <220> <223> Human Cpn10 77. This construct

<Z11>
(Ala}-Cpnlo-g2 ‘Q_Ig) 220> <221> <222> <223> His Sequence with residue Glycine (G) 77 changed to
Lysine (K) ceantains ancextraibl:terminalcAlanine residue Arg or
<220>
<223> Human Cpnl0 with residue Glycine (G) 56 changed to Lysine (L)
56. This construct contains an extra N-terminal Alanine residue
{(3la-Cpnl0-G56K)}
<220>
<221> MISC_FEATURE
<222> {57)..{57)
<223> where X is anyone of the following amino acids: Lys, Arg or

His

<400> 106

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 i0 15

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val Ala 35
40 45

val Gly Ser Gly Ser Lys Gly Lys Xaa Gly Glu Ile Gln Pro Val Ser
" 50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80

val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp 1le
85 90 95

Leu Gly Lys Tyr Val Asp 106

<210> 107

<211> 312

«<212> DNA

<213> Artificial Sequence

<220>

<223> Native Cpnl0 ¢DNA with an extra N-terminal Alanine codon (GCA)
and G56K substitution

<400> 107

atgucagcag gacaagcgtt tagaaagbtt cttecactet ttgaccgagt attggttgaa
60

aggagtgctg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
129

aaagtattgc aagcaacagt agtegetgtt ggatcgggtt ctaaaggaaa gaaaggagag
180

attcaaccag ttagcgtgaa agttggagat aaagttcttc tcecagaata tggaggcacc
240

aaagtagttc tagatgacaa ggattattic ctatttagag atgygtgacat tcttggaaag
300

tacgtagact ga

312

<210> 108

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala-Cpnl0-G56K (Gly, Arg and stop codons are
optimised in the cDNA)



PCT/AU2009/000444 <400> 145 Ala Ala Gly Gin 1 keu-Val Glu Arg 20 Leu Pro Glu Lys 40 Val Gly
Ser Gly 50 Val Lys Val 65 Val Val Leu 85 Leu Gly Lys 56/139 Glu Leu Leu Pro Gl g/ ne/betka4
Phe 95 . <210> 146 <211> 312 <212> DNA <213> Artificial Sequence <220> <223> Native Cpnl10
cDNA with an and G77K substitution <400> 146 atggcagcag 60 aggagtgctg 120 aaagtattgc
aagcaacagt agtcgctgtt 180 attcaaccag ttagcgtgd@/dgftggagat 240 aaagtagttc tagatgacaa ggattatttc 300
tacgtagact ga«332 <@BO> <211> <212> Artificial <213>Sequence <220> <223> Optimised cDNA
Ala-Cpn 10-%7?%?@??%&@%5%%%&ﬁ‘?ﬂaré‘-’élﬁF\lRf‘i%ﬁﬁ%ﬁ%ﬁgc@@éﬁ&a@té@gé&%%@tt tcgcaagttt
cttccactct 60 %%Ogg%gggg &éggggacqgﬁ apccaaaggt ageattalgs 120 aaadialiosaageageagt agtegetgtt

ggctegggtt 189aticaaccag ttagegigaa agtiggcgat aaagtictic 240 aaagtagtic tagatgacaa ggattattic
ctattt_cgtg 300daggiagactzageaacagt agtcgetgtt ggetegggtt ctaaaggtaa gaaaggcgad

180

attcaaccag ttagegtgaa agttggcgat aaagttcttc tcccagaata tggtggcace
240

aaagtagttc tagatgacaa ggattatttc ctatttegtyg atggtgacat tcttggoaag
300

tacgtagact aa

312

<2106> 109

«21i> 102

«212> PRT

<213> Artificial Sequence

<220>

<223> Euman Cpnl0d with residue Glutamic acid (E) 58 changed to
Lysine (L} 58. This construct contains an extra N-terminal Alanine
residue (Ala-Cpnl0-E58K)

<220C>

«221> MISC_FEATURE

<222> {59)..(59}

<223> where Z is anyone of the following amino acids: Lys, Arg, His,
¢ly, Ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr,

Asn, Gln

<400> 109

Ala ala Gly Glun Ala Phe Arg Lys phe Leu Pro Leu Phe Asp Arg Val

i 5 106 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr vVal val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glx Ile Gln Pro vVal Ser
50 55 60

val Lys Val Gly Asp Lys val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val val Leu Asp Asp Lys Asp Tyr Phe Leu phe Arg Asp Gly Asp Ile

85 30 95

Leu Gly Lys Tyr Val Asp 100

<210> 110

<211> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon {GCA)}
and E58K substitution

<400> 110

atggeageag gacaagcgtt tagaaagttt cttecactet ttgaccgaght attggitgaa
Zggagtgctg ctgaaactgt aaccaaagga ggcattatge ttocagazaa atctcaagga
;iggtattgc aagcaacagt agtegetgtt ggatcgggtt ctaaaggaaa gagtggaaaa
;Eicaaccag ttagcgtgaa agttggagat saagttcttc tcceagaata tggaggoeaca
240

aaagtagttc tagatgacaa ggattattite ctatttagag atggtgacat tcottyggaaag
300



312 <210> 148 <211> 102 <212> PRT <213> Artificial Sequence PCT/AU2009/000444 57/139
<220> <223> Human Cpn10 with residue Threonine (T) 78changed to Lysine (K) F=Fhisisonstibeisa
contains an extra N-terminal Alanine residue (Ala-Cpnl10-T78K) <220> <221> MISC_FEATURE
<222>(79)..(79) <223> where X is anyone of the following amino acids: Lys, Arg or His <400> 148 Ala
Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu PRélA%p Arg Val 151015 Leu Val Glu Arg Ser Ala Ala
Glu Thr Val Thediysr&aly &dy lle Met 202530 Leu Pro Glu Lys Ser Gin Gly Lys Val Leu GIn Ala Thr Val
Val Ala 35 4825 Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle Gin Pro.Val Ser 505560 Val Lys Val
Gly Asp Lys ééﬁlolgeulk(fu Pro Glu Tyr Gly Gly Xaa Lys 65707580 Val Val Leu Asp Asp Lys Asp Tyr
Phe Leu Phe ArgL Asp &ly Asp lle 859095 Leu Gly Lys Tyr Val Asp100 <210> 149 <211> 312 <212>
DNA <213> Artificialb8equence <220> <223> Native Cpn10 cDNA with an extra N-terminal Alanine
codon (GCA¥#kd T8k idubstitufiemeas®d> 149 atggcagcag gacaagcgtt tagaaagttt cttccactct
ttgaccgagt afigiiag 60 A04AdIGRY S10RRACIEH ARCEARALERJOSAYAIGS iccaoaRRAAlsicaagya 120
aaagtattgc aggcaacagt agtegetgif:ggatcgggtt ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa
agttggagat aaagtictte tecccagaata tggaggcaaa 240 aaagtagttc tagatgacaa ggatt%tgtc ctatttagag
atggtgacat tcgg@gaaa@aswmféﬁécf:@%%i%t%1‘6">t‘i‘5ﬁt?tCt ttoaccgtgt attggttgaa

cgcagtgctg ctgaaactgt aaccaaagglt ggcattatge ttccagazaaa atctcaaggce

120

aaagtattge aagcaacagt agtcgcigtt ggctogggtt ctaaaggtaa ggglggcaaa
180

attcaaccag ttagcgtygaa agttggcegat aaagttctte tcccagaata tggtggceacc
240

aaagtagttc tagatgacaa ggattatttc ctactteogtyg atggtgacat tcttggcaag
300

tacgtagact aa

31z

<210> 112

<211> 102

«<2i2> PRT

<213> Artificial Seguence

<220>

<Z23> Human Cpni0 with residue Glutamine (Q) 60 changed to Lysige
() 60. This construct containg an extra N-terminal Alanine residue
{Ala-Cpnl0-Q60K)

«220>

<221> MISC_FEATURE

<224 {61} ..({61)

<400> 112

ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro L.eu Phe Asp Arg Val

1 5 10 15

L,eu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 , 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln ala Thr val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Tle ¥aa Pro Val Ser
50 55 60

val Lys Val Gly aAsp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 ' 70 75 80

val Val Leu Asp BAsp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 113

<211> 312

<212> DNA

«213> Artificial Seguence

<220>

<223> WNative Cpnll cDNA with an extra N-terminal Alanine codon (GCA)
and Q60K substitution

<400> 113

atggcagcag gacaagcegtt tagaaagttt cttccactct ttgaccgagt attggttgaa

60



<211> 312 <212> DNA <213> Artificial Sequence <220> <223> Optimised cDNA-Ala-Con10-T78K
(Gly, Arg and stop codons are optimised in the cDNA) <400> 150 atggcagcag gccaagogtt/iacadaind4
cttccactct ttgaccgtgt attggttgaa 60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa
atctcaaggc 120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcgag 180 attcaaccag
ttagcgtgaa agttggcgat aaagttcttc tcccagaata tg éggaa 240 PCT/AU2009/000444 58/139 aaagtagttc
tagatgacaa g%giﬁawef@ta&ﬁeg@g%ﬁ@gtmﬂjg@éagtizee%d@tt'a@%a&é 31228697151 <211> 102
<212> PRP > Artificial Sequepce <220> <223> H ith resi ine (V) 81
changed to I?ﬁ%lgﬂ%eazk?% fa'?ﬁ?sa%c%gnst?gé? %cé%}gtgi:né%ﬁ %x ra{L51 Elll %%%g}i{%aﬁﬁg%i%%e
(Ala-Cpnl0-¥8Hep 220> a2 F 2ol SGt FdoAddi REe 222 2(82) (B2 «22B8 = gwhegeaXds anyone of the
following am#48 acids: Lys, Arg or His <400> 151 Ala Ala Gly Gin Ala PhetArg Lys Phe Leu Pro Leu
Phe Asp Ar%}yz‘:q"f?fﬁi5tﬁgﬁt‘9%\i°&t§ir?%?r§t§%trtﬁlac 5%‘?8"‘1%?%?%??@3 Ey BN e Met 202530 Len
Pro Gin Lys SgrGigGl Lys Val Leu Gin Ala Thr Val Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys
Gly Gly Glu HezGin Pro Val Ser 505560 Val Lys Val Gly Asp Lys Val Leu Leu Pro Gin Tyr Gly Gly Thr
Lys 65 70 75 80 Val Xaa Len Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp lle 85 90 95 Leu Gly
Lys Tyr Val A$p300 £710> 152 <211> 312 <212> DNA <213> Artificial Sequence <220> <223> Native
Cpn10 cDNAwith amygxtra N-terminal Alanine codon (GCA)

<213> Artificial Seguence

<220>

<223> Optimised cDNA of Ala-Cpnl0-Q60K (Gly, Arg and stop codons are
optimised in the cDNA}

<400> 114

atggecageag gocaagegtt btegeaagttt cttecactet ttgaccgtgi attggttgaa

60

cgcagtgctyg ctgaaactgt aaccaaaggt ggrattatge ttccagaaaa atctcaaggce

120

aaagtattge aagcaacagt aghoegotgtt ggctcegggtt ctaaaggtaa gggtggegay
© 180

attaaaccag ttagcgtgaa agtiggcgat aaagttcttce tcecagaata tggtggeacce

240

aaagtagttc tagatgacaa ggattatttc ctatttegtg atggtgacat tcttggcaag

300

tacgtagact aa

312

<210> 115

«<211> 102

«212> PRT

«213> Artificial Sequence

<220~

<223> Human Cpnld with residue Proline (P} 61 changed to Lysine (L}
61. This construct contains an extra N-terminal Alanine residue
{Ala-Cpnl0-PB1K)

<220

<221> MISC_FEATURE

<222> {62} ..{62)

<223> where X is anyone of the following amino acids: Lys, Arg or

His

<400> 115

Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gin Ala Thr Val val Ala 35

490 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Xaa Val Ser
50 55 60

Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 ’ 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 a0 95

Leu Gly Lys Tyr Val Asp 100

<210> 116



and V81K substitution <400> 152 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa
60 aggagtgctg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga 120 aaadgthtigs dagHeeedis
agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc
tcccagaata tggaggcacc 240 aaagtaaaac tagatgagapsgattatttc ctatttagag atggtgacat tctiggaaag 300
tacgtagact 9a 312; <231 > 153 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223>
Optimised cQNA, Alaglpn10- V81K (Gly, Arg and stop codons are optimised in the cDNA)
PCT/AU2009/0003444 <40Qx 15 3atggreagcag 60 cgcagtgetg 120 aaagtattge 180 attcaaccag 240
aaagtaaaac 3@@%acgtagact 312 gccaagcgtt ctgaaactgt aagcaacagt ttagcgtgaa tagatgacaa aa 59/139
cttccactct ggéé m&gﬁéﬁggeﬁﬁd&g@tﬁj‘gEﬁéfﬁiﬁéﬁﬁﬂbn@gaﬁja?ﬁbn&a?ﬁ%ﬁ?g (%%%fccgtgt
ttccagaaaa cf%@gg qadcccagaata atggtgacat - attggttgaa atctcaaggC gggtggcgag tggtggcacc
tcttggcaag <24l ddad < 2h12a4020 € 242 2R T € 2di3x Avtificiak Spquenge <2P@ytgaa

_ 60

aggagtgctg ctgaasctgt aaccaaagga ggceattatge ttccagaaaa atctcaagyga

120

aaagtattg¢ aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagayg
© 180

attcaaaaag ttagcgtgaa agttggagat aaagtitctte tcccagaata tggaggcacce
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaay
300

tacgtagact ga

312

<210> 117

<211> 312

<212> DNA

<213> Artificial Sequence

<220> ]

<223> Optimised cDNA of Ala-Cpnl0-P61K (Gly, Arg and stop codons are

optimised in the cDNA)

<400>= 117

atggecagecag dccaagoghtt tegcaagttt cttccactcet ttgagegtgt atiggttgaa
60

cgcagtgctyg ctgaaactgt aaccaaaggt ggecattatgc ttccagaaaa atctcaaggco
120 .
aaagtattgc aagcaacagt agtecgctgtt ggctogggtt ctaaaggtaa gggtggcgag
180

attcaaaaag ttagcgtgaa agttggcgat aaagttcttc tceccagaata tggtggcacc
240

aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tctbggcaag
300

tacgtagact aa

312

<210> 118

«<211> 102

<212> PRT

<213> Artificial Sequence

<220> :

<223> Human Cpnll with resgidue Valine (V) 66 changed to Lysine (K}
66. This construct contains an extra N-terminal Alanine residue
(Ala-Cpnll-~-V66K)

<220>

<221> MISC_FEATURE

<222> {67T}..1(867)

<223> where X is anyone of the following amino acids: Lys, Arg or
His

<400> 118

2la Ala Gly Gin Ala Phe Arg Lys

1

5

Leu Val Glu Arg Ser Ala Ala Glu
25
L.eu Pro Glu Lys Ser Gln Gly Lys

20

40

45

Phe Leu Pro Leu

10

Thr Val Thr Lys

30

val Leu Gln Ala

Phe Asp Arg Val
i5
Gly Gly Ile Met

Thr val Val Ala 35



<223> Human Cpn10 with (K) 83. This construct (Ala-Cpn10-D83K) <220> <221> MISC_FEATURE -
<222>(84)..(84) <223> where Z is anyone of the following amino acids: Lys, Arg, Hig; M. Ada9 Mabaas
Len, lle, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn, Gin <400> 154 Ala Ala Gly Gin Ala Phe Arg Lys
Phe Len Pro Leu Phe Asp Arg Val 151015 Len Val Glu Arg Ser Ala Ala Glu Thr Val Thy Lys Gly Gly lle
Met 202530 Len Pro Gin Lys Ser Gin Gly Lys V4188 Gin Ala Thr Val Val Ala 35 4045 Val Gly Ser Gly
Ser Lys Gly kys Gly G&@mﬁls@lmﬁg&é&l@er G05560 Valk L ?\@I@W%éfﬂj@’?/al Len Len Pro Gin
Tyr Gly Gly Thr L3/ 65 70 75 80 Val Valieu GIx Asp Lys As r Phe Leu Phe Arg Asp Gly Asp lle 85
90 95 Len G&Ey%fyﬁ?a%%ppf@o%flﬁ% 1&%‘1&3‘1;?}1/2??&5 SHAGlIilggr}gﬁﬁcial Sequence
<220> <2233 Natiye Cant@cRNA with:an extraiNetaraninal Akarinessosion 4&CA)s«and D83K
substitution €400> 155 atggcagcad@§acaagcgtt tagaaagtt Tttccactct ttgaccgagt attggttgaa 60
aggagtgctg dt@&éﬁétg‘tﬁa@é’éa&@ba’*@@cattatg&?t%cagaaaa atctcaagga 120 aaagtattgc aagcaacagt
agtcgctgtt ggafegagtt staaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc
tcccagaata tggaggcage 240 aaagtagttc taaaagacaa ggattatttc ctatttagag atggtgacat tcttggaaag 300
PCT/AU2009/000444880/139 tacgtagact ga 312 <210> 156 <211> 312 <212> DNA <213> Atrtificial
<220> <22352%§mi§’éﬁ bptiAised HIFE<400> 156 atggcagcag gecaagegtt 60 cgcagtgetg ctgaaactgt
120 aaagtattégzgggcm 130 aticpRccag itagegiaaa 240 83adiA0ke=300e codon (GCA)

and V66K substitution

<4Q0> 118

atggeageag gacaagegbt tagaaagttt cttcecactcet ttgaccgagt attggtitgaa
60

aggagtgetg ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa atctcaagga
120

aaagtattyge aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
180

atteaaccag ttagcgtgaa aaaaggagat aaagttcttc Ecccagaata Lggaggcace
2490

aaagtagtte tagatgacaa ggattattte ctatttagag atggtgacat tettggaaag
300

tacgtagact ga

312

<210> 120

<211> 312

<212> DNA

«<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-Cpnl0-V66K (Gly, Arg and stop codong are
optimised in the cDNA)

«<400> 120

atggcagcag gocaagegtt tegeaagttt cttccactct ttgaccgtgt attggttgaa
60

cgeagtgetg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggce
120

aaagtattyce aagcaacaght agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagcgtgaa amaaggcgat aaagttcettc tcocagaata tggtbggcacc
240 .
aaagtagtte tagatgacaa ggattattte ctatttegtg atggtgacat tettggeaag
300 ‘

tacgtagact aa

312

<210> 121

<211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223% Human Cpnld with residue Aspartic Acid (D} 68 changed to .
Lysine (X) 68. This comstruct contains an extra N-terminal Alanine
residue {Ala-Cpnl0-D68K)

<220>

<221> MISC_FEATURE

<222> (69} ..(69)



tacgtagact aa 312 D83K (Gly, cttccactct ggcattatgc ggcetcgggtt aaagttcttc Arg and stop codons are

ttgaccgtgt attggttgaa ttccagaaaa atctcaaggc ctaaaggtaa gggtggcgag tcccagaata tggee6a9606%405444
157 <211> 102 <212> PRT <213> Atrtificial Sequence <220> <223> Human Cpn10 with residue

Aspartate (D) 84 changed to Lysine (K) 84. This construct contains an extra N-terminal Alanine
residue (Ala-Cpn10-D84K) <220> <221> MISC 4FRATURE <222>(85)..(85) <223> where Z is anyone
of the followirzpamindacids: LysyArgeHis, Gly, Malvahd eaifle, PpiRhey TyrPrp HEys, Met, Set,
Thr, Asn, Giff 408321 572Ala ¥t Gy 61T Ma Bhe ARGLyEPheY8u BT 1S5 PheAsp AFY Val 151015
Leu Val Glu ﬂig%’é rAla Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530 Leu Pro Glu Lys Set Gin Gly
Lys Val Leu &g Ala Tk ValVak Alardb 445 MabkalyLSerfoly Sat byis Ghp LyssGlyiGly Glu lle Gin Pro
Val Set 505560 Val Lys Val Gly Asp Lys Val Leu Leid®ro Glu Tyr Gly Gly ™ir Lys 65 70 75 80 Val Val
Leu Asp Glixltsys Wsp Fyr Pre B2t Plie A ASp BY K3b ﬂ%%%%@%l%{}’ @I%ﬁ.&% Tyr Val Asp100
<210> 158 <P}13 312 212> DNAS213x Artificiah SequeRgess220 <223 %Native Cprsl0 cDNA with
an extra N-terginal and 084K subs&ﬁuhon <400> 158 Alanine codon (GCA) PCT/A U2009/000444
61/139 atggaagoaigzmagegﬁeﬁolaggagfgétg; c@@adﬁctg@lmglemégtat?g‘e dagclgtagt 180 attcaaccag

ttagcgtgaa 242 aéyg tagttc E%Qatl%ca%gg Va? gtégla%t gacﬁu Tyr Gly Gly Thr Lys

65 70 80
val Val Leu Asp Asp Lys Asp Tyr Phe Leu ?he Arg Asp Gly Asp Ile
85 90 95
Leu Gly Lys Tyr Val AsD 100
<210> 122
<21i> 312
«<212> DNA
~ <213> BArtificial Sequence
<220>

<223> Native CpnlD cDNA with an extra N-terminal Alanine codeon ({GCA}
and D6BK substitutien

<400> 122

atggeageag gacaagoght tagaaagttt ctteccactel ttgaccgagt attggtigaa
60 :

aggagtgctg ctgaaactgt aaccaaagga ggcattatge ttocagaaaa atctcaagga
120 :
aaagtattgc aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag tCtagcgtgaa agttggaaag aaagttcttc tcccagaata tggaggcacc
2440

aaagtagttc tagatgacaa ggattatctc ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 123

<211> 312

<212> DNA

<213> aArtificial Seguence

<220>

<223> Optimised ¢DNA of Ala-Cpnil-D6BK {¢ly, Arg and stop codons are
optimised in the cDNA}

<4060> 123

atggcagcag gccaagogit togcaagtit cttccactet ttgaceglgt attggttgaa
60

cgcagtgeotyg ctgaaactgt aaccaaaggt ggcattatgc ttccagaasa atctcaaggce
120

aaagtattgc aagcaacagt agtogetygtt ggetcgggtt ctaaaggtaa gggtggcgay
180

attcaaccag ttagegtgaa agttggcaayg aasagttcettc tcccagaata tggtggeaco
240

aaagtagttc Lagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag
300

tacgtagact zaa

312

<210> 124



tagaaagttt aaccaaagga agtcgctgtt agttggagat ggattatttc cttccactct ttgaccgagt ggcattatgc ttccagaaaa
ggatcgggtt ctaaaggaaa aaagttcttc tcccagaata ctatttagag atggtgacat attggttgaa atctepaggesaaigassss
tggaggcacc tcttggaaag <210> 159 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223>
Optimised cDNA Ala-Cpn10- optimised in the cDNAé<400> 159 atggcagcag gccaagcgtt tcgcaagttt 60
cgcagtgctg ctgaaactgt aaccaaaggt 120 aaagtattdé/aégcaacagt agtcgetgtt 180 attcaaccag ttagcgtgaa
agttggcgat 240%daagtdgtic tagataaaaa ggattatttc 300 tacgtagact aa 312 D84K (Gly, Arg and stop
codons are c@l}:?:ctcf’r acegtgt attgottgaa ggceattatge ticcagaaaa atctcaagge ggetcgggtt ctaaaggtaa
gggtggcgag Q@@g;tctﬁ: Ccccagaata tggefggcacc ctatttcgtg atggtgacat tcttggcaag <210> <211> <212>
<220> <223xtmamézpn 1&with vesidueAspartatel (D) 86> changed:tecdysina.¢i)R86.(This construct
contains an &xraTyiermirgizAknire reditu e (AR CpITO-D8EK <2208 W@ XES IMSC FEATURE
<222>(87)..(8 %%%ﬁ@@x is anyone of the following amino acids: Lys, Arg or His <400> 160 Ala

Ala Gly 1 LelI IiGIﬂ%QﬂL@MPd%CIu 40 Val Gly Set 50 Val Lys Val 65 Val Val Leu 85 Leu Gly Lys
PCT/AU2009/00£444 762/1391%210> 161

<223> where X is anyone of the following amino acids: Lys, Arg or

His

<400> 124

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val ala 35

a0 45

Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Giu Ile Gln Preo Val Ser
50 55 _ 60

Val Lys Val Gly Asp Lys Val Leu Leu Xaa Glu Tyr Gly Gly Thr Lys

65 70 75 80

Val val Leu Asp Asp Lys Asp Tyr Phe Leu FPhe Arg Asp Gly Asp Ile

85 90 95 ’

Leu Gly Lys Tyr Val Asp 100

<210> 135

<211> 312

<212> DNA

<213> Artificial Segquence

<220>

<223> Native Cpnl0 c¢DNA with an extra N-terminal Alanine codon (GCA)
and P73X substitution

<400> 125

atggeageay gacaagegtt tagaaagttt cttecactcet ttgaccgagt attggttgaa
&0 _

aggagtgetyg cigaaactgt aaccaaagga ggcattatgce ttccagaaaa atctcaagga
120

aaagtattge aagcaacagi agtcgctgtit ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcgtgaa agttggagat azaagttettce tLcaaagaata tggaggcacc
2440

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 126

<211> 312

<212> DNA

<213> Aartificial Sequence

<220>

<223> Optimised chNA Ala-Cpnl0-P73X (Gly, Arg and stop codons are
optimised in the cDNA)

«<&00> 126

atggcagcag gecaagogtt tcgeaagttt cttocactct ttgaccegtgt attggttgaa
60

cgecagtgctg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggce
120



<211> 312 <212> DNA <213> Artificial Sequence <220> <223> Native Cpn10 cDNA with and D86K
substitution <400> 161 atggcagcag gacaagcgtt tagaaagttt cttccactct 60 aggagtgctPEiadazege/000444
aaccaaagga ggcattatgc 120 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt 180 attcaaccag ttagcgtgaa
agttggagat aaagttcttc 240 aaagtagttc tagatgacagﬁ%tacgtagact ga 312 <210> 162 <211> 312 <212>
DNA <213> Artificial Sequence <220> 52235 t(%ptlmlésgd CDtNé‘?; Aela%%papalo-g Dt%&c(ggGly, optimised in
the CDNA) <APRR 162 agueetiely yécaagiott {eFESaGH TriccAGT B0 Ty cHGtutig clgaaactgt
aaccaaaggt gocattatac, 120 saagiallas eegrartagiagicgetdii-ggsteagggt 186taticaaccag ttagcgtgaa
agttggcgat aaagttcttc 240 aaagtagttc tagatgacaa gaaatatttc ctatttcgtg 300 tacgtagact aa 312 <210>
163 <211> 10R&EES P RPEIESS UG SEGueFid 12902 25989410 aT CRRTT With residue
Aspartate (D@OQJG t?ah%'?: ed.to Arginine (R) 86. This construct contains an extra N-terminal Alanine
residue (AIa—ﬁg%lC?—D 6R) <400> 163 Ala Ala Gly GIn Ala 5 Ser 35 lle Gin Pro Val Ser 60 Leu Pro
Glu Tyr Gly Gly Thr Lys 63/139 65707580 Val Val Leu Asp Asp Lys Arg Tyr Phe Leu Phe Arg Asp Gly
Asp lle 859095 Peu %’%Lys Tyr Val Asp100 <210> 164 <211> 312 <212> DNA <213> Artificial

Sequence <Zé§%§<2 Native Cpnl10 cDNA with an extra N-te/uanal Alanine codon (GCA) and D86R
substitution

<213> Artificial Segquence
<220>
<223> Human Cpnl® with residue Glutamic Acid (E} 73 changed to
Lysine (K) 73. This construct contains an extra N-terminal Alanine
residue (Ala-Cpnl0-ET74K) :
<220>
<221> MISC_FEATURE
<222>  {75)..(75) _ _
<223> where 2 is anyone of the following amino acids: Lys, Arg, His,
Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyxr, Trp, Cys. Met, Ser, Thr, Asn
or Gln
T <400> 127
Ala Ala Giy Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 1%
Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val Ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60
val Lys Val Gly Asp lLiys Val Leu Leu Pro Glx Tyr Gly Gly Thr Lys
65 70 75 80
val vVal Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ille
85 80 95
Leu Gly Lys Tyr Val Asp 100
<210> 128
<211> 312
<212> DNA
<213> Artificial Sequence
<220>
<223> Native Cpni0 cDNA with an extra N-terminal Alanine codon (GCA}

and E74K substitution

<400> 128

atggcagcag gacaagcgtt tagaaagttt cttecactcet ttgaccgagt attggttgaa
60

aggagtgctg ctgaaactgt aaccaaagga ggcattatge ttocagaaaa altctcaagga
120

aaagtattgc aagcaacagt agtcegetgtt ggatcgggit ctaaaggaaa gggtggagag
180

attcaaccag ttagegtgaa agttggagat aaagttette tccecaaaata tggaggceacc
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggitgacat tattggaaag
300

tacgtagact ga

312

<210> 129

«211> 312



<400> 164 atggcagcag gacaagegtt tagaaagLtt cttccactct ttgaccgagt attggttgaa 60 aggagtgctg
ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagi pateapisilo0d44
ggatcgggtt ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata
tggaggcacc 240 aaagtagttc tagatgacaa gcgctatttc ctatttagag atggtgacat tcttggaaag 300 tacgtagact ga
312 <210> 165 <211> 312 <212> DNA <213> AYifidial Sequence <220> <223> Optimised cDNA
Ala-Cpnl0- D86R (Glya Arg and stop codons are optimised in the cDNA) <400> 165 atggcagcag
gccaagcgtt tegddagticitidéaéest thgaeegegt attggttgaa 60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatge
ttccagaaaa altfffagge, 120 agagiatiog,aagcansan,a0(edciot aaicedot ctagagalag 99gtggcgag 180
attcaaccag ttggcgigas agiiggegamaagtictic tcccagaata tggtggcacc 240 aaagtagtic tagatgacaa
gcgctatttc ctaddtegtg atggtgacat tcttggcaag 300 tacgtagact aa 312 <210> 166 <211> 102 <212> PRT
<213> Artific%mz@wqm:awaﬁvan CHABY. T EBASHUCTERREETIT B YETRIELD 20> <221>
<222> <223>His <400> 166 Seguence with resi | ine (K) contains
an extra N-tef%ﬁ%%ﬁ%%gniﬁteg?gsaﬁ%g S?ZC'IQ/?&&G%%:(S)g/%%ggﬁé%%%%a%%g QGSS%% #%lﬁa Phe Arg Lys
Phe Leu 1 5 48abieit Mal edydeg Ker Adadla Glu Thetvab@0:28taaaggtaa gggtugegag

180

attecaaccag ttagegitgaa agttggegat aaagtbctic toccaaaata tggtggcace
240

aasagtagttc tagatgacaa ggattattte ctatttogtyg atggtgacat tettggcaag
300

tacgtagact aa

312

<210> 130

<211> 101

<212> PRT

<213> Artificial Seguence

<220

<223> Human Cpnl0 with residue Tyrosine (Y} 75 changed to Lysine (K)
75. (X-Cpnl0-Y75K}

<220>

<221> MISC_FEATURE

<222> {75)..{75}

<223> where X is anyone of the following amino acids: Lys, Arg or

His

<400> 130

Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val Leu

1 5 10 15

Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met Leu

20 25 30

Pro Glu Lys Ser Gln Gly Lys Val Leu Gin Ala Thr val val Ala Val 35

40 45

Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu ¥le Gln Pro val Ser val
50 55 60

Lys Val Gly Asp Lys Val Leu Leu Pro Glu Lys Gly Gly Thr Lys Val

65 70 75 80

vVal Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile Lieu

85 80 95

Gly Lys Tyr Val Asp 100

<210> 131

<211> 309

<2id> DNA

<213> Artificial Seguence

<220>

<223> Native Cpnl0 cDNA with an Y75K substitution:

<400> 131

atggcaggac aagcgtttag aaagtttcott ccactctitg accgagtatt ggttgaaagg

60

agtgetgetg aaactgtaac caaaggagge attatgcttce cagaaaaatc tcaaggaaaa

120

gtattgcaay caacagtagt cgctgttgga tegggtteta aaggaaaggy tggagagatt

180

caaccagtta gogtgaaagt tggagataaa gttcttetcce cagaaaaadg aggeaccaaa
240



-Leu Pro Glu Lys Ser Gin Gly-Lys 4045 Val Gly Ser Gly Ser Lys 50 Val Lys Val Gly Asp Lys 65 70 Val
Val Leu Asp Asp Lys 85 90 Leu Gly Lys Tyr Val Asp <210> 167 <211> 312 <212>ppDNA 820857000444
Artificial Sequence <220> <223> Native Cpn10 cDNA with an extra N-terminal Alanine codon (GCA)
and Y87K substitution <400> 167 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa
60 aggagtgctg ctgaaactgt aaccaaagga ggcattatgd fid€agaaaa atctcaagga 120 aaagtattgc aagcaacagt
agtcgctgtt ggategeeit staaaggaaagygtggagac:28otatcastony ttagegyda MyRgyait aaagttcttc
tcccagaata tg§lggcacc 240 aaagtagttc tagatgacaa ggataaattc ctatttagag atggtgacat tcttggaaag 300
tacgtagact g ggfz%%iw 168 <211> 312 <212> DNA <213> Artificial Sequence <220> <223>
Optimised cDNA Ala-Cpn10-Y87K (Gly, optimised in the cDNA) <400> 168 atggcagcag gccaagcgtt 60
cgcagtgctg ctgaaactgtaaccaaaggt ggcattatgc 120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt 180
attcaaccag tta%ga@&gttggcgat aaagttcttc 240 aaagtagttc tagatgacaa ggataaattc ctatttcgtg 300

tacgtagact ag 317 <21f> <211> 524225213> <220> 169 102 PRT Artificial Sequence
PCT/AU2009/000444 65/f139 <223> Human Cpn10 with residue Phenylalanine (F) 88 changed to

Lysine (K) 88:2Bhis copstruiskeornning arpektre NXen®inal Atanimé resiguerizEGPIr10-F88K
optimiged in the cDNAj

<400> 132

atggcaggece aagcogtttcg caagttitctt ccactotttg accgtgtatt ggttgaacgce

60

agtgctgety aaactgtaac caaaggtggce attatgcettc cagaaaaatc tcaaggdgcaaa

120 ,

gtattgcaag caacagtagt cgotgttggce tcoggttota aaggtaagug tggcgagatt

180

caaccagtta gogtgaaagt tggcgataaa gttettoctoe cagaaaaadg tggcaccaaa
240

gtagttctag atgacaagga ttatttcota tttocgbgatyg gtgacattct tggcaagtac

300

grtagactaa

308

«210> 133

<211> 102

<212> PRT

<213> Artificial Seguence

<220>

<223> Human Cpnl0 mutant where residue Y75 is changed to_H?S, in‘
addition this construct contains an extra N-terminal Alanine residue
{Ala-Cpnl0-Y75H)

<400> 133

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp igg val

1 5 10

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Vval Leu Gln Ala Thr val val ala 35

45

égl Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Iie Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu His Gly Gly Thr Lys

65 T0 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile -

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 134

T<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA}
and Y75H substitution

<400> 134 .
atggcagcag gacaagegtt tagaaagtit ctteocactcet ttgacogagt attggttgaa
60

aggagtgctg ctgaaactgt aaccaaagga ggcatiatge ttccagaaaa atctcaagga
120



<220> <221> MISC_FEATURE <222>(89)..(89) <223> where X is anyone of the following amino
acids: Lys, Arg or His <400> 169 Ala Ala Gly GIn Ala Phe Arg Lys Phe Leu Pro LeBREHRNSA0AM00#44
151015 Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530 Leu Pro Glu Lys Ser
GIn Gly Lys Val Leu GIn Ala Thr Val Val Ala 35 4 VaI Gly Ser Gly Ser Lys GIy Lys Gly Gly Glu lle
Gin Pro Val Ser 505560 Val Lys Val GI%/ s Leu Leu Pro Glu Tyr Gl Thr Lys 65 70 75 80
val Val Leu ﬁ%ﬁﬁ?saﬂ%ﬁaﬁ%aag@%c A?aa,&s%g%tly ASP aif‘eq%quoggg Eéu &gfy Lys Tyr Val
Asp100 <210z 170524 15 312 £k 2 DN 3x-Avtifi6ial Sequensa c22035322xcNative Cpnl0
cDNA with amextra N-terminal Alanine codon (GCA) and F88K substitution <400> 170 atggcagcag
gacaagcgtt ta Eﬁ&ﬂﬂgﬁtéﬂé@%&ﬁé?ﬁﬁhé@@é@&%ﬁﬁﬁgﬁ@%&¥6€9§69%§ﬁ§6ﬁ3?ﬁ§dﬁﬁﬁﬁﬁ%ﬁi@caaagga

ggcattatgc tt aaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa
gggtggagag atte caaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc 240 aaagtagttc
tagatgacaa ggattataaa ctatttagag atggtgacat tcttggaaag 300 tacgtagact ga 312 <210> 171 <211> 312
<212> DNA <21%3> Arfficial Sequence <220> <223> Optimised cDNA Ala-Cpn10-F88K (Gly, Arg and
stop codons%@pt@g&ed in the cDNA) <400> 171 atggcagcag gccaagcgtt tcgcaagttt cttccactct
ttgaccgtgt attiggtigaa,el sgacagioeig,cigaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggce 120
aaagtattgc aagaacagt agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa
agttggcgat asagtcttORdes aﬁta thyaee YT TP TR Y 205610064 24986 P38 5aitagttc tagatgacaa
ggattataaa c@gﬂgﬁ@ﬁ@@ Eaftlidgcaag 300 tacgtagact aa 312

atggcagcag gecaagegtt togeaagttt ctteocactet ttgaccgtgt attggtigaa

60

cgecagtgety ctgaaactgl aaccaaaggt ggcattatge ttccagaaaa atctcaaggc
120

aaagtattgc aagraacagt agtegetgte ggctegggtt ctaaaggtaa gggtggegag
180

attcaaccay ttagcgtygaa agttggegat aaagttectbc tcoccagaaca cggtggeacce
249

aaagtagttc tagatgacaa ggattatttc ctatttcgtyg atggtgacat tcottggcaag
300

tacgtagact aa

312

<210> 136

<21i> 102

<212> PRT

<213> &artificial Sequence

<220

<223> Human Cpnl0 with residue Tyrosine (Y) 75 changed to pysine (K}
75. This construct contains an extra N-terminal Alanine residue
(Ala-Cpnl0-Y75K)

<400> 136
ala Ala Gly Gin Ala Phe Aryg Lys Phe Leu Pro Leu Phe Asp igg vVal
5 10

ieu val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 ' 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gin Ala Thr val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gin Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Lys Gly Gly Thr Lys

65 70 75 BO

'val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly aAsp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 137

<211> 312

<212> DNA

«213> Artificial Sequence

<220>

«223> Native Cpnl( c¢DNA with an extra N-terminal Alanine codon (GCA)
and Y75¥ substitution
«<400> 137



<210> 172 <211> 102 <212>PRT <213> Artificial Sequence <220> <223> Human Cpn10 with
residue Leucine (L) 89 changed to Lysine (K) 89. This construct contains an extra Nagiinaodleniaas
residue (Ala-Cpnl10-L89K) <220> <221> MISC_FEATURE <222>(90)..(90) <223> where X is anyone
of the following amino acids: Lys, Arg or His <400> 172 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro
Leu Phe Asp Arg Val 151015 Leu Val Glu Arg S&/ 182 Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530
Leu Pro Glu &ggSearcaind@hpbyssVial daaa G ot WacT e ddalk Val tAke 880404 2V ed GRESer Gly Ser Lys Gly
Lys Gly Gly &tu lle GIn Pro Val Ser 505560 Val Lys Val Cél Ats (L_g/sa\i{gl Leu Lc%%g%rao Glu Tyr Gly Gly
Thr Lys 65767580 a1V & LRt RS RSP VR ALD %ix‘?aﬁﬁaé %%la ﬁE) fg Asp Gly Asp lle 859095 Leu
Gly Lys Tyr Vahé\sp100 230443 <badiR <2i2echiNAc<2i3xdviificiakSesuence <220> <223>
Native Cpnl1@aeDNA with an extra N-terminal Alanine codon (GCA) and L89K substitution <400> 173
atggcagcag GaEeRRRege thEREEGEP R IRES IR MY acoga bt Htdo ftg ae 8B A5 9 atia ety tihaaactgt
aaccaaaggag%fi ttatge ticcagaaaa.aleicaagga 1 20.aagtatiacagsaacagl-aglegatgit ggatcgggtt
ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc 240
aaagtagttc tagatgacaatggattatttc aaatttagag atggtgacat tcttggaaag 300 tacgtagact ga 312 <210> 174
<211> 312 <?1%> DNA <213> Atrtificial Sequence <220> <223> Optimised cDNA Ala-Cpn10-L89K
(Gly, Arg and st@p cqdgns are optimised in the cDNA)

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-Cpnl0-Y75X {Gly, Arg and stop codons are
optimised in the chNA)

<400> 138

atggcageay gcecaagegtt tegeaagttt ctteocactet ttgaccegtgt attggttgaa
60 '

cgcagtgectg ctgaaactght aaccaaaggt ggcattatge tteccagaaaa atctcaaggce
120 ’

aaagtattgc aagcaacagt agtcgeotgtt ggctegggtt ctaaaggtaa gggtggcgayg
180

attcaaccag ttagcgtgaa agttggegat aaagttottce tcccagazaa aggtggcacc
240 .
aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag
300

tacgtagact aa

312

«<210> 139

<23ii> 102

<21l2>» PRT .

<213> Artificial Sequence

<220> ’

<223> Human Cpni0 mutant where residue Y75 is changed to R75. This
mutation introduces extra postive charge under the dome, in addition
this censtruct contains an extra N-terminal Alanine residue {ala-

Cpnl0-Y75R)

<400> 139

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 390 ’

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Vval Val aAla 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Arg Gly Gly Thr Lys

65 70 75 80

Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 140

<23i1l> 312

<212> DNA



PCT/ALI2009/000444 <400> 174 atggcagcag 60 cgcagtgctg 120 aaagtattgc 180 attcaaccag 240
aaagtagttc 300 tacgtagact 312 <210> 175 <211> 102 <212> PRT 67/139 gccaagcgtttegCaaotitoooas4
cttccactct ctgaaactgt aaccaaaggt ggcattatgc aagcaacagt agtcgcetgtt ggctcgggtt ttagcgtgaa agttggcgat
aaagttcttc tagatgacaa ggattatttc aaatttcgtg aa ttgaccgtgt attggttgaa ttccagaaaa atctcaaggc ctaaaggtaa
gggtggcgag tcccagaata tggtggeace atggtgacat tefidgeaag <213> Artificial Sequence <220> <223>
Human Cpn1Quith resitiietelAsparticcid (D) 92 changed to Lysine (K) 92. This construct contains
an extra N-terftial Alanine re5|due e (Ala-C C n10-D92K 220> <221>MISC EEATURE,,

<222>(93). (933 ggﬁ yﬂ;@r{ &%gnyone t%e follow owing amino aC|dls Lys, Arg, His, Gly, Ala, Val,
Leu, lle, ProPhe, TyeoTrp, Cys, Met, Ser, Thr, Asn, Gin <400> 175 Ala Ala Gly GIn Ala Phe Arg Lys
Phe Leu Pro%l%eudam@é\wsﬂa@vat 1 5804 5abe HtVeat Glep ArgESEFIRREMIE 'GRY T V& Thr Lys Gly Gly lle
Met 202530 teu Pro Glu Lys Ser GIn GI s Val Lau Gln Ala Thr Val Val A 45 Val Gly Ser Gly
Ser Lys Gly B8 €Y Gy &tlé &G P Xa%gg.r 50556 g o4 &/s Val Glffgﬁggé% Leu Leu Pro Glu
Tyr 657075(515{&&5@@;@Ly§g89a6$>g@lygé@@:HgtVadzééalcbeUtAsptémbysaAs@gTygﬂae Leu Phe Arg
859095 Leu B9 Lys Tyr Val Aspl100 <210> 176 <211> 312 <212> DNA <213> Artificial Sequence
<220> <2233 N&AECHHOMINEWRA LI BAPL KT HEF ATERTRE CSTonYEERf ahd D92K
substitution €402, 176.atagsagean sasaageqti ta0aarell iteaasicldigacegagialiggtigaa 60
aggagtgctg cigaaactgt aaccaaagga ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt
agtcgctgtt ggetcguyitetagaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc
tcccagaata tggdggcacc 240

<210> 141

«211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-Cpnl0-Y75R (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 141

atggeagcag gccaagegtt tcgeaagttt cttccactct ttgaccgtgt attggtigaa
60 .

cgcagtgetg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc
120

aaagtattgc aagcaacagt agtcgetgit ggctcgygtt ctaaaggtaa gggtggcgag
180 '

attcaaccag ttagcgtgaa agttggcgal aaagttcttc tcccagaacy cggtggoacc
240

aaagtagttc tagatgacaa ggattatttc ctatttcgtg atoggtgacat tcttggraag
300

tacgtagact aa

312

<210> 142

<211> 102

<2i2> PRT

<213> Artificial Seguence

<220>

«223> Human Cpnl0 with residue Glycine ({(G) 76 changed to Lysine (K)
76. This construct contains an extra N-terminal Alanine residue
(Ala-Cpnl0-G76K)

<220>

«221> MISC_FEATURE

<222> {77y, . {77}

<223> where X is anyone of the following amine acids: Lys, Arg or

His

<400> 142

ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 190 15

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35
40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60



—aaagtagtte tagatgacaa ggattatttc-ctatttagaa aaggtgacat tcttggaaag 300 PCT/AU2009/000444 68/139 .
tacgtagact ga 312 <210> 177 <211> 312 <212> DNA <213> Artificial Sequence <%%g[’>\/r§§g&§9 000444
Optimised cDNA Ala-Cpn10-D92K (Gly, Arg and stop codons are optimised in the ¢ <4 (5> 947147
atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 cgcagtgctg ctgaaactgt
aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc 1#0idfagtattgc aagcaacagt agtcgctgtt ggctcgggtt
ctaaaggtaa gggtageoag: 180,alcpaceagitagegigan agtiggrgataaagictic/tateayaata tggtggcacc 240
aaagtagttc t&gatgacaa ggattatttc ctétttcgta aaggtgacat tcft§gcaag 300 tacgtagadt aa 312 <210> 178
<211> 102 I YPRELITLAER |%1|‘§'8qﬁ?éﬁ€§%éf@>§§§2§5‘3kﬁﬁﬁa‘?%&5‘ﬁ% A

0'With residue to Glycine

(G) 93 chaniég t@lg,yﬁy;e,ﬁﬁ) 931 Tus construggcontains an extra N-terminal Alanine residue
(Ala-Cpnl10-G93K <220> <221> misc_feature <222>(84)..(84) <223> Xaa can be any naturally

occurring amidtoacid &220> <221> MISC_FEATURE <222>(94)..(94) <223> where X is anyone of the
following amfifé Hcid$t4ys, Arg or His <400> 178 Ala Ala Gly GIn Ala Phe Arg Lys Phe Leu Pro Leu
Phe Asp ArgYaf 151315 L ew.Vak GluArg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530 Lea
Pro Glu Lys Serosin Gly Lys Val Lea Gin Ala Thr Val Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys
Gly Gly Glu HeT3in Piar:Vied SerBD5588 Vatk v\ Gy Rty vhl e Feu PRGIFTHTr Gly Gly Thr
Lys 65 70 75°8 \2’%1?‘?/ PPBt k4 &Sp Lys Asp Tyr Phe Leu Phe Axg Asp Xaa Asp lle 85 90 95 Lea

Gly Lys Tyr Q@E&%ﬁé $2107, 179 <2l 312 <2122 BNA<2i3-AdtificialSesrace <220>
PCT/AU200%/00444 69/139

aggagtgcetg ctgaaactgl aaccaaagga ggcattatge ttocagaaaa atctcaagga

120

asagtattgc aagcaacagt agtegetgtt ggatcgggtt ctaaaggaaa gggtgoagag
180

attcaaccayg ttagcgtgaa agttggagat aaagttctte tceccagaata taaaggcacc
240 '

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tottggaaag
300

tacgtagact ga

312

«210> 144

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> QOptimised ¢DNA Ala-CpnlO-G76K (Gly, Arg and stop codons are
cptimised in the cDNAa)

<400> 144

atggceageag gccaagegtt togeaagttt ctteocactet ttgaccgtgt attggttgaa
60

cgcagtgetg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaagge
120

aaagtattgce aagcaacagt agtegetgtt ggoetcgggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagcgtgaa agttggegat aaagttcttc tcccagaata taaaggcacc
240

aaagtagttc tagatgacaa ggattatttc ctattteogtg atggtgacat tcttggcaay
300

tacgtagact aa

312

<210> 145

<211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl( with residue Glycine (G) 77 changed to Lysine (K)
77 . This construct contains an extra N-terminal Alanine residue
(ala-Cpnl0~-G77K)

<220>

«221> MISC_FEATURE

<222> (78)..(78}

<223> where X is anyone of the fqllowing amino acids: Lys. Arg ox
His



'<223> Native Cpn10 cDNA with-an extra N-terminal Alanine codon COCA) and 093K substitution
<400> 179 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60 aBGaGGL2009/000444
ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgcetgtt
ggatcgggtt ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttottc tcccagaata
tggaggcacc 240 aaagtagttc tagatgacaa ggattattt@sé?é?ttagag ataaagacat tcttggaaag 300 tacgtagact ga
312 <210> 180021 £4812 <212> DNA <213> Attificial Sequence <220> <223> Optimised cDNA
AIa-Cpn10-@?@&@Iﬁlﬁralﬁnélsatoff)hgo%%sl'ﬁsre optipysed m%ﬁg cIBT\I% %Aﬁ% 180 atggcagcag
gccaagcgtt tegoaagtttaticeastcldtgace gigh atiggthgaavhD cgeanigetg ctgaaartgt maccaaaggt ggcattatge

ttccagaaaa atctcaaggc 120 aaagta®tyyc aagcaacagt agtcgefgtt ggctcgggtt ctaaaggtaa tggcgag 180
attcaaccag tlgjcgtgas sy ty§edar é;ésé}gﬁ%ﬁc"ﬁé%é?daé?a tﬁb?gégtﬁc%hﬂ%aéa?@a%%ﬁ tagatgacaa

ggattatttc ctafficqty atagagacat tettggeaag, 300 taggtagacs aa 212 481 40 PRTsAificial Sequence
Human Cpn10 wil residue to Aspartic gxid (D) 94 changed ted_ysine (K) 94. This construct contains

an extra N-termirmatsAkeling resisiu @ YAl ¥ ptOLBO4KY G0 w2 81y %92 6T IéE following amino

acids: Lys, AF§, His, Pro, Phe, Tyr, frp, Cys, Met, Ser T@;5 Agn Alg Phe Arg, y%OPhe Leu Pro Leu the
] ] ] ] ] u Ple T =] ) le .

Asp Arg Val bl‘?%é‘r%ﬁSR|aAéu§j§§r%?§| jf‘)ﬁ}? @S ﬁ/ Gly lle Met ZPSBOySer%;m Sly Lys Val Leu Gin
Ala Thr Val ial Al 39.45 Sar ks Ghslys GlySly Glu lle Gin Pro Val Ser 5560 Gly Asp Lys Val Leu
Leu Pro Glu Tyr sly Gly Thr Lys

<210> 146

<211> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Native Cpni0 cDNA with an extra N-terminal Alanine codon (GCA}

and G77K substitution

<400> 146
atggceagcag gacaagogtt tagaaagttt ctteccactct ttgacogagt attggttgaa
60
aggagtgctyg ctgaaactgt aaccaaagga ggeattatge ttecagaaaa atctcaagga
120
aaagrattgc aagcaacagt agtcgetgtt ggategggtt ctaaaggaaa gggtyggagag
180
. attcaaccag ttagcgtgaa agttggagat aaagttctte toccagaata tggaaaaacc
249
aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tctiggaaag
300
tacgtagact ga
312
<210> 147
<211> 312
<212> DNA
<213> Artificial Seguence
<220>

<223> Optimised cDNA Ala-Cpnl{-G77K (Gly, BArg and stop codong are
optimised in the cDNA)

<400> 147

.atggcagcag gccaagogtt togcaagttt cttocactct ttgaccgtgt attggttgaa
60

cgeagtgetg ctgaaactgt aaccaaaggt ggcattatge ttcocagaaaa atetcaagge
120 _

aaagtattge aagcaacagt agtcgcetgtt ggcteggott ctaaaggtas gggtggegag
1890

attcaaccag ttageghtgaa agttggogatbt aaagticttc tcoecagaata tgygtaaaacc
240

aaagtagttc tagatgacaa ggattatttc ctatttegetg atggtgacat tettggcoaag
300

tacgtagact aa

312

<210> 148

<211> 102

<212> PRT
<213> Artificial Sequence



PCT/AU2009/000444 70/139 <210> 182 <211> 312 <212> DNA <213> Atrtificial Sequence <220>
<223> Native Cpn10 cDNA and D94K substitution <400> 182 atggcagcag gacaagE§it tA§Raape08¢4
aggagtgctg ctgaaactgt aaccaaagga 120 aaagtattgc aagcaacagt agtcgctgtt 180 attcaaccag ttagcgtgaa
agttggagat 240 aaagtagttc tagatgacaa ggattatttg%(i)g)g,tacgtagact ga 312 <210> 183 <211> 312 <212>
DNA <213> Artificial Sequence <220> <223> Optimised cDNA Ala-Cpn10-D94K optimised in the
cDNA) <400 383 ajgacageag goeaadeal1sacaagh AIeeacis! H.corAalociursigaaaciol aaccaaagyt
ggcattatgc 128 agagialig:aagcaacact agicgetgiicggcicgegiii 180 atieanecagiagegtgaa agttggcgat
aaagttcttc 24Q aaagtagtictagjatgacaa ggattatttc ctatttcgtg 300 tacgtagact aa 312 <210> 184 <211>
102 <212> PRA0%213> Artificial Sequence <220> <223> Human Cpn10 with residue Arginine (R) 94.
This constru@ﬁégidgj ECIHNT0-094R) <400> 184 Ala Ala Gly GIn Ala 15 Leu Val Glu Arg Set 20

PCT/A1J2009/900444/3/4 32 Glyybys Val Ley GimAlaJhMaid/akAa 35ys, Arg or
His
<400> 148
Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg val
1 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val Ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Giu Ile Gln Pro Val Ser

50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Xaa Lvys
65 70 75 80
val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
85 S0 a5
Leu Gly Lys Tyr Val Asp 106
<210> 149
<211> 312
<212> DNA
<213> Artificial Sequence
<220>

<223> Native Cpnld cDNA with an extra N-terminal Alanine codon (GCa)
and T7BK substitution

<400> 149

atggcagcag gacaagegtt tagaaagttt chttocactct ttgaccgagt attggttgaa
60

aggagtgctg ctgaaactgt aaccaaagga ggcattatge tbeccagaaaa atctcaagga
120 :

asagtattge aagcaacagt agtegectgtt ggatcgggtt ctasaggasaa gggtggagag
180

attcaaccayg ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcaaa
240

aaagtagttce tagatgacaa ggattattte ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 159

<2ii> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Optimised cDNA Ala-CpnlO-T78K (Gly, Arg and stop codons are
optimised in the cDHNA)

<400> 150

atggcagceag gccaagogtt togcaagttt cteccactct ttgaccgtgt attggttgaa
60

cgeaghtgotg ctgasactgt aaccasaggt ggcattatgo ttccagaaaa atctcaaggce
120 )

aaagtattge aagcaacagt agtcegetgtt ggetcgggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagegtgaa agttggcgat aaagttcttc tcccagaata tggtggcaaa
240



Gly Lys Gly Gly Glu lle Gin Pro Val Ser 5560 Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys -
7580 Asp Tyr Phe Leu Phe Arg Asp Gly Arg lle 95 100 <210> 185 <211> 312 <213>TIDNAFRIGF0444
Artificial Sequence <220> <223> Native Con10 cDNA with an extra N-terminal Alanine codon (GCA)
and D94R substitution <400> 185 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa
60 aggagtgctg ctgaaactgt aaccaaagga ggcattatég/ﬁégqagaaaa atctcaagga 120 aaagtattgc aagcaacagt
agtcgctgtt g%ﬂﬂé@%ﬁﬁ%ﬁaé@@&ﬁa@ggﬁgﬁ5@%@&8@%&%@?@6@@?@&%&%‘?@& aaagttcttc
tcccagaata tgga cacs 240 aaagtagtic tagatgacaa ggattattic ctatttagag atggtcgcat tctiggaaag 300
tacgtagact ga:312 <210> 186 <211> 312 <212> DNA <213> Artificial Sequence <220> <223>
Optimised optimised in the cDNA) <400> 186 atggcagcag gccaagcgtt tcgcaagttt cttccactct 60
cgcagtgctg ct é&acté’éhaccaaaggt ggcattatgc 120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt 180
<211> 02
attcaaccag ttdgcgtgaq agttggegat aaagticttc 240 aaagtagtic tagatgacaa ggattatttc ctatttcgtg 300
tacgtagact aa:332 <40¥:18%1<23d2102 <212> PRT <213> Artificial Sequence <220> <223> Human
Con10 with residee to Leucine (L) 96 changed to (K) 96. This construct contains an extra N-teLminal

Alanine (Ala-‘éﬁﬁio-ﬁW%QFZ’Z@ﬂ_zﬁn‘é??égftﬁjéfaﬁ’ﬁ*?/ﬂﬂ’zc?d%jj@g%ﬁﬁ. PG 3L

This construct ntains an extra N-Cermin anine residue
MISC—FEAT?‘E%E—Cpnlﬂ-VBJ.K)

<226>

<221> MISC_FEATURE

«222> (B82)..(BZ)

<223> where X is anyone of the following aminc acids: Lys, Arg or

His

<400> 151

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Giy Lys Val Leu Gln Ala Thr vVal Val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu ile Gin Pro val Ser
56 55 . 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val Xaa Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 152

<211> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon {GCA)
and V81K substitution

<400> 152

atggragcag gacaagcgtt tagaaagttt cttccactet ttgaccgaght attggttgaa
60

aggagtgcetg ctgaaactgt aaccaaagga ggeattatge ttocagaaaa atctcaagga
120 ‘

aaagtattgce aagcaacagt agtogetgtt ggatcegggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc
240

aaagtaaaac tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300 ’

tacgtagact ga

312

<210> 153

<21i> 312

<212> DNA

<213> Artificial Sequence

«220>

<223> QOptimised cDNA Ala-Cpni0- V81K (Gly, Arg and stop codons are
optimised in the cDNA)



<222>(97)..(97) <223> where X is anyone of the following amino acids: Lys, Arg or His <400> 167 Ala -
Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val 151015 Leu Val Glp#yrgSendd addads
Glu Thr Val Thr Lys Gly Gly lle Met 202530 Leu Pro Glu Lys Ser GIn Gly Lys Val Leu Gin Ala Thr Val
Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle GIn Pro Val Ser 505560 Val Lys Val
Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thsrgl/_y%g65707580 Val Val Leu Asp Asp Lys Asp Tyr Phe

Leu Phe ArgA§8°Gly-A5p Ile 859095 Xaa Gl)é Lys‘T}l/r Val Asp100 <210> 188.<211>"312'<212> DNA

<213> Artific@é@é&ﬁ%ﬁ@%@ggéﬁzﬁgﬁﬁﬁvétc% TRGA Wil 3 eXtra NI8E WAl Alanine codon

(GCA) and L9gk. substitution. s4Q0x 138 aludrrIcad-0acaa0cgit tagaaagtiteiecasiet ttgaccgagt
attggttgaa 6Gtaggagtgctg ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc
aagcaacagt a%ﬁ@%ﬂgg%@g@@ﬁ@%a%@%ﬁﬁg@ﬁfg’&@a@tisetéﬁé%%@%w agttggagat
aaagttcttc tc aata tagaggcacc 24 ct ggatt t g.atggtgacat
taaaggaaag %cé@ t%%‘:gﬁga%gagg%ggg %ag‘ 1%%9%%%g<§%§gg?§%a212> ggl%g§§%%§#ﬁ?gal Sequence
<220> <223=Lptirvsed cBMAcAlaCondi3-4136K optintisedtin thewDhAR) <AOG3dEB88atggcagcag
gccaagcgtt tetffaagttt cttccactct 60 cgcagtgcetg ctgaaactgt aaccaaaggt ggcattatge 120 aaagtattge

aagcaacagt dqEyctditggticgggtt 180 attcaaccag ttagegtgaa agitggegat aaagtictic 240 aaagtagtic
tagatgacaa ggattatttc ctatttcgtg 300 tacgtagact aa 312

<210> 154

<ZAli> 102

<212> PRT

<213> Artificial Seguence
<220>

<223> Human Cpnll with residue Aspartate (D) B3 changed to Lysine
(K} 83. This construct contains an extra N-terminal Alanine residue
{Ala-Cpnl0-DB3K)

<220> '

«<221> MISC_FEATURE

<222> {(8B4)..(84)

<223> where % is anyone of the following aminc acids: Lys, Arg, His,
Gly, ala, val, Leu, Iie, Pro, Phe, Tyr, Trp. Cys, Met, Ser, Thr,

Asn, Gln

<400> 154

Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 ‘ 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Vai Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gin Gly Lys Val Leu Gln Ala Thr Val val ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 5 g0

Val Val Leu Glx Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 155

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> MNative Cpnl0 ¢DNA with an extra N-terminal Alanine codon {GCA}
and D83K substitution

;iggZagizz gacaagegtt tagaaagttt cttccactct ttgaccgagt attggttgaa
gggagtgctg ctgaaactgt aaccaaagga ggcattatgce ttccagaaaa atctcaagga
iiggtattgc aagcaacagt agtcgcetgtt ggatcgggtt ctasaggaaa gggtggagag
;ggcaaccag ttagegtgaa agttggagat aaagttcotte toccagaata tggaggcacc
240

aaagtagttc taaaagacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300



. PCT/AU2009/000444 73/139 <210> 190 <211> 102 <212> PRT <213> Artificial Sequence <220>
<223> Human Con10 with residue Valine (V) 100 changed to Lysine (K) 100. This sensiiusheootaing
an extra N-terminal Alanine residue (Ala-Con10-V100K) <220> <221> MISC_PEATURE
<222>(101)..(101) <223> where X is anyone of the following amino acids: Lys, Arg or His <400> 190
Ala Ala Gly Gin Ala Phe Arg Lys 15 Leu Val Glut&fg33er Ala Ala Glu 2025 Leu Pro Glu Lys Set GIn Gly
Lys 4045 Vak&dytSet&alySet Lys Gly Lys Gly Gly Glu lle Gin Pro Val Set 505560 Val Lys Val Gly Asp
Lys Val Leu B&# Pro Glu'Tyr Gly Gly Thr Lys 65707580 Val Val Leu Asp Asp Lys Asp Tyr Phe Leu
Phe Arg Aspghy ASI%Q 859095 Leu Gly Lys Tyr Xaa Asp100 <210> 191 <211> 312 <212> DNA
<213> Artifici Eggqugrgce <220> <223> Native Cpnl10 cDNA with an extra N-terminal Alanine codon
(GCA) and V400K sulstitution <400> 191 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt
attggttgaa 60-atpyagiyctyeigedasrfuaaeBaaagga ggcattatge ttccagaaaa atctcaagga 120 aaagtattge
aageaacagt &% {Jotqlt agatcagalt glagra0ana dogiagagaa 190.1eaRcsag tiagraloaa aottagagat
aaagttcttc tc%@gggg@&gg@gg@%&g aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat
tcttggaaag 3@@dacaaagact ga 312 <210> 192 <211> 312 <212> DNA <213> Artificial Sequence

<220> <223$@gﬂﬁﬁ§@@ eDNAIAEIC pPATARTODKCECHF 2 AR tafd BteTFEBE GHS &P Eptimised in the
CDNA) <40O%glc%%@gtg%a&g%%agz‘%%%aggggL%%%@a%@ac&%%%tq {19a6Calat atgaidag.

120

aaégtattgc aagcaacagt agtegctgtt ggctegogtt ctaaaggtaa gggtggegag
180

attcaaccag ttagcgtgaa agttggcgat aaagttctte toccagaata tggtggeaco
240

aaagtagttc taaaagacaa ggattatttc ctatttcegtg atggtgacat tcttggcaag
300

tacgtagact aa

312

<210> 157

<211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnid with residue aspartate (D) 84 changed to Lysine
{K) B84. This construct contains an extra N-terminal Alanine residue
(Ala~-Cpnl0-D84K)

<220>

<221> MISC_FEATURE

<222> (B5)..({85) _

«223> where Z is anyone of the following amino acids: Lys, Arg, His,
Gly, Ala, Val, Leu, Ile, Pro, Fhe, Tyr, Trp, Cys, Met, Ser, Thr ,

Asn, Gln

<400> 157

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val val Leu Asp Glx Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 158

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> WNative Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and D84K substitution
<400> 158



60 PCT/AU20091000444 74/139 cgcagtgctg 120 aaagtattgc 180 attcaaccag 240 aaagtagttc 300
tacaaagact 312 ctgaaactgt aagcaacagt ttagcgtgaa tagatgacaa aa aaccaaaggt agigTiailag08000ed4
ggattatttc ggcattatgc ggctcgggtt aaagttcttc ctatttcgtg ttccagaaaa ctaaaggtaa tcccagaata atggtgacat
atctcaaggc gggtggcgag tggtggcacc tcttggcaag <210> 193 <211> 102 <212> PRT <213> Attificial
Sequence <220> <223> Human Cpn10 with res?d@é’%\spartate (D) 101 changed to Lysine (K) 101.
This constru@ﬁ@@?ﬁaﬁ@aﬁ?@%ﬁﬁ%eEﬁ?rﬁaé}%Fénlﬁ‘é:Fééfﬁfé (RIEECOFD- BTy LI20> <221>
MISC_FEATER )S I I Qo acids: Lys, Arg
or His <400>;193 A%g%l %%%% 8Agla ﬁﬁ%ﬁ‘é’%ﬁ%ﬁ?ﬁ%@%ﬁﬁ%ﬁ %\g%@%%%al 151015 Leu Val
Glu Arg Ser AtaflacGlu Rhoddakctbr lags GlytGly [mdesRO253042eadRre GlEtyErSEr Gin Gly Lys Val

Leu Gin Ala AP Val Val Ala 35 4045 Val Gé/ Setr GI¥ Ser é/s GIF/ %1 Cé;/ GC‘SX Glu lle Gin Pro Val Ser
505560 Val L35 VErEH ASBISS 71 £80 T8 Bro BT T rLys 65 70 75 80 Val Val Leu Asp
Asp Lys Asp ggngi&t@QPdaea%@ASj@anAs&IIet85t9@995 Laiggababys TyeMakXanl00 <210> 194

<211> 312 <2d4@> DNA <213> Atrtificial Sequence <220>
tacgtagact ga

312

<210> 159

<211> 312

<212> DNA

<213> Artificial Seguence
<220>

<223> Optimised cDNA Ala-Cpnli0- D84X (Gly, Arg and stop codons are
optimised in the cDNA}

<400> 159

atggcageag gecaagegtt togeaagttt cttccactcet ttgaccgtgt attggttgaa
60

cgcagtgetg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggc
120

aaagtattge aagcaacagt agtcgetgtt ggctegggtt ctaaaggtaa gggtggoegay
180

attraaccag ttagcgtgaa agtiggegatbt aaagttctic tcccagaata tggtggeacce
240 .

aaagtagtte tagataaaaa ggattatttc ctatttcgtg atggtgacat tcttggcaag
300

tacgtagact aa

312

<210> 160

<211> 102

<212> PRT

<213> Artificial Sequence

220>

«223> Human Cpnl0 with residue Aspartate (D) 86 changed to Lysine
(X) 86. This construct contains an extra N-terminal Alanine residue
{Ala-Cpnl0-D86K)
<220>
<22i> MISC_FEATURE
<222> (B7)..1{87)
<223> where X is anyone of the following amino acids: Lys, Arg or
His
<400> 160
Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 i5
Leu vVal Glu Arg Ser Ala Ala Giu Thr Val Thr Lys Gly Gly Ile Met
20 25 30
Leu Proc Glu Lys Ser Gln Gly Lys Val Leu @ln Ala Thr val Val Ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 . 55 60
val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 ¢ 75 80
val val Leu Asp Asp Lys Xaa Tyr Phe Leu Phe Arg Asp Gly Asp fle
85 g0 g5
" Leu Gly Lys Tyr Val Asp 1090



<223> Native Cpn10 cDNA with an and D101K substitution <400> 194 atggcagcag gacaagcgtt
tagaaagttt 60 aggagtgctg ctgaaactgt aaccaaagga 120 aaagtattgc aagcaacagt agtcicthwg009/000444
attcaaccag ttagcgtgaa agttggagat 240 aaagtagttc tagatgacaa ggattatttc 300 tacgtaaaat ga 312 extra
N-terminal Alanine codon (GCA) cttccactct ttga%& t attggttgaa ggcattatgc ttccagaaaa atctcaagga
ggatcgggtt ctaaaggaaa gggtggagag aaagttcttc tcCcagaata tggaggcacc ctatttagag atggtgacat tcttggaaag
PCT/AUZOOQ/QQJO444 75/139 <211> 312 <212> DNA <213> Artificial Sequence <220> <223>
Optimised cDM}pf g\ig Conl10-D101K are optimised in the cDNA) <400> 195 atggcagcag gccaagcgtt
tcgcaagttt cttcrastcti®@ cgcagtgcetg ctgaaactgt aaccaaaggt ggcattatgc 120 aaagtattgc aagcaacagt
agtcgctgtt gg&e gt%lltSG micdateddriagcgtgaa agttggcgat aaagttcttc 240 aaagtagttc tagatgacaa
ggattatttc ctafithfiy 300.tacoianaat 8a.312. <2102,196 52145402 @22 PRI, s213zcAxtificial
Sequence <gg@>ggg;2%aﬂggmaelg@nlo with residue to Aspart ¢ Acid (D) 101 changed to Arginine (R)
101. This corstict aentains an extra N-terminal Alanine residue (Ala-Cpn10O-D101R <220> <221>
MISC_FEAT@R@@»‘G&@?}QWBQ) 2839 He et PGP GO e 87 TRE*I Wiy Jifififo acids: Gly, Ala,
val, Leu, llero, Phe, Tyr, Tpa.Gys, Met, 05GIN 54002196 Al Alg.Gly Girt Jbgy.Val Glu Arg 20
LeU Pro Glullgygs 40 Val Sly Ser Gly 50 Valval Gly Lys 65

aaagtattge aagcaacagt agtcgctgtt ggategggtt ctaaaggaaa gggtggagag
180

attcaaccay ttagcgtgaa agttggagat aaagtbtetblice tcecagaata tggaggcacce
240

aaagtagttc tagatgacaa gaaatatttc ctatttagag atggtgacat tettggaaag

300

tacgtagact ga

312

<210> 162

<211> 312

<212> DNA

<213> Artificial Seguence
<220>

«223> Optimised cDNA Ala-CpnlO- D86X (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 162

atggcagcayg gccaagcoghbt tegeaagttt cttecactct ttgaceghbgh attggttgaa
60

cgoagtgetg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggc
120

aaagtattgc‘aagcaacagt agtcgetgtt ggotcegggit ctaaaggtaa gggtggcgag
180

attcaaccag ttagcgtgaa agttggegat aaagttcttc tcccagaata tggtggeace
240

aaagtagttc tagatgacaa gaaatatttc ctatttogty atggtbgacat tcttggeaag
300

tacgtagact aa

312

<230> 163

<21l> 102

«212> PRT

<213> Artificial Sequence

<220>

«223> Human CpnlC with residue Aspartate (D) 86 changed to Arginine
{(R) 86. This construct contains an extra N-terminal Alanine residue
(Ala-Cpnlsi~DBGR)
<400> 163
Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln ala Thr val val Ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 &0
Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lvys



Val Val Leu Asp 8590 Leu Gly Lys Tyr Val GIx100 Ala Phe Arg Lys Phe 5 Ser Ala Ala Glu Thr 25 Ser
GIn Gly Lys Val 45 Ser Lys Gly Lys Gly 55 Asp Lys Val 70 Asp Lys Asp <210> 19pcRdrn3dd/a® iz
DNA <213> Atrtificial Sequence <220> <223> Native Con10 cDNA with an extra N-terminal Alanine
codon (GCA) and D101R substitution <400> 197 atggcagcag gacaagcgtt tagaaagttt cttccactct
ttgaccgagt attggttgaa 60 aggagtgctg ctgaaactgtéddbthaagga ggcattatge ticcagaaaa atctcaagga 120
PCT/AU2009#000444 76/139 aadftattgc aagcaacagt agfcgctgtt 180 attcaaccdd ttagcgtgaa agttggagat
240 aaagta%;ﬁ)c1L t¥8htdaEBrg gttt 30t gtdset %2? Yk dttetiddgsaa gggtggagag
aaagttctic tcetagaala [0aggcace glafttagag alggtgacat tcttggaaag <210> <211> <212> <213>
<220> <223> Optimised optimised in the cDNA) <400> 198 atggcagcag gccaagcgtt 60 cgcagtgctg
ctgaaactgt 120 daadtéttgc aagcaacagt 180 attcaaccag ttagcgtgaa 240 aaagtagttc 300 tacgtacgct aa
312 tcgcaag:lgtl%gcc]?&ct aaccaaaggt ggcattatgc agtcgctgtt ggctcgggtt agttggcgat aaagttcttc

<213>
<220>
<223> Native Cpnl( ¢DNA with an
and D86R substitution

Artificial Seguence

extra N-terminal Alanine codon (GCA)

<400> 164

atggcagecag gacaagcgtt tagaaagttt cttcecactcet ttgacegagt attggttgaa
60

aggagtgetg ctgaaactglt aaccaaagga ggeattatge ttccagaaaa atctcaagga
120

aaagtattge aagcaacagt agtcgetgtt ggatoegggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcgtgaa agttggagat aaagttcttc toccagaata tggaggcacoc
240

aaagtagttc tagatgacaa gegetatttce ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 165

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-Cpnil- DB6R (Gly, Arg and stop codong are
optimised in the cDNA)

<4£00> 165

atggcagcecag gccaagegtt toegcaagttt ctteocactet ttgaccgtgt attggttgaa
60

cgcaghtgctg ctgaaactgt aaccaaaggt ggeattatge ttccagaaaz atctcaagge
120 :
aaagtattgc aagcaacagt agtogetgtt ggetegggtt ctaaaggtaa gggtggcgay
180 '
attoaaccag ttagcghtgaa agttggegat aaagttettce tcocccagaata tggtggeacc
240

aaagtagttc tagatgacaa gegctattte ctatttcgtg atggtgacat tctitggcaag
300 '

tacgtagact aa

312

<210> 166

<211> 102

<212> PRT

<213> Artificial Segquence

<220> '
«223> Human CpnliD with residue Tyrosine (Y} 87 changed to Lysine (K}
87. This construct contains an extra N-terminal Alanine residue
(Ala-Cpnl0-¥Y87K) '

<220>

<221> MISC_FEATURE

<222> (B8)..(88) ‘ ]

«223> where X is anyone of the following amino acids: Lys, Arg or
His

<400> 166



ctatttcgtg ttgaccgtgt attggttgaa ttccagaaaa atctcaaggc ctaaaggtaa gggtggcgag tcccaq_aata t% tggcacc
atggtgacat tctiggcaag  <210> 199 <211> 101 <212> PRT <213> Artificial Sequertée! 4584 444
Human Cpn10 with also contains an extra deltaE23 <400> 199 Ala Ala Gly Gin Ala Phe 15 Leu Val
Glu Arg Ser Ala Ala 2025 Pro Glu Lys Ser Gin G@lyi3gs Val Lea Gin 4045 Gly Ser Gly Ser Lys Gly Lys
Gly Gly Glu 2055,Lys:Yal Gly AsP bys ¥al ey Lea R Glh6540 Mal ey Asg Asp Lys Asp Tyr Phe
Lea Phe 8590 Gly Lys Tyr ValsAsp100 <210> 200 Lesu Phe Asp Arg Val 154.ys Gly Gly lle Met Leu 30
Ala Thr Val tahAlalVal 85:fe &in Rie \PaRSerwahrsray By &1y Fhy 158 Vais7T8%80 Arg Asp Gly Asp
le Lea 95 PYT/A20091000444 afdcagrag 60,a00ad1dlg 120 aiptiggsag.1Bpigaaceagta 240
gtagttctag 3(5@ gtagactga b 7771 9 gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa ctactgtaac
caaaggaggcwaitatgeitcangagasaiciipaaggaassa caacagtagi.cgcyitjgatcgdgiictéeaaggaaaggg

tggagagatt gcgtg&%la t tggagataaa gttc&étcc cagaatatgg a gC%?CC& a at%?c%agga ttatttccta tttagagatg
gtgacattct tg?é?%\é&t’ég' alo%h% HEA %?il‘g’%d?‘%%ﬁ‘f ?\lﬁ,?%ﬂ%é Antificial Sequgiice <220>

Val Val Leu Asp Asp Lys Asp Xaa Phe Leu Phe Arg Asp Gly Asp Ile

85 ‘ 9G 95

Leu Gly Lys Tyr Val Asp 100

<210> 167

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon ({(GCR)
and ¥87K substitution

<400> 1867 ‘
. atggrageag gacaagcgtt tagaaagttt cttcecactet ttgaccgagt attgghhtgaa
60
aggagtgctg ctgaaactgt aaccaaagga ggcattatgec ttccagaaaa atctcaagga
120
aaagtattgc aagcaacagtb agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
180
attcaaccag ttagcgtgaa agttggagat aaagttcttc tccocagaata tggaggcace
240
aaagtagtic tagatgacaa ggataaaltc ctatttagag atggtgacat tcttggaaay
300
tacgtagact ga
312
<210> 168
<211> 312
<212> DNA
<213> Artificial Sequence
<220>

<223> Optimised cDNA Ala-Cpnl0-~Y87KX {(Gly, Aryg and stop codons are
optimised in the cDNA}

<400> 168

atggcagceag gccaagegtt tegcaagttt cttcoccactet tigaccgtgt attggttgaa
33y

cgeagtgetyg ctgaaactgt aaccasaggt ggeattatge ttcecagaaaa aktcicaaggce
120

aaagtattgc aagcaacagt agtcgectgtt ggotcgggtt ctaaagdtaa gggtggcgadg
180

attcaaccag ttagegtgaa agttggegat aaagttcottc tcoccagaatla tggtggcacc
240

aaagtagttc tagatgacaa ggataaattc ctatttegtyg atggtgacat tcttggeaag
300

tacgtagact aa

312

<210> 169

«<211> 102

<212> PRT

<213> Artificial Seguence
<220>



<223> Optimised cDNA of Ala-Cpn10- 7E23 (Gly, Arg and stop codons are optimised in the cDNA)
<400> 201 atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 cgpagigalrsiosigiass
caaaggtggc attatgcttc cagaaaaatc tcaaggcaaa 120 gtattgcaag caacagtagt cgctgttggc tcgggttcta
aaggtaaggg tggcgagatt 180 caaccagtta gcgtgaagg} cgataaa gttcttctcc cagaatatgg tggcaccaaa 240
gtagttctag atgacaagga ttatttccta tttcgtgatg gtgac ggcaagtac 300 %ta actaa 309 <210><211>

<212> <2135%20>Hre3Cpiihat CpRi-iith BRSO EoHEREar Bxifl JeraERH)"2400> 202 Ala Ala
Gly GIn Ala é‘rﬁéiﬁéeﬁi\éﬁﬁ@ﬁﬁg%&%%Cﬁocfgﬁ%ﬁ Pro L%tlé%;ﬁtg ﬁ%w %0 45aéll§eSer Gly Ser Lys
Gly 50 Lys Vap £aly Asp Lys Val 65 70 Val Leu Asp Asp Lys Asp 85 90 Gly Lys Tyr Val Glutamic Acid
E34 removed2This corsstrgerTR8rminal Alanine (A) residue(Ala-Cpnl10- Arg Lys Phe Leu Pro Leu Phe
Asp Arg Val 1835 Ald Blu THPVal Thr Lys.Gl G%)il  Met 30 Lys Val Leu Gin Ala Thr Val Val Ala Val
35 Lys Gly GI&“?EJ IEEETR Pra v arEarval 5%4660 eu Leu Pro éﬁu Tyr Gly é’Iy'Thr?_ys Val

7580 Tyr Phe 4@ PhgArg Asp Gly Asp lle Leu 95 <210> 203 <211> 309 <212> DNA <213> Atrtificial
Sequence POF/AU2009/00844% 734 3T9<DPFRPIBH NaHVET JHE0ERIES4A A moved <400> 203

gggogcagcag gacaageq 60 %99@&9Cigacagﬁaé%l%%g@tig%%9%996&9@@1;8ﬁga@g9a9tta 240 gtagttctag
20 25 30

Leu Pro Glu Lys Ser Gln Giy Lys Val Leu Gln Ala Thr Val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val val Leu Asp Asp Lys Asp Tyr Xaa Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 170

<2il> 312

<212> DNA

«213> Artificial Sequence

<220>

«223> WNative Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and F88K substitution

<4£00> 170

atggcagcag gacaagcgtt tagaaagttt cttecactet ttgaccgagt attgghttgaa
60

aggagtgcty ctgaaactgt aaccaaagga ggcattatgce ttccagaaaa atctcaagga
120

aaagtattge aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
180 - .

attcaaccag ttagcgtgaa agttggagat aaagttettc tceccagaata tggaggcacce
240 -

aaagtagttc tagatgacaa ggattataaa ctatttagag atggtgacat tettggaaag
300

tacgtagact ga

332

<210> 171

«<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-CpnlO-F88K (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 171

atggcageag gccaagegtt tegeaaghtt cttecactcet ttgaccgtgt attggttgaa
60

cgcagtgetg ctgaaactgt aaccaaaggt ggeattatgce ttccagaaaa atctcaaggce
120

aaagtattge aagcaacagt agtegetgtt ggetcegggtt ctaaaggtaa ggygtggogay
180

attcaaccag ttagegtgaa agttggegat aaagttctte toccagaata tggtggoacce
240



—gtagactga-309 cttccactetttgacegagt attggttgaa ggcattatge ttccaaaatc tcaaggaaaa tcgggttcta
aaggaaaggg tggagagatt gttcttctcc cagaatatgg aggcaccaaa tttagagatg gtgacattct tggaaaqiasogedfgaqs
204 <211> 309 <212> DNA <213> Artificial Sequence <220> <223> Optimised cDNA of Ala-Cpn10-
?E34 (Gly, Arg and stop codons are optimised in the cDNA) <400> 204 atggcagcag gccaagcgtt
tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 cgéaditdltg ctgaaactgt aaccaaaggt ggcattatgce ttccaaaatc
tcaaggcaaa i28sgtattgcangueagoagiagiatyetgitggctisygaiicta aaggtaagyg tgycnagat 180 caaccagtta
gcgtgaaagt teRgataaa gttcttctce cagaatatgg tggcaccaaa 240 gtagttctag atgacaagga ttatttccta

§§ﬁ3?f§§c§%gtac 300 gtagactaa 309 <210> 205 <211>101 <212>PRT <213>

tttcgtgatg gt
Artificial Sequence

also

optimised 1i

nn the c¢DNA}

<220> <223> Human Cpnl0 with Glutamic Acid E58 removed.This construct

<210» 172

<211> 102

<212> PRT

<213> Artificial Seguence

<220> ,

<223> Human Cpnl0 with residue Leucine (L) 89 changed to Lysine (K}

89, Thig construct contains an extra N-terminal Alanine residue

(Ala-Cpnl0-1.89K)

<220>

<223i> MISC_FEATURE

<222> (90} ..(90}

<223> where X is anyone of the following aminoc acids: Lys, Arg ox

His

<400> 172

Ala ala Gly Gln ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gla Gly Lys Val Leu Gin Ala Thr val Val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Ser
50 55 60

val Lys Val Gly Asp Lys Val Len Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

Val Val Leu Asp Asp Lys Asp Tyr Phe Xaa Phe Arg Asp Gly Asp Ile

85 90 95

teu Gly Lys Tyr Val Asp 100

<210> 173

<211> 312

<212> DNA

«213> Artificial Seguence

<220>

<223> Native Cpnl( cDNA with an extra N-terminal Alanine codon (GCA)

and LB8Y9K substitution

<400> 173

atggcagcag gacaagcgtt tagaaagttt cttccactet ttgaccgagt attggttgaa

60

aggagtgcig ctgaasactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga

120

aaagtattge aagcaacagt agtcgctgit ggatcgggtt ctaaaggaaa gggtggagag

180

attcaaccayg ttagcgtgaa agttggagat aaaghbbctic teccagaata tggaggoacc

240

aaagtagttc tagatgacaa ggattattte aaatttagag atggtgacat tcttggaaag

300

tacgtagact ga

312

<210> 174

<21i> 312

<212> DNA

<213> Artificial Sequence

<220>

«223> Optimised cDNA Ala-Cpnl0-LBSK (Gly, Arg and stop codons are



contains an extra N-terminal Alanine (A) residue (Ala-Cpn10- delta.858) <400> 205 Ala Ala Gly GIn 1
Leu Val Glu Arg 20 Leu Pro Glu Lys 40 Val Gly Ser Gly 50 Lys Val Gly Asp 65 Val &1V ASp0Rsi8g&ty
Lys Tyr Val <210> 206 Ala Phe Arg Lys Phe Leu 510 Ser Ala Ala Glu Thr Val 25 Ser GIn Gly Lys Val
45 Ser Lys Gly Lys Gly Gly 55 Lys Val Leu Leu Pro Glu 70 Lys Asp Tyr Phe Leu Phe 90 Asp100 Pro
Leu Phe Asp Arg Val 15 Lys Gly Gly Ile Met AlaTHP%al Val Ala 35 lle Gin Pro Val Ser Val 60 Tyr Gly
Gly Thr Lys V&P &5 807Arg Asp Gly Asp lle Leu 95 PCT/AU2009/000444 79/139 <211> 309 <212>
DNA <213> %\gﬁﬁﬁ?ﬁ%%cﬂféﬁé@c@ﬁo%c%%ff\'iaﬁ%cﬁﬁjcr'ffﬁ CORAE TR af &5dPa N3 rminal Alanine
codon (GCA).angd. ER8 remgyed 400 208 Al90Caea0-g3caagegibiagaaagiti-etiggactct ttgaccgagt
attggttgaa 60 aggagtgctg ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa al.ctcaagga 120 aaagtattgc
aagcaacagt agtsletis g gReRit Ctag@ifiaiat§oarg5eaede 1 80F Eadrediita A EHIEGt tggagataaa

gticttctee cagddtatgg agqqaceans 249 glagiiciau algacaaqe dtatticaiaditagagatg sigacatit

tggaaagtac 240
aaagtagtte tagatgacaa ggattabittc aaatttcgtg atggtgacat tcttggcaag

300

tacgtagact aa

312

<210> 175

<211> 102

<212> PRT

<213> Artificilal Seguence
<220>

<223> Human Cpnl( with residue to Aspartic Acid (D) 52 changed to
" Lysine (K) 92. This construct contains an extra N-terminal Alanine
residue {(Ala-Cpnl0-D92K
220>
<221> MISC_FEATURE
<222>  {93}..{(93}
<223> where 7 is anyone of the following amino acids: Lys, Arg, His,
Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr,

Asn, Gln

<400> 175

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg val

1 5 10 15

Leu Val Glu Arg Ser aAla Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lyg Ser Gln Gly Lys Val Leu Gln Ala Thr val val Ala 35

49 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Ser
50 55 60

val Lys val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Glx Gly Asp Ile

85 90 95

Leu Glyv Lys Tyr Val Asp 100

<210> 176

<211> 312

<212> DNA

<213> Artificial Seqguence

<220>

<223> HNative Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and D92K substitutiocn

;iggZagi;g gacaagcgtt tagaaagttt cttocactcet ttgaccgagt attggttgaa
gggagtgctg ctgaaactgi aaccaaagga ggcattatge ttocagaaaa atcteasgga
izggtattgc aagcaacagt agtegetgtt ggategggtt ctaaaggaaa gggtggagag
iigcaaccag ttagcgtgaa aghttggagat aaagttcttc tcccagaata tggaggcacce
240

aaagtagttc tagatgacaa ggattatttc ctatttagaa aaggtgacat tcttggaaag
300



300 gtagactga 309 <210>207 <211> 309 <212> DNA <213> Artificial Sequence <220> <223> .
Optimised cDNA of Ala-Cpn10- ?E58 (Gly, Arg and stop codons are optimised in the-¢NAN54008444
207 atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 cgcagtgctg ctgaaactgt
aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc 120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt
ctaaaggtaa gggtggcatt 180 caaccagtta gcgtgaaaﬁﬁ 1d8cgataaa gttcttctce cagaatatgg tggcaccaaa 240
gtagttctag atgacaegga ttatitccta tttcgtgatg gtgacattct tggcaagtac 300 gtagactaa 309 <210> 208
<213> Artificial Sequence <220> <223> Human Con10 with Glutamic
Acid E74 remgyed.This, construct also contains an extra N-terminal Alanine (A) residue

<211> 101 ¥42> PRI’

<211> 312
<212> DNA
<2i3>
<220>
<223>

optimised in the cDNA)

Artificial Seguence

Optimised cDNA Ala-Cpnl0-DS2K (Gly, Arg and stop codons are

35

<400> 177

atggcageag gcecaagegtt tegeaagttt cttccactcot ttgaccgtgt attggttgaa

60

cgragtgctg ctgaaactgt aaccaaaggt ggcattatge ttocagaaaa atctcaagge

120

aaagtattgc aagcaacagt agtegetgtt ggetcegggtt ctaaaggtaa gggtggcgayg

180 ‘

attcaaccag ttagcgtgaa agttggcgat aaagttette toccagaata tggtggcaca

240

aaagtagttc tagatgacaa ggattatttc ctatttcgta aaggtgacalt tcttggecaag

300

tacgtagact aa

312

<210> 178

<211> 102

<212> PRT

<213> Artificial Seguence

<220>

<223> Human Cpnld with residue to Glycine (G) 93 changed to Lysine

(K} 93. This construct contains an extra N-terminal Alanine residue

{Ala-Cpni0~G93K

<220>

<221> misc_feature

<222> (B4).. (84}

<223 Xaa can be any naturally occurring amino acid

<220

<221i> "MISC_FEATURE

<222> (94} ..(94)

«223> where X is anyone of the following amino acids: Lys, Brg or

His

<400> 178

‘Ala Ala Gly Cln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Glm Gly Lys Val Leu Gln Ala Thr val val 2la

40 45

Val Giy Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Yval Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val Val Leu Xaa Asp Lys Asp Tyr Phe Leu Fhe Arg Asp Xaa Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 179

<21il> 312

<2i2> DNA

<213>

<220>

artificial Seguence



(Ala-Cpn10- deltaE74) <400> 208 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro LepFRE Al
151015 Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530 Leu Pro Glu Lys Ser
Gin Gly Lys Val Leu GIn Ala Thr Val Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle
Gin Pro Val Ser 505560 Val Lys Val Gly Asp Lygg¥alleu Leu Pro Tyr Gly Gly Thr Lys Val 65707580

80/139 Val Lefa.Asp.Asp Lys Asp TyrPhe keuPhe AraAsp, Gl AsRile Leu 82809%6ly Lys Tyr Val
Aspl00 <210z 209x<21ds-309:-58d 2> DNA <213> Atrtificial Sequence <220> <223> Native Cpnl10

cDN and E744wmoved <400> 209 atggcagcag gacaagcgtt t 60 aggagtgctg 120 aaagtattgc 180
attcaaccag Z4TetagfictH#f ST E¥A§atiga 308 t i fTditsfyt Hecafaassaictet ab¥ia YFatcggatt

ctaaaggaaa 3%%?;%%9&%9& agiiclls toceatalog agaraccaaadtiagagalg ggacalicliggaaagtac <210>
210 <211> <212>DNA <213> Artificial Sequence <220> <223> Optimised cDNA of Ala-Cpn10-

?E74 (Gly, Axrgeane:stop cadensaare aptiraised indbrteBINA) <40829238Patlf§EaetHF gccaagcegtt
tegcaagttt ctitctet ttgaccatgt attggtigaa 60 cgcagtgctg clgaaactgt aaccagaggt ggeattatge ttccagaaaa
atctcaaggc %a?iaé:é:f‘g’ttﬁé ﬁ%ﬁ%gg%}a%tégﬁzagqc gtt %é%%g;’gtt ctaaaggtaa gagl%tg%cgag 180 attcaaccag
ttagcgtgaa agiiggegat aaagictedsecadatggdggeancaan=ddd ataaagacat tcttggaaag

300

tacgtagact ga
312

<210> 180

«211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-Cpnl0-G93K (Gly, Arxg and stop codons are
optimised in the cDNA)

<400> 180

atggcageag gocaagegtt tegeaagtot cttecactcect ttgacegtgt attggtbtgaa
60 _

cgcagtgcety ctgaaactgt aaccaaaggt ggcattatge ttccagaasaa atctceaagge
120

aaagtattge aagcaacagt aghtegotgtt ggctegggtt ctaaaggtaa gggtggegay
180

attcaaccag ttagegtgaa agttggeogat aaagttette tcccagaata tggtggeace
240

aaagtagttc tagatgacaa ggattattic ctatttegty ataaagacat tettggcaag
3900

tacgtagact aa

312

<210> 181

<211> 101

<212> PRT

<213> Artificial Seqguence

<220>

<223> Human CpnlC with residue to Aspartic Acid (D} 94 changed Fo
Lysine (X) %4. This construct contains an extra N-terminal Alanine
residue (Ala-Cpnl{-D94K}

<220>

<321> MISC_FEATURE

<222>  (95)..(95) . .
<223> where Z is anyone of the following amino acids: Lys., Arg, His,
Gly, Ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn

or Gln
<400> 181
Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg val
1 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val val Ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Giu Ile Gln Pro Val Ser
50 55 60

val Lys val Gly Asp Lys vVal Leu Leu Pro Glu Tyx Gly Gly Thr Lys



gtagttctag atgacaagga ttatttccta tttcgtgatg gtgacattct tggcaagtac 300 gtagactaa 309 <210> 211 <211>
101 <212> PRT <213> Atrtificial Sequence <220> <223> Human Cpn10 with Aspa?&Tﬁ&W%AOOMM
removed. This construct also contains an extra N-terminal Alanine (A) residue(Ala-Cpn10- deltaD84)
<400> 211 Ala Ala Gly Gin Ala Phe Arg Lys Phe,hg4dro Leu Phe Asp Arg Val 151015 Leu Val Glu
Arg Ser Alaeléa Glu Thr Val Thr Lyg Gly Gly lle Met 202530 Leu Pro Glu Lys Sey,Gln Gly Lys Val Lea
Gin Ala Thr g} Val Al.354045 PLUAUZ0R/080444,, 84{d 39 Y alGlv: Ser@lyraet Lys Gly Lys Gly
Gly Glu 505%¥Val Lys Val Gly Asp leys Val Leu Leu Pro G#g 65 70 75 Val Val Leu Asp Lys Asp Tyr the
Leu Phe Arg®% 9&r95r@&lyveys@yr Val Aspl00 <210> 212 <211> 309 <212> DNA <213> Artificial
Sequence <2<%%)<2§ > Native Cpn10 cDNA with an and D84 removed <400> 212 atggcagcag
gacaagcgtt tagaaagtt 6D aggagtgctg ctgaaactgt aaccaaagg 120 aaagtattgc aagcaacagt agtcgctgt 180
attcaaccag ttagrptgaanagttggaga 240 aaagtagttc tagataagga ttatttcct 300 gtagactga 309 <210> 213
<211> 309 <243 DRA 23 s ARl Sequence <220> <223> Optimised cDNA of Ala-Cpn10- ?D84

(Gly, Arg and 544 codons are opfimyised,n the, cONA), <40Pz 213 21996A06AC. GEGAAgEA tcgeaagt
cttccactct ttggg_ggggta‘ 6Sgggggggg§g,§tgaaactgt aaccaaaggt ggcattatgc ttccagaaaa 120 aaagtattgc
aagcaacagt aglzmgctgﬂaggctcgggtt ctaaaggtaa

atggeagcag gacaagcgtt tagaaagttt cttccactct ttgaccogaght attggttgaa

60

aggagtgctg ctgaaactgt aaccaaagga ggcattatge ticcagaaza atcteaagga
120

asagtattge aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gyggtggagay
180

attcaaccag ttagcgtgaa agttggagat aaagbtcttc teccagaata tggaggoace
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtaaaat tcttggaaag
300 )

tacgtagact ga

312

<210> 183

<21i> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Optimised cDNA Ala-Cpnl0-D94X (Gly, Arg and stop codons are
coptimised in the cDNA}

<480> 183

atggeagcayg gccaageghbt togcaagttt cttocactet ttgacogtgt attggttgaa
60

cgcagtgetg ctyaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggce
120 -

aaagtattgc aagcaacagt agtcegetgtt ggctcgggtt ctaaaggtaa gggtggegag
180 ‘

attcaaccag ttagcgtgaza agttggegat aaagttcttc toccagaata tggtggcacc
240

aaagtagtitc tagatgacaa ggattattte ctatttcgtg atggtaaaat tcttggcaag
300

tacgtagact aa

312

«<210> 184

<211> 102

<212> PBRT

«213> Artificial Segquence

<220>

<223> Human Cpnl0 with residue to Aspartic Acid (D) 24 changed to.
Arginine {R) 94. This construct contains an extra N-terminal Alanine
residue (Ala-Cpnl(0-DS94R)

<400> 184
Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe ASp Arg val
1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 30



180 attcaaccag ttagcgtgaa agttggcgat aaagttcttc tcccagaata 240 aaagtagttc tagataagga ttatttccta
tttcgtgatg gtgacattct 300 gtagactaa 309 <210> 214 <211> 102 <212> PRT <213> KrilfiéfaREiiHdd
<220> <223> Human Cpn10 with residue Phenylalanine (F) 12 changed to Lysine (K) 18 and residue
Aspartate (D) 92 changed to Lysine (K) 92. Thiggﬂ@@truct contains an extra N-teLminal Alanine
residue (AlaCpn10-F12K,D92K) <220> 221> C, FEATU $222> 13)-(13)
PCT/AU2003%08&14](%52113'\@‘5 vl\%ér%g? ig %’n%/&gﬁgg g?thﬁg?oﬁéﬁvi%a%%ﬂo 3123@:3 L%éa Arg}gr-His <220>
<221> MISCrHEAIRURE «12222x(93)..(83) L2235 whereiz issnponerobtive foslewving amino acids:

Lys, Arg,His, GIy??\Ia,VaI,Leu,IIe,Pro,Ph%,Tg/r,T.E.o,Cys,Met,@er, Thr,Asn
Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80
Val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Arg Tle
85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 185

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Native Cpni0 cDNA with an extra N-terminal Alenine codon (GCA)}
and D%4R substitution

<400> 18%

atggcagcag gacaageghbt tagaaagibtf cttccactct ttgaccgagt attggttgaa
&0

aggagtgctyg ctgaaactgt aaccaaagga ggcattatge ttceccagaaaa atctcaagga
120

aaagtattgc aagcaacaglt agtogctgtt ggatcgggtt ctaasaggaaa gggtggagay
180

attcaaccag ttagegtgaa agttggagat aaagttcttc toccagaata tggaggcacc
240 ‘

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtcogcat tcttggaaag
300

tacgtagact ga

312

210> 186

<211> 312

<2iZ2> DNA

<213> Artificlial Seguence

<220>

<223> Qptimised cDNA Ala—CpnlO—DQéR (Gly, arg and stop codons are
optimised in the cDNA) .

<4030> 186

atggcagcag gccaagogtt tcgcaagttt cttecactet ttgaccgtygt attggttgaa
60

cgcagtgetg ctgaaactgt aaccaaaggt ggeattatge ttecagaaaa atctcaagge
120

aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcegayg
180

attcaaccag ttagecgbgaa agttggeogat aaagttcttc toccagaata tggtggeacco
240 :

aaagtagttc tagatgacaa ggattatittc ctatttcgtg atggtegeat tcttggcaag
300

tacgtagact aa

312

<210> 187

<211> 102

<212> PRT

<213> Artificial Seguence

«220>

<223> Human Cpni0 with residue to Leucine (L) 96 changed to Lysine
(K} 96. This construct contains an extra N-terminal Alanine residue
(Ala~-Conl0-LI96K]

<220>



or GIn <400> 214 Ala Ala Gly GIn Ala Phe Arg 15 Leu Val Glu Arg Ser Ala Ala 2025 Leu Pro Glu Lys
Ser GIn Gly 4045 Val Gly Ser Gly Ser Lys Gly 5055 Val Lys Val Gly Asp Lys VaP637A\VHICgali0ad4
Asp Asp Lys Asp 8590 Leu Gly Lys Tyr Val Asp Lys Phe Leu Pro Leu Xaa Asp Arg 1015 Glu
Thr Val Thr Lys Gly Gly lle 30 Lys Val Leu Gin Ala Thr Val Val Lys Gly Gly Glu lle Gin Pro Val 60 Leu
Leu Pro Glu Tyr Gly Gly Thr 75 Tyr Phe Leu Ph&ARP GIx Gly Asp 95 100 <210> 215 <211> 312
<212> DNA <Z2I3> NffciBFS8gEence <220> <223> Native Con10 cDNA with an extra N-terminal
Alanine coddi1ECA) dhd 12k Dogic substitiogs:s400> 215.8'g0ca0cag agaaucpt tagasagt
cttccactca aggaccgagt attggttgaa 60 aggagtgctg ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa
atctcaagga <20 @aagtattgc aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagag 180 attcaaccag
ttagcgtgaa a%?@égaﬁb)ﬁ@ﬁcﬁé%%@éﬁté@g%@é&@c D70 Haadiapyterafatgataa ggattatttc

ctatttagaa a tg,aagaa%ttggga}\& 300 tacgtagactga é’aglg 152107 <G1 352142 Mot
25 30

20

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Giu Ile Gln Pro val Ser
50 55 60 .

val Lys Val Gly Asp Lys Val Leu Leu Pre Glu Tyr Gly Gly Thr Lys

65 70 75 80

Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Xaa Gly Lys "Tyr Val Asp 100

<210> 183

<211> 312

<212> DNA

<213> artificial Sequence

<220>

<223> Native Cpni0 c¢DNA with an extra N-terminal Alanine coden (GCa)
and L96K substitution

<400> 188

atggcagcayg gacaagoghbt tagaaagbtt cttccactcet ttgacggagt attggttgaa
60

aggagtgctg ctgaaactglt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120

aaagtattge aagcaacagt agtcgetgit ggatcgggtt ctaaaggaaa gggtggagag
180

attcadccag ttagcgtgaa agttggagat aaagttotic tcccagaata tggaggcacc
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat taaaggazag
300

tacgtagact ga

312

<210> 189

<211> 312

<212Z2> DNA

<213> Artificial Seguence

<220>

<223> Optimised cDNA Ala-Cpnl0-L96K (Gly, Arg and stop codons are
optimiged in the cDNA}

<400> 188%

atggcagcag gccaageghbt tcogeaagitt ctteocactct ttgacogtgt attggttgaa
60

cgocagbgetg ctgaaactgt aaccaaaggt ggecattatgce ttecagaaaa atctcaaggc
120

aaagtattgc aagcaacagt agtegetgtt ggotegggtt ctaaaggtaa agggtggcgay
180

attcaaccag ttagogtgaa agttggeogat aaagttcectte tcccagaata tggtggeacc
240

aaagtagttc tagatgacaa ggattatttc ctattteogtyg atggtgacat taaaggcaaqg
300

cacgtagact aa

312



- <213><220> <223> codons <400> atggcagcag 60 cgcagtgctg 120 aaagtattgc 180 attcaaccag 240
gccaagcgtt ctgaaactgt aagcaacagt ttagcgtgaa tcgcaagttt aaccaaaggt agtcgctgtt adﬂf%'ﬁ@glé%o@a@é%
aagaccgtgt attggttgaa ggcattatgc ttccagaaaa atctcaaggc ggctcgggtt ctaaaggtaa gggtggcgag aaagttcttc
tcccagaata tggtggcacc PCT/AU2009/000444 8 3/13 9 aaagtagttc tagatgacaa ggattatttc ctatttcg a
aaggtgacat tcttggcaag 300 tacgtagact aa 312 <23¥033%17 <211> 102 <212> PAT <213> Artificial
Sequence <220> <223> Human Con10 with residue Glutamate (E) 18 changed to Lynne (K) 18 and
residue Aspééﬁé ([%)9201 changed to Lysine (K) 101. This construct contains an extra N-terminal
Alanine resi(iggz@la;.&pnlo- EI8K,D101K) <220> <221> MISC_FEATURE <222> (19)-(18) <223>
where Z is apyone attherfollowisgamine acids: Lys, Arg, His, Gly, Ala, Val, Leu, lle, Pro, Phe, Tyr,
Trp, Cys, Metz®8er, Thr, Asn or GIn <22r0>,§12215 M,IEC F}EAl\E}I'U@E ;2&2&102&&10 )(]L<223> where Z
s anyone of it T AT Sl LS Mo, £ G A VAL KB Ty T Cys
Met, Ser, Thip, ok 3l 739> 217 Ala Ala Gly GIn Ala Phe Arg 15 Leu Val Lys Arg Ser Ala 20 25

Leu Pro GludyxSer Gin 40 45 Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle Gilt Pro Val Ser

505560 Val ky3Nal & §BAE¥§E\/aI Leu Leu Pro Glu Tyr Gly Gly Thr Lys 65707580 Val Val Leu Asp
Asp Lys Asp; %

Phe 18 RHEAlg Ase Gly ASP 119859095 Ly SIckys, Ty Vaklys1p0 <210> 218
<211> 312 gi.

<400> 190

ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Qlu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35

40 45

val Gly Ser Gly Ser Lvs Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Xaa Asp 100

<210> 191

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Native CpnlD cDNA with an extra N-terminal Alanine codon (GCA)
and V100X substitution

<400> 191

atggcagecag gacaagegtt tagaaagttl cttecactet thgaccgagt attggttgaa
60

aggagtgctyg ctgaaactdgt aaccaaagga ggcattatge tteocagaaaa atcfcaagga
120

aaagtattge -aagcaacagt agtegetgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcecgtgaa agttggagat aaagttctte tcccagaata tggaggcacc
240

aaagtagtte tagatgacaa ggattatitc ctatttagay atggtgacat tcttggasag
300

tacaaagact ga

312

<210= 182

<211> 312

<212> DNA )

<213> Artificial Sequence

<220>

<223> Optimised cDNA Ala-Cpnl0-V100K (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 192

atggcagcay gccaagegtt tegeaagtit cttcecactet ttgaccgtgt attggttgaa
60 :



<212> DNA <213> Artificial Sequence <220> <223> Native Cpn10 cDNA with an extra N-terminal
Alanine codon (GCA) and E18K,D101K substitutions <400> 218 atggcagcag gacaB§dghvagassgid44
cttccactct ttgaccgagt attggttaaa 60 aggagtgctg ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa
atctcaagga 120 aaagtattgc aagcaacagt agtcgctgl; ggmtcgggtt ctaaaggaaa gggtggagag 180 attcaaccag
ttagcgtgaa agtt a e, 1eee t attatttc
ctatttagag atg%j%%%cgaét‘%tct%g%g%;a%g gooa?%%c%ggt%aéaggta%g%%%%g%CT/Auz 5%%0%%%%%% 3%g<210> 219
<211> 312 =R}22tDMAaacRdBz=drtificiabSartence: ce@P0> ct<228 @ptinviserteBNA of
Ala-Cpn10-BF8K,D101K (Gly, Arg and sto codons are optlmlsed in the cDNA) <400> 219
atggcagcag gﬁ:‘éﬁ&f&ﬁ e %%a%btt?taétt%%té& FiaceSiShGGuaaa a2 e togrducace

aaagtagttc tagatgacaa ggattatttc ctatttegtg atggtgacat tcttggcaag

300
tacaaagact aa
312

<210> 193
<211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with residue Aspartate (D) 101 changed to Lysine
() 101. This construct contains an extra N-terminal Alanine residue
{(Ala-Cpnl0-D101K) '

<220>

<221> - MISC_FEATURE

<222>  {102)..{102) ]

<223> where X is anyone of the following amino acids: Lys, Arg or

His

<400> 193

Ala Ala Gly @Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gin Gly Lys Val Leu Gln Ala Thr val Val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu ILle Gia Pro Val Ser
50 55 &0

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

a5 20 : 95

Leu Gly Lys Tyr Val Xaa 100

<210> 194

<211> 312

<212> DNA

<213> Artificial Sequence

220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and D101K substitution

<400> 194

atggcagcag gaceagegtt tagaaagttt cttccactct ttgaccgagt attggttgaa
60

aggagtgctyg ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa atctcaagga
120

aaagtattge aagcaacagt agbcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcgtgaa agttggagatl aaagttcottce tccocagaata tggaggcacc
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcettggaaag
300

tacgtaaaat ga

312

<210> 185



cgcagtgctg ttgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc 120 aaagtattgc aagcaacagt
agtcgcetgtt ggctcgggtt ctaaaggtaa gggtggegag 180 attcaaccag ttagcgtgaa agttggcgBCIRAGIDONG/000444
tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag 300
tacgtaaaat aa 312 <210> 220 <211> 102 <212> PRT <213> Artificial Sequence <220> <223> Human
Cpn10 with residue Glutamic Acid (E) 34 chang@®t6%Glutamine (Q)34 and residue Tyrosine (Y) 75
changed to Lysine (K)LZ5. This construct contains an extra N-terminal Alanine residue

(AlaCpnl0-E 7Y R) <220> <221> MISC_FEATURE <222>(35)..(35) <223> where Z is anyone of
the foIIowing%’ﬁr’;o AL Y8 AETHTIC Gy, Ala, Val, Leu, lle, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr,
Asn or Gin <220 <2212 MSE FlpATYR <2220 (Foh1k7 Qss22 32 svhere € i aryene of the following
amino acids:drgs, Apgiot $H8 <4A00r=220Ala Ala Gly GIn Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp
Arg Val 15103%%eu V24l Glu Arg Ser Ala Ala Glu Th{ Val Thr Lys Glly Gly II%ItI\éeEg%%SSO Leu Pro Gin
Lys Ser Gin SIS EEEPETRYAn TFIS9aF Val Ald 38 404s VAFETY Ser By Serlys Gly Lys Gly Gly
Glu lle Gin PrgMal Sa1,506560 Mald ys MakGlyAspckysavat Letbayn e Glulapedsly Gly Thr Lys 65
70 75 80 ValMal Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp lle 85 90 95 Leu Gly Lys Tyr
Val Asp100 <R2REs22 P9 <PIISTFT « PPN < IF3EC PG4 fiti S-S aPRfice B FAKEPD09/000444

80 . . _
85/139 <220572223> Native CRnlQ GRNA yith20.80¢:E34Q L E5K substitations.s490> 221
atggcagcag gagaagcgtt tagaaagttt cttccactct 60 aggagtgctg ctgaaactgt aaccaaagga ggcattatgc 120

aaagtattgc aageasaagicagtercigitgyategygit 180 atitabcetyg foageetgaaragtbgayatdaagtictic 240
aaagtagttc ta@%ﬁgacaa tggaa‘_ittatttc ctatttagag 300 tacgtagact ga 312

acgtaaaa
312

<210> 196

<211> 102

<212> PRT

<213> Artificlial Seguence

<220>

<223> Human Cpnl0 with residue to Aspartic Acid (D} 101 changed to
Arginine (R) 101. This construct contains an extra N-terminal
alanine residue (Ala-Cpnl0-D101R

<220>

<221> MISC _FEATURE

<222> (102} ..{102) ‘
<223> where 2 is anyone of the following amino acids: Lys, Arg, His,
Gly, Ala, val, Leu, Ile, Pro, Phe, Tyr, Tzp, Cys, Met, Ser, Thr, Asn

or Gln

<400> 196

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 ) 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gin Ala Thr Vval val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Glx 100

<210> 197

<2ii> 312

«212> DNA

<213> Artificial Segquence

<220>

<223> Native CpnlQ cDNA with an extra N-terminal Alanine codon (GCA)
and P101R gubstitution

<400> 187 ,

atggcagcag gacaagcgit tagaaagttt cttecactct ttgaccgagt attggttgaa

&0

aggagtgetyg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120



<210> 222 <211> 312 <212> DNA <213> Artificial Sequence <220> <223> Optimised cDNA of
Ala-Clin10-E34Q,Y75K (Gly, Arg and stop codons are optimised in the cDNA) <40$3@?%%’9%%
60 cgcagtgctg 120 aaagtattgc 180 attcaaccag 240 aaagtagttc 300 tacgtagact 312 gccaagcgtt

ctgaaactgt aaccaaaggt ggcattatgc aagcaacagt tgtt ggctcgggtt ttagcgtgaa agttggcgat aaagttcttc
<210> 223 <211> 102 <212> PRT <213> Avrtificial Séquence <220> <223> Human Cpn10 with

residue Glutﬁr@gﬁéa@?%?%?fﬁ?ﬁéﬁttoaﬁf/gﬁ%?k’} F5ond TGP A8t 1B FB T Changed to Lysine

(K) 101. This,¢onsiugl,contains amexbia Myteindnakalanine residug(Ala-CRnbde 42K, D101K <220>
<221> <222>»MISC_FEATURE (43)..(43) <223> where X is anyone of the following amino acids:
Lys,Awg or Hisagtal2@>tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag

300

taggtacget ga

312

<210> 198

<2il> 312

<212> DNA

«213> Artificial Seguence
<220>

<223> Optimised cDNA Ala-Cpnl0-D101R (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 198

atggcagcag gccaagegbt tegecaagttt cttccacteot ttgaccgtgt attggttgaa
60

cgcagtgetyg ctgaaactgt aaccaaaggt ggeattatge ttcecagaaaa atctcaagdc
120

aaagtattge aagcaacagt agtogetgtt ggetogggtt ctaaaggtaa gggtggcgadg
180

attcaaccag ttagecgtgaa agttggcegat aaagttctte tccocagaata tggtggeaco
240 -

aaagtagtite tagatgacaa ggattattte ctatticgtyg atggtgacat Leoltggeaag
300 ‘

tacgtacgct aa

312

<210> 199

<211> 101

<21Z2> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with Glutamic Acid E23 removed. This construct
also containg an extra N-terminal Alanine (A) residue {ala-Cpnl0-

deltak23

<400> 139 .

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Thr Val Thr Lys Gly Gly Ile Met Leu

20 25 30

pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala val 35

40 45

Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gin Pro Val Ser val
50 55 60

liys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thy Lys val

65 70 75 80

vVal Leu Asp Asp Lys Asp Tyr Phe Leu phe Arg Asp Gly Asp Ile Leu

85 90 85

Gly Lys Tyr Val Asp 100

<210> 200

<211> 309

<212> DNA

<213>» Artificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and E23 removed
<400> 200



<221> MISC_FEATURE <222>(102)..(102) -<223> where 2 is anyone of the following amino
acids: Lys, Arg,His, Gly, Ala,Val,Leu,lle,Pro,Phe, Tyr, Trp,Cys, Met, Ser, Thr,Asn 8Fc¥(;¢*¥366%1%’§44
Ala Ala Gly GIn Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val 151015 PCT/AU2009/000444
86/139 Leu Val Glu Arg Ser Ala Ala Clu Thr VatThnréys 202530 Leu Pro Glu Lys Ser Gin Gly Lys Val

Leu Xaa Ala, 4045, Y2l St SELGIYV S daks Gk Lys Gly Gl Gludle cg= 505560:¥eddays Val Gly Asp Lys
Val Leu Leudgro Glu Tyr 657075 Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg 859095 Leu Gly
Lys Tyr Val gg&@@z%Zl@banmE?MEWEZ&DWAC%EEWWMCSW%%“

gtatigeaag caacagtagt cgctgtbgga tcogggitcta aaggaaaggy tggagagatt

180

caaccagtta gcgtgaaagt tggagataaa gttcttetoc cagaatatgg aggcaccaaa

240

gtagttctag atgacaagga ttatttccta tttagagatyg gtgacattcet tggaaagtac

300

gtagactga

309

<210> 201

<211> 309

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala-Cpnl0- ?E23 {Gly, Arg and stop codons

are optimised in the cDNA)

<400> 201

atggeagcag gcecaagedgtt togeaagttt cttocactet ttgacegtgt attggtigaa

60

cgecagtgetbyg ctactgtaac caaaggtggce attatgette cagaaaaatc Lcaaggcaaa

120 :

gtattgcaag caacagtagt cgetghtgge tegggticta aaggtaaggg tggcegagattc

i8¢ :

caaccagtta geogtgaaagt tggcgataaa gttettetec cagaatatgyg tggcaccaaa

240 .

gtagttctag atgacaagga ttatttcota btLitegtgatg gtgacattct tggcaagtac

360

gtagactaa

309

«<210> 202

<211l> 101

<212> PRT

<213> Artificial Seguence

<220>

«223> Human Cpnlld with Glutamic Acid E34 removed. This construct

also contains an extra N-terminal Alanine (A) residue {Ala-Cpnl0-

deltak34d)

<400> 202

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 . 5 ERY i5

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met .

20 25 30

Leu Pro Lys Ser Gln Gly Lys Val Leu Gln Ala Thr vVal Val Ala val 35

40 45

Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser Val
50 55 60

1ys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys Vail

65 70 75 80

val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile Leu

85 a0 a5

Gly Lys Tyr Val Asp 100

<210> 203

<211> 309

<212> DNA

<213> Artificial Sequence



<220> <223> Native Cpn10 cDNA with an and Q42K,D101K substitutions <400> 224 atggcagcag
gacaagcgtt tagaaagttt 60 aggagtgctg ctgaaactgt aaccaaagga 120 aaagtattga aagcagasglagugooge44
180 attcaaccag ttagcgtgaa agttggagat 240 aaagtagttc tagatgacaa ggattatttc 300 tacgtaaaat ga 312
extra N-terminal Alanine codon (GCA) cttccactct ttgaccgagt attggttgaa ggcattatgc ttccagaaaa
atctcaagga ggatcgggtt ctaaaggaaa gggtggagag @abittcttc tcccagaata tggaggeacc ctatttagag
atggtgacat tettggaaag <210> 225 <211> 312 <212> DNA <213> Artificial Sequence <220> <223>
Optimised cBREA of ﬂi’&@ﬁ&@@@ﬁ%‘lﬁk%ﬁﬁ%@Déiﬁif%ﬁa&oabﬁ%léf?e BtnidEdh the cDNA)
34 removed
<400> 225 aﬁagggc&g gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 cgcagtgctg ctgaaactgt
aaccaaaggt ggeqitalgntiseaganaanicicaaggn 120 aeagiatiga aageaagagiagipgelgit ggctcgggtt
ctaaaggtaa ggtggcgag 180 attcaaccag ttagcgtgaa agttggcgat aaagttcttc tcccagaata tggtggcacc 240

aaagtagttc t@iﬁ@&é‘-’gﬁéﬁﬁ%ﬁe%&tﬁé@'f@%@%”lgﬁﬁftﬁﬁféﬁcééﬁogﬁﬁat%f‘cdi‘é%%gagtaéﬁ%12 <210> 226
>
[

<211> 102 <123 BT, <232 Adificial Setuenee 2202 <2232, Human, CRLO i esidue Thrconine
(T) 44 changgegbto Lysine (K) 44 and residue Aspartate (D) 101 changed to Lysine (K) 101. This
PCT/AU 2009@%@444@7%@9%%@9@%%% i extrd TA4RIPAGHRY <SERUS €224 >
MISC_FEATYURE <222>(45)..(45) N-termjnal Alanine residue (Ala-Cpnl0- <223> where X is anyone of
the fo||owing§’q‘§r§ﬁﬁ6°§8?ds:ﬁ?§‘?‘§%‘i For His <5505 ‘é!*zzafi"’l\ﬁl c?%%‘f%céfgiazzaz%’(%gzy.(loz) <223>
where Z is agyegge-efihe following amino acids: Lys, Arg, Gly, Ala, Val, Leu, lle, Pro, Phe, Tyr, Trp,
Cys, Met, Se¥0Thr, or Gin <400> 226 Ala Ala Gly Gin Ala Phe Arg Lys Phe Lela Pro Leu Phe Asp Arg
Val 151015 Iz%l{o\éal %li' Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met

<21l1> 309

<212> DNA

<213> Artificial Sequence

«220>

<223> Optimised cDNA of Ala-CpniQ- ?E34 (Gly, Arg and stop codons
are optimised in the cDNA}

<400> 204
atggcagcag gccaagegibl togcaagitt ctteccactet ttgacegtgt atbggttgaa
60
cgcagtgctg ctgaaactgt aaccaaaggt ggcoattatgce ttccaaaate tcaaggcaaa
120
gtattgcaag caacagtagt cgctgtiggce tcgggtteta aaggtaaggg tggcgagatt .
i80
caaccagtta gcgtgaaagt tggcgataaa ghttecttectec cagaatatgg tggeaccaaa
240
gtagttctag atgacaagga ttatttocta tttecgtgatg gtgacattot tggcaagtac
300
gtagactaa
309
<210> 205
<211> 101
<212> PBRT
<213> Artificial Sequence
<220>
<223> Human Cpnll with Glutamic Acid E58 removed. This construct
also contains an extra N-terminal Alanine (A) residue (Ala—CpnlD—
deltak58)
<400> 205
Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val Ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Ile Gln Pro Val Ser Vval
50 55 60
Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys Val
65 70 75 80
val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile Leu
85 30 55
Gly Lys Tyr Val Asp 100

<210> 206



202530 Leu Pro Glu Lys Ser Gin Gly Lys Val Leu Gin Ala Xaa Val Val Ala 35 4045 Val Gly Ser Gly Ser
Lys Gly Lys Gly Gly Glu li e GIn Pro Val Ser 505560 Val Lys Val Gly Asp Lys Val Leg L Poodalooky4?
Gly Gly Thr Lys 65 70 75 80 Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Ar g Asp Gly Asp lle 85
90 95 Leu Gly Lys Tyr Val GIx100 <210> 227 Tﬁéﬁf 312 <212> DNA <213> Artificial Sequence <220>
<223> Native Cpn10 cDNA with an extra N-termi P%Ianine codon (GCA) and T44K,D101K
substitutions<€380> 297 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60

212> DNA
aggagtgctg cjgggact £aGcagagga-ggeattatge ttccagaaaa atctcaagga 120 aaagtattgc aagcaaaagt
agtcgctgtt ggategggtt ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc
tcccagaata tggagrycats 2490 eeEdtatiite tagdtgar s gratatirrviatiadagratfy et tt¥fddaaag 300
tacgtaaaat ga°g15%8 ?‘B"??‘é <211> 312 <212> DNA <213> Artificial Sequence <220> <223>
optimised cORA 0 LB Can10:TA4K DI0HS (Gl Aehaseston sodans:ae epfimisad in the cDNA)
<400> 228 atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 cgcagtgctg ctgaaactgt
aaccaaaggt ggsattaigratctagrid aRicantiiy: 200 PCHRAI 2005 8TT434388/1°59 agtattgc

aagcaaaagt 180 aticaaccan ftaqcqioas 240 Aaa0ladle JagAloncAR A Iagylaggal aa 312 agiegegt
agttggcgat gﬁégt%ftﬁc gdgctc

ggtt aaagt cttc
caaccagtta gogtgaaagt tggagataaa gttctictce cagaatatgyg aggeaccaaa
240
gtagttetag atgacaagga ttatttcecta tttagagatg gtgacattet tggaaagtac
300
gtagactga
309
<210> 207
<211> 309
<212> DNA
<213> Artificial Sequence
<220>

<223> O@timised cDNA of Ala-Cpnl0O- ?ESE (Gly, Arg and stop codons
are optimised in the cDNA)

<400>= 207
atggcagoay gccaagogtt togcaagttt ctteccactct ttgaccgtgt attggttgaa
60
cgeagtgcty ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaagge
120
aaagtattge aagcaacagt agtcgetgtt ggctegggtt ctaaaggtaa gggtggcatt
180
caaccagtta gegtgaaagt tggcgataaa gttcttotec cagaatatgg tggcaccaaa
240
gtagttctag atgacaagga ttatttocta tttcgtgatg gtgacattet tggcaagtac
300 :
gtagactaa
309
<210> 208
<211> 1061
<212> PRT
<213> Artificial Seguence
<220> -
<223> Human Cpnl0 with Glutamic Acid E74 remcved. This construct
also contains an extra N-terminal Alanine (A) residue (Ala-CpnlD-
deltak74}
<400> 208
Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 5
Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Fro Val Ser
50 5% 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Tyr Gly Giy Thr Lys Vval
65 70 75 80



ctéatt;cgtg ctaaaggtaa gggtggcgag tcccagaata tggtggcacc atggtgacat tcttggcaag <210> 229 <211> 102
<212> PRT <213> Artificial Sequence <220> <223> Human Cpn10 with residue Segine

changed to Lysine (K) 50 and residue Aspartate (D) 101 changed to Lysine (K) 10%%%%%%%4%%?444
contains an extra N-teLminal Alanine residue (Ala-Cpnl10- S50K,D101K) <220> <221> <222>
MISC_REATURE (51)..(51) <223> where X is&#Hy¥he of the following amino acids: Lys, Arg or His
<220> <22%3 MESCusEASPURE Asg2222 (He2).o(102 A<@28spviieresd g snyene of the following
amino acids: &ys, 90 25

GIy Lys Tyr Val Asp 100
<210> 209

<2ii> 309

<212> DWNA

<213> Artificial Seguence
<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and E74 removed

<400> 209

atggcagcag gacaageghtt tagaaagttt ctteecactcet ttgaccgagt attggtigaa
60 ’

aggagtgotyg ctgaaactgt aaccaaagga ggecattatge ttccagaasa atctcaagga
126

aaagtattgc aagcaacagt agtcgotgtt ggatcgggti ctaaaggaaa gggtggagag
180

attcaaccag ttagogtgaa agttggagat aaagttcectic tcccatatgg aggcaccaaa
240

gtagtictag atgacaagga ttatttccta tttagagatg gtgacattct tggaaagtac
300

gtagactga

309

<210> 210

<211> 309

<2312> DNA

«213» Artificial Sequence

«<220>

<223> Optimised cDNA of Ala-Cpnl0- ?E74 (Gly, Arg and stop codons
are optimised in the cDNA}

<400> 210

atggeagcag gceccaagegtt tcegeaagttt cttocactet ttgaccgigt attggttgaa
60

cgragbtgotg ctgaaactgt aaccaaaggt ggcattatge ttccagasaa atctcaaggc
120

asagtattge aagcaacaght agtcegetgtt ggctegggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttageogtgaa agttggegat aaagtictic tceccatatagg tggcaccaaa
240

gtagttctag atgacaagga tratttocta tttogtgatyg gtgacattcot tggecaagtac
300

gtagactaa

309

<210> 211

<211> 101

<212> PRT

<213> Artificial Seguence

<226>

<223> Human Cpnl0 with Aspartic Acid D84 removed. This construct
also contains an extra N-terminal Alanine (A} residue {(Ala-CpnlQ0-
deltaD84)

<400> 211

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 : 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys val Leu Gln Ala Thr val val ala 35
40 45



Arg, His, Gly, Ala, Val,Leu,lle,Pro,Phe,Tyr,Trp,Cys,met, Ser, Thr,Asn Arg Lys Ph 1. PR
Asp Arg Val 1015 Ala Glu Thr Val Thr Lys Sly Gly lle Met 30 Gly Lys Val L%uyGIn ﬁéﬁ%@%&%ﬁ&%ﬁ
35 Sly Lys Sly Sly Glu lle GIn Pro Val Ser 5560 Val Leu Leu Pro Glu Tyr Sly Sly Thr Lys 7580 Leu
Phe Arg Asp Sly Asp lle 95 <210> 230 <211>g3}365212> DNA <213> Artificial Sequence <220>
<223> Native Gopl) cDNA with and 530K, DI0IK sulgtittiions <490>230at09cagcag gacaagegtt
tagaaagttt 60 aggagtgctg ctgaaactgt aapcaaagga 120 aaagtatigc aagcaacagt agtcgctgtt 180
attcaaccag ttagcggaasigitggayat 240 RCTHAU2009%00024U1 aaatagté tagetgbcaa 300 tacgtaaaat ga

312 89/139

g?tt\a}ttchctattg%%a]g@atégtgacat {ctiggaaag, £210; A
a a il s T @ U e g ASp Yy Asp U
codons <40 z atggcagcag c%t%c% 15]8) . 95
Gly Lys Tyr Val Asp 160
<210> 212
<211> 309
<212> DNA
<213> Artificial Sequence
<220> .
<223> Native Cpnl0d cDNA with an extra N-terminal Alanine codon (GCA}
and D84 removed
<400> 212
atggcagcoag gacaagegtt tagasaagttt cttcecactcet ttgaccgaghb attggttgaa
60 :
aggagtgcetg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120
aaagtattge aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
180
attcaaccag ttagogtgaa agrttggagat aaagttcttc tcecagaata tggaggeace
240
aaagtagttc tagataagga ttatttccta tttagagatg gtgacattcet f{ggaaagtac
300
gtagactga
309
<210> 213
<211> 309
<Z12> DNA
<213> Artificial Sequence
«<220>
<223> Optimised cDNA of Ala-CpnlO- ?D84 (Gly, Arg and stop codons
are optimised in the cDNA}
<400> 213
atggcageag gocaagegtt tegcaagttt cticcactet ttgaccgtgt attggttgaa
60
cgeagtgetg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctecaagge
120
aaagtattge aagcaacagt agtcgotgbt ggctegggtt ctaaaggtaa gggtggegag
1890 ‘ . ’
attcaaccag ttagegtgaa agttggegat aaagttctte tcccagaata tggtggracc
2440 :
zaagtagttce tagataagga ttatttecta tttcgtgatg gtgacattct tggcaagtac
300
gtagactaa
309
<210> 214
<211> 102
<212> PRT
<213> Artificial Sequence
<220>
<223> Human Cpnl0 with residue Phenylalanine (F) 12 changed to
Lysine (K} 18 and residue Aspartate (D) 92 changed to Lysine (K} 32.

This construct contains an extra N-terminal Alanine residue

Cpni10-F12K, DS2K)
<220>

<221> MISC_FEATURE

210> <211><212> <§2;13> <220> <223>

{Ala-



aaagtattgc 180 attcaaccag 240 aaagtagttc 300 tacgtaaaat tcgcaagttt cttccactct aaccaaaggt ggcattatgc
ggcaaaggtt aaagttcttc ctatttcgtg ttgaccgtgt attggttgaa ttccagaaaa atctcaaggc ctaaadgiraaldigeyGooddst
tccpggaata tggtggcacc atggtgacat tcttggcaag 312 <210> 232 <211> 102 <212>PRT <213>
Artificial Sequence <220> <223> Human Cpnl0 with residue Glutamine (Q) 60 changed to Lysine

- (K) 60 and residue Threonine (T) 78 changed tdgnz_%%e (K)78. This construct contains an extra
N-terminal A’@i@a ré%?dueQAﬁ-CpnlO- ggo&,T78§ <220> <221> <222> <223> anyone of the
following amiiig &cids: Tys, At§ or Hi§ <2205 SN ¥ypg, amino acids: Lys, Ard o

<220>

<221> MISC_FEATURE

<222>  {93)..(93)

<223> where Z ig anyone of the folleowing amino acids: Lys, Arg, His,

Gly, Ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn

or Gln

<400> 214

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Xaa Asp Arg Val

1 5 10 is

Leu Val Glu Arg Ser ala Ala Glu Thr Val Thy Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Vval Val Ala 35

40 45

Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

€3 70 75 80

val vVal Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Glx Gly Asp Ile

8% 90 95

Leu Gly Lys Tyr val Asp 160

<210> 215

<211> 312

<21Z> DNA

<213» Artificial Sequence

<220>

<223> Native Cpnl0 ¢DNA with an extra N-terminal Alanine codon {GCA)
and F12K,D92K substitutions

<400> 215

atggcagcag gacaagodtt tagaaagttl cttccactcoa aagaccgagt atbtggttgaa
&0

aggagtgctyg ctgazactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120

aaagtattgc aagcaacagt agtocgeotgit ggatcgggtt ctaaaggaaa ggotggagag
180

attcaaccag ttagocgtgaa aghtggagat aaagttcotte teccagaata tggaggeacc
240

aaagtagttc tagatgacaa ggattatttc ctatttagaa aaggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 216

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala-Cpnl0-F12K,D92K (Gly, Arg and stop
codons are optimised in the <DNA)

<400> 216

atggcageayg gocaageghbt togeaagtbtt cttccactcea aagaccgtgt attggttgaa
60

cgcagtgety ctgaaactgt aaccaaaggt ggcattatge ttocagaaaa atctcaaggce
120

aaagtattge aagcaacagt agtegetgtt ggectegggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagcgtygaa agttggegat aaagttcttc teoccagaata tggtggcacc
240



where X is anyone <223>0f the following amino acids: Lys, Arg or His <400> 232 Ala Ala Gly Gin Ala
Phe Arg Lys Phe Leu Pro Leu Ph 1510 Leu Val Glu Arg Set Ala Ala Glu Thr Val TWH@@@@%@@%“
Leu Pro Glu Lys Set Gin Gly Lys Val Leu Gin Ala T 4045 Val Gly Ser Gly Set Lys Gly Lys Gly Gly Glu
lle Xaa Pro Val Ser 505560 Val Lys Val Gly As %_ s Val Leu Leu Pro Glu Tyr Gly Gly Xaa Lys
65707580 Val Val Leu Asp Asp Lys Asp Tyr Ph p§ Phe Arg Asp Gly Asp lle 859095 Leu Gly Lys Tyr
Val Asp100 &5 P43 £9g180393n F@aﬁmEB?)ﬂtﬁﬁéﬁ%a&i%tﬁﬁﬁﬂtéi‘ég%ﬁﬁ‘ﬂ:laI Sequence
<220> <223% Iglé,g geagng6OK,T78K substitutions <400> 233 atggcagcag 60 aggagtgctg 120
aaagtattgc 18{»attaaaccag 240 aaagtagttc 300 tacgtagact 312 <210> 234 <211> 312 <212> DNA
<213> Artificial $equence <220> <223> Optimised cDNA codons are optimised <400> 234
atggcagcag g%%:%fagg tcgcaagttt cttccactct 60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc 120
aaagtattgc aggcaacagt agtcgcetgtt ggctcgggtt 180 attaaaccag ttagcgtgaa agttggcgat aaagttcttc 240

aaagtagttc tagatgacas-ggadtatitcetaitiogdg 300 tacgtagact aa 312 <210> 235 <211> 102 <212> PAT
<213> ArtificfdkSequence <220>

312

<223> Human Cpni0 with residue Glutamate (E} 18 changed to Lysine
{K} 18 and residue Aspartate (D) 101 changed to Lysine {K) 101. This
construct containg an extra N-terminal Alanine residue {(Ala-Cpnll-
E18K,D101XK}
<220>
<221»> MISC_FEATURE
<222>  (19)..{19)
<223> where Z is anvone of the following amino acids: Lys, Arg, His,
Gly, ala, val, Leu, Ile, Pro, Phe, Tvr, Trp, Cys, Met, Ser, Thr, Asn
or Gln
<220>
«<221> MISC_FEATURE
<222>  {102)..{102)
<223> where % is anyone of the following amino acids: Lys, Arg, His,
Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn
or Gln
<400> 217
aAla Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 15
Leu Val Lys Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Tle Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35
40 45
Val Gly Ser Gly Ser Lys Gly Lys Gly Gily Glu Ile Gln Pro Val Ser
50 55 60
val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Giy Gly Thr Lys
65 70 75 80
Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Ary Asp Gly Asp ile
85 20 95
Leu Gly Lys Tyr Val Lys 100
<210> 218
<211> 312
«212> DNA
<213> Artificial Seqguence
<220>
«223> Native Cpnl0 c¢DNA with an extra N-terminal Alanine codon (GCA)
and E1BK,D101K substitutions
<400> 218
atggcageag gacaagcgtt tagaaagttt cttcecactcet ttgaccgagt attggttaaa
60
aggagtgctg ctgasactygt aaccaaagga ggeattatgc ttocagaaaa atctcaagga
120
aaagtattge aagcaacagt agtogetgtt ggatcegggit ctaaaggaaa goggtggagag
180
attcaaccag ttagcgtgaa agttggagat aaagtitcottc tcccagaata tggaggceace
240
aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttgagaaag
300
tacgtaaaat ga



<223> Human Cpn10 with residue Glutamic Acid (E) 74 changed to Lysine (K) 75@@@;@@@@@000444
Tyrosine (Y) 75 changed to Glutamic Acid (E) 75. This construct contains an extra N-terminal Alanine
residue (Ala-Cpnl10-E74K,Y75E) <220> <221> MISC_FEATURE <222>(75)..(75) <223> where Z is
anyone of the following amino acids: Lys, Arg, Hig;§sly, Ala, Val, Leu, lle, Pro, Phe, Tyr, Trp, Cys, Met,
Ser, Thr, Asn or Gin <400> 235 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
151015 Leu MahGluzArg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530 PCT/AU2009/000444
Leu Pro Glu41s5et3Gin 4045 Val Gly Set Gly Set Lys 50 Val Lys Val Gly Asp Lys 65 70 Val Val Leu
Asp Asp Lys<85290 L& GIy s Tyr Val Asp <210> 236 <211> 312 <212> DNA <213> Atrtificial
Sequence <2§§J3> <21\2?§>fﬂla:f| On10 CDNA with an extra N-terminal Alanine codon (GCA) and

E74K,Y75E sppstitutions.<4Q02r236atogeageaggacaagenii tagasiagithetceattet tigaccgagt
attggttgaa 6@ aggagigetprtdasestgtmadeagdiya ggcattatge ttccagaaaa atctcaagga 120 aaagtattge

aagcaacagt’a égct %g atc gtt ctaaaggaaa gogiggagag 180 attca cgala(_;;tt gigaa agttggagat -
aaagttcttc tc@gggclg & ﬁﬁa s?cc 24 ﬁ%%agta%t%?gg%g%gastag ggattatttc cttat?tgaggag atggtgacat
tcttggaaag 30&-tacgtagact ga3d < 20 2342 blzalt 2c62 1 Pec XY A2 13> udiiial Sequence <220>
<223> Optintized cDNA of Ala-Cpn10- E74K,Y75E (Gly, Arg and stop codons are optimised in the

cDNA) <4005323‘7a%&§§ﬁ@é&@ﬁ@&a&‘é‘b@q%%tﬁg%‘g‘iﬁﬁ?@ %ttg‘é'éae?&ﬁ?ﬁo HHAGHIT5E aagcaacagt 180

attcaaccag t %ggqqgﬁ%%@gg@gttgﬂgg@m%&@&& clcgGaagtl dtgrastalaaccaaaggt
ggcattatgc agﬁcggctgtt ggctcgggtt agttggcgat aaagttcttc ctatttcgtg

aaagtagtic tagatgacaa ggattatttce ctattteghg atggtgacat tcttggcaag

300

tacgtaaaat aa

‘312

<210> 220

<213i> 102

<212> PRT

<213> Artificial Seguence

<220>

<223> Human Cpnl0 with residue Glutamic Acid (E)} 34 changed to
Glutamine (Q)34 and residue Tyrosine (Y) 75 changed to Lysine (K) 75.
this construct contains an extra N-terminal Alanine residue (Ala~-
Cpnl0-E340,Y75K)

<220>

<221> MISC_FEATURE

<222> (35)..(35}

<223> where % is anyone of the following amine acids: Lys, Arg, His,
Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyr. Trp, Cys, Met, Ser, Thr, Asn
or Gln

<220>

<221> MISC_FEATURE

«222> (76)..(76)

<223> where X ig anyone of the following amino acids: Lys, Arg or

His

<400> 220

Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 ic . 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

feu Pro Gln Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35

40 45

vVal Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Lys Gly Gly Thr Lys

65 70 75 80

Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr val Asp 100

<210> 221

<211> 312

<212> DHNA

<213> Artificial Sequence



~~ ttgaccgtgtattggttgaa ttccagaaaa atctcaaggce ctaaaggtaa gggtggcgag tcccaaaaga aggtggcacc -
atggtgacat tcttggcaag <210> 238 <211> 103 <212> PRT <213> Atrtificial Sequencerg220:2 (2233444
Human Cpn10 with residue Tyrosine (Y) 75 changed to Glycine_Lysine (GK) 75. This construct
contains an extra N-terminal Alanine residue (Ala-Cpn10-Y75GK) <220> PC T/AU2009/000444
92/139 <221> MISC_FEATURE <222>(77)..(773%b¥3> where X is anyone of the following amino
acids: Lys, Argpop His <400> 238 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu the Asp Arg Val .
151015 Leu I3CE53I141NR ?eFE%éOAI?@LﬁTﬁ? PRI THEEyE GRIEATe Nzt 5652536 Ee(FP Glu Lys Ser
Gin Gly Lys i‘f‘ d,eug(g- n Ala"TRt ValVal Ala 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle Gin
Pro Val Ser 205660l bysMat&ly Asgabysoval betrdeit Proc&laGipaaa Gy Glyathr 65 70 75 80
Lys Val Val 16é8u Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp 85 90 95 lle Leu Gly Lys Tyr Val
Asp100 <21@%@%&fﬁ%f%%ﬁiz*’iaﬁjﬁﬁ%%i?ﬁ‘%ﬁ%?c‘i%s’é*cﬁfé‘ﬁ%%aézib%t%%g Native Con10

120 -
cDNA with aich ¥7aGK-substitutions 54002232 ajgocagerd gacaagestt agaaagiiieticcactct 60
aggagtgctg ctgaaactgt aaccaaagga ggcattatgc 120 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt 180

attcaaccag tgﬂ?@g@ﬂ&@@tgga@m@aagﬁ‘a&a%@ areeHdaglay HetagIrgaccadgtitaCttcctattta 300
aagtacgtag a 315 <210>240 <211> 315 <212> DNA <213> Attificial,Seguence <220> <223>
Optimised cIf}l %afg,&Fac-éSﬁ?qua\?c?aSaG?g?étf Y, tfbcfrgcaant té‘_flc%rf)lgcod8?§£are optimised in the cDNA)
tacgtagact ga
312

<210> 222

<211i> 312

<212> DNA

<213> Artificial. Seguence

<220>

<223> Optimised cDNA of Ala-CpnliC-E340Q,Y75K (Gly, Arg and stop
codons are optimised in the cDNA)

<400> 222

atggcageag gecaagogtt tegeaagttt cticcactct ttgacoegtgt atcggttgaa
60

cgcagtgety ctgaaactgt aaccaaaggt ggcattatge tteocacaaaa atctcaaggce
i20 .

aaagtattgc aageaacagt agtcgctgtt ggctegggtt ctaaaggtaa gggtggggag
180

attcaaccag ttagcgtgaa agttggegat aaagttcttc Teccagaaaa aggtggcacc
240

aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag
300

tacgtagact aa

312

<21.0> 223

<211> 102

<Z1l2> PRT

<213> Artificial Seguence

<220>

<223» Human Cpnl0 with residue Glutamine (Q) 42 changed to Lysine
(K} 42 and residue Aspartate (D) 101 changed to Lysine (K} 101. This
construct contains an extra N-terminal Alanine residue (Ala-Cpnl0-
Q42%,D101K

<220>

<221> MISC_FEATURE

<222>  (43)..{43)

<223> where X is anyone of the following amino acids: Lys, Arg or
His

<220>

<221i> MISC_FEATURE

<222>  (102)..(192)

<223> where Z is anyone of the following amino acids: Lys, Arg, His,
Gly, Ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn
or Gln

<400> 223

ala Ala Gly Gln aAla Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 i¢ 15



<400>"240 atggCagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 cgcagtgctg ctgaaactgt
aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc 120 aaagtattgc aagcaacagt agtcgct@€ Goetggaoood44
ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa agttggcgat aaagttcttc tcccagaagg caaaggtggc 240
accaaagtag ttctagatga caaggattat ttcctatttc gtg é’? 3a cattcttggc 300 aagtacgtag actaa 315
PCT/AU2009/000444 93/139 Sequence with r & residue Tyrosine (Y) 75 changed to Glycine (G)
76 changed fcﬁ*‘ﬂyéﬁ‘ﬁe‘%%) e RIS éi‘ﬁe%ﬂr% ﬁﬂtbf?ﬁﬁé(FAl%hé%ésﬁHe‘%Wla%fpﬁﬁ Gly Lys Gly Gly
Glu lle Gin P78 V§L§%ﬁ§5gpsVs%}eynLéygL%sG%ﬁ'lye'uyia@mi%mtsm val ala’/58Q Asp Tyr Phe
Lou Phe Argssp Gly Asp lle 95 100, <21 42 <211> 312 <212> DNA <213> Atrtificial Sequence
<220> <223¥Native CpnI0xDNA withGiy extradxtetiviralAlbmneleotion V&CA¥and Y75G,G76K
substitutions <4088 242 atggcagea ga‘t%} cgtt ta\gaaagtt{ ctﬁf’cactlctt ccgagL attggttgaa 60
aggagtgctg cggaaa?ﬁgY aaccg’aa % aat atgc ttccagaaaasatc%aagd(a 0 aaag%ﬁtgc aagcaacagt
agtcgctgtt ggaicoagit ciaaagoasa 9g9iogagag-18h-atteaatcag itngegtgas agitggagat aaagttcttc
tcccagaagg t&aaggcacc 240 aaagtagttc tagatgacaa ggattadttc ctatttagag atggtgacat tcttggaaag 300
tacgtagact g&=1 80 1us a3 ¥11:5812 <2123 PINA <213> Artificial Sequence <220>

<210> 224

<211> 312

<212> DHA

<213> Artificial Sequence

«220>

' <223> Native Cpnl0 ¢DNA with an extra N-terminal Alanine codon (GCA}
. and (Q42K,D101K substitutions

L<d00> 224
atggcagecag gacaagcegtt-tagaaagttt cttccactct ttgaccgagt attggttgaa
60
aggagtgety ctgaaactgt aaccaaagga ggcattatbge ttccagaaaa atcetceaagga
120
aaagtattga aagcaacagt agtcgetghtt ggatcgggtt ctaaaggaaa gygtggagayg
180
attcaaccaqg ttagcgtgaa agttggagat aaagttcttc teccecagaata tggaggcacce
240
aaagtagtic tagatgacaa ggattatttc ctatttagay atggtgacat tcettggasag
300
tacgtaaaall ga
312
<210= 225
<211> 312
<212> DNA
<213> Artificial Sequence
<220>

<223> Optimised cDNA of Ala-Cpnl0-Q42K,DI0IK ({Gly, Arg and stop
codons are coptimised in the cDNA)

<400> 225

atggcagcay gecaagegtt tcgcaagtit ctbccactct ttgaccgtgt attggttgaa
60

cgcagtgctg ctgaaactgt aaccaaaggt ggcattatge ticcagaaaa atctcaaggce
120

aaagtattga aagcaacagt agtcgetgtt ggetegggtt ctaaaggtaa gggtggegay
180

attcaaccag ttagcgtgaa agttggegat aaagttcttc toccagaata tggtggeacc
240

aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggraag
300

tacgtaaaat aa

312

<210> 226

<211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with residue Threonine (T) 44 changed to Lysine
(X} 44 and residue Aspartate (D) 1901 changed to Lysine (K) 101. This



<223> Optimised cDNA of Ala-Cpn10-Y75G,G76K (Gly, Arg and stop codons are optimised in the
cDNA) <400> 243 atggcagcag gccaagcegtt tcgcaagttt cttccactet ttgaccgtgt attggttgaBG s§EAgRIe§444
ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc 120 aaagtattgc aagcaacagt agtcgctgtt
ggctcgggtt ctaaaggtaa gggtggcgag 180 attcaaccg%g t{ggcgtgaa agttggcgat aaagttcttc tcccagaagg
taaaggcacc 240 PC 7éAU2Q09/OOO444 94/ aaa giic tagatgaca attaittc ctaittcgtg atggtgacat
tcttggcaag 3§§4t@c]gltgg@pt aa 312 <219.6> pY <§ﬂlg§)2& %’ % g%Sg%rtléla#gSequence <220>
<223> Humase £2pn10 with residue residue Tyrosine (Y) 75 changed to Lysine (K) 75 and Aspartic Acid
(D) 94 chang€d is L?@ﬁ?ﬂ?&g@“hls construct contains an extra N-terminal Alanine residue
(AIannlO-Y’??jé’DQ <2 <221> <222> MI FEATURE (76)..(76).  <223> where X is anyone
of the foIIOW|Qgsam|no acids: Lys, %g or His Fahd gggowmg R Ly’ ZAI %

<220>

«<221> MISC_FEATURE

<222> (102)..(102)

<223> where Z is anyone of the following amino acids: Lys, Arg, His,
Gly, Ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, (ys, Met, Ser, Thr, Asn

or Gin

<400> 226

ala Ala CGly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 1G 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Xaa val Val Ala 35

40 45

Val Giy Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 ) 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

&5 70 75 80

Val Val Leu Asp Asp Lys Asgp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

B85S 90 95

Leu Gly Lys Tyr val Glx 100

<210> 227

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Native CpnlD cDNA with an extra N-terminal Alanine codon (GCA}
and T44¥,D101K substitutions

<400> 227

atggcagcag gacaagcghbt tagaaagttt cttceccactet ttgaccgagt attggttgaa
60

aggagtgctg ctgaaactgt aaccaaagga ggcattatge {tccagaaaa atctcaagga
120

aaagtattge aagcaaaagt agtcgetgtt ggategggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagegtgaa agttggagat aaagttcttc tcecagaata tggaggcacco
240 '

aaagtagtte tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtaaaat ga

312

<210> 228

<211> 312

«2i2> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala-CpnlO-T44K,D101K (Gly, Arg and stop
codons are optimised in the cDNA)

<400> 228
atggcagcag gccaagogtt togeaagttt cktcecactet ttgacegtgt attggttgaa
60

cgcagtgetyg ctgaaactgt aaccaaaggt ggeattatgce ttccagaaaa atctcaaggc
120



<221> MISC_FEATURE <222> (95)..(95) <223> where Z is anyone of the following amino acids:

Lys, Arg,His, Gly, Ala, Val,Leu,Pro,Phe, Tyr,Trp,Cys, Met, lle, Ser, Thr,Asn

<2102 20057080244

<212> DNA <213> Atrtificial Sequence <220> <223> Native Cpn10 cDNA with and Y75K,D94K
substitutions <400? 245 atggcagcag gacaagcgtt 60 aggagtgctg ctgaaactgt 120 aaagtattgc aagcaacagt
180 attcaaccag ttagcgtgaa agttggagat 240 aaa@t%j&% tagatgacaa ggattatttc 300 tacgtagact ga 312
-aaagttcttc tceeagrdd aggagyRRT: CEattrgAg At Gy EarPtcitFiaaser t 95/$8Y- FEIRAU2009/000444

<210> 246 211>
attcaaccag ttagcgtgaa agttggcgat amagttcttc tcccagaata tggtggcacc
240
aaagtagtte tagatgacaa ggattattic ctatttegtyg atggtgacat tettggeaag
300
tacgtaaaat aa
312
<2i0> 229
<211 102
<212> PFRT
<213> Arxrtificial Sequence
<220>
<223> Human Cpni0 with residue Serine (S) 50 changed to Lysine (X)
50 and residue Aspartate (D) 101 changed to Lysine (K) 201. This
construct contains an extra N-terminal Alanine residue (Ala-CpnlQO-
S50K,D101K)
<220>
«<22i> MISC_FEATURE
<222> {81)..(51)
<223> where X is anyone of the following amino acids: Lys, Arg or
His
<220>
<221> MISC_FEATURE
<222> (102}..(102)
223> where 2 is anyone of the following aminc acids: Lys, Arg, Hig,
Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn
or Gln
<400> 229 .
Ala ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg val
i , 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gin Ala Thr val val ala 35
40 45
Val Gly Xaa Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 : 55 60G
val Lys val Gly Asp Lys vVal Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80
val Val Leu Asp ASp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
85 90 95
Leu Gly Lys Tyr Val G1lx 106
«210> 230
<21l> 312
<212> DNA
<213>» Artificial Sequence
<220>
«223> Native Cpni0 cDNA with an extra N-terminal Alanine codon (GCA)

and S50K,D101K substitutions
<400> 230

atggcageayg gacaagcgtt
60

aggagtgety ctgaaactgt
120

aaagtattgc aagcaacagt
180

attcaaccayg ttagcgtgaa
240

tagaaagttt
aaccaaagyga
agtogetgtt

agttggagat

cttccactet ttgaccgagt attggttgaa
ggcattatge ttocagaaaa atctcaagga
ggaaaaggtt ctaaaggaaa gggtggagag

aaagttcttc {cccagaata tggaggcacc



312 <212>DNA <213> Artificial Sequence <220> <223> Optimised cDNA of
Ala-Cpnl10-Y75K,D94K (Gly, Arg and stop codons are optimised in the cDNA) <4p0%/248009/000444
atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt 60 cgcagtgctg ctgaaactgt aaccaaaggt
ggcattatgc ttccagaaaa 120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt ctaaaggtaa 180 attcaaccag
ttagcgtgaa agttggcgat aaagttcttc tcccagaaaa 24 é‘z;’ggtagttc tagatgacaa ggattatttc ctatttcgtg
atggtaaaat 300 tsegtagatt et FAR < 299 2R T XRS HOga $RSPRT A2 LIS AFRfERI Sequence
<220> <2232%uman gprélo with residue residue Tyrosine (Y) 75 changed to Lysine (K) 75 and

Aspartic Aci t@f@haﬁged to Lysine (K) 94. This construct contains an extra N-terminal Alanine
residue (AlaCon10-Y75K,D94N) <220>  <221>
<210> 231
<211> 312
<212> DNA
<213> Artificial Sequence
<220>
<223> Optimised cDNA of Ala-Cpnil0-S50K,D101K {Gly, Arg and stop
codons are optimised in the cDNA)
<400> 231
atggcagcay gccaagegtt tcgceaagttt cttecactcet ttgaccgtgt attggttgaa
60
cgcagtgcty ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggce
120
aaagtattgc aagcaacagt agtoegotgtt ggcaaaggtt ctaaaggtaa dgggtggcgag
. 180
f attcaaccag ttagcgtgaa agttggcgat aaagttcttc tceccagaata tggtggeacc
240 :
aaagtagttc tagatgacaa ggattattte ctatttegty atggtgacat tettggcaag
300
facgtasaat aa
312
<210> 232
<211> 102
«212> PBRT
<213> Artificial Sequence
<220>
<223> Human Cpnl0 with residue Glutamine (Q) 60 changed to Lysine
(R} 60 and residue Threonine (T) 78 changed to Lysine {K) 78. This
construct contains an extra N-terminal Alanine residue {Ala-Cpnl0O-
Q60K, T78K :
<220>
<221> MISC_FEATURE
<222> {61)..(61) .
<323> where X is anyone of the follewing amino acids: Lys, Arg or
His
<220>
<221> MISC_FEATURE
<222> (79)..(79)
<223> where X is anyone of the following amino acids: Lys, Arg or
His
<400> 232 .
ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Vali
i 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 30 :
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Xaa Pro Val Ser
50 55 60
val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Xaa Lys
65 ' 70 75 80
val Val L.eu Asp Asp Lys Asp Tyry Phe Leu Phe Arg Asp Gly Asp Ile
85 90 95
Leu Gly Lys Tyr Val Asp 1900
<210> 233
<211> 312



MISC_FEATURE <222> (76)..(76) <223> where X is anyone of the following amino acids: Lys,

Argor His  <220> <221> MISC _FEATURE <222>(95)..(95) <223> whepeZ/isa00onenohid4
the following amino acids: Lys, Arg, His, Gly,
90/139
<212> DNA
<213> Artificial Seqgquence
<220>
<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and Q60K,T7BK substitutions
<400> 233
atggcagcag gacaagegtt tagaaagttt cttcecactcet ttgaccgagt attggttgaa
6g
aggagtgety ctgaaactgt aaccaaagga ggeattatge ttccagaasaa atctcaagga
1290
amagtattge aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagad
180
attaaaccag ttagcgtgaa agttggagat aaagttcttc tcocccagaata tggaggcaag
240
aaagtagttc tagatgacaa ggattattrc ctatttagag atggtgacat tcttggaaag
3006
tacgtagact ga
312
«210> 234
<211l> 312
<212> DNA
<213> BArtificial Seguence
<220>
<223> Optimised ¢DNA of Ala-Cpnil-Q60K,T78K (Gly, Arg and stop
codons are optimised in the cDNA)
<400> 234
atggcagcag gocaageogtt togeaagttt cttcecactcet ttgacegtgt attggttgaa
60
cgragtgetyg ctgaaactgt aaccaaaggt ggeattatgc ttccagaaaa‘atctcaaggc
12C
aaagtattge aagcaacagt agtoegetgtt ggctegggtt ctaaaggtaa gggtggegay
180 -
attaaaccag ttagegtbgas agttggegat aaagbtcttce tcccagaata tggtggeaag
240
aaagtagttc tagatgacaa ggattatttc ctatttegtg atggtgacat ccttggcaag
300
tacgtagact aa
312
<210> 235
<211> 102
<212> PRT
<213> Artificial Sequence
<220>
<223> Human Cpnl0 with residue Glutamic Acid (E) 74 changed to
Lysine (K) 74 and residue Tyrosine (Y) 75 changed to Glutamic Acid
(E} 75. This construct contains an extra N-terminal Alanine residue

{(ala-CpnlG~E7T4K,Y75E)

<220>

«221> MISC_FEATURE

<22Z>  (7%)..({75)

<223> where 2 is anyone of the following amino acids: Lys, Arg, His,
Gly, Ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, BSer, Thr, Asn
or Gin

<4 Q0> 238

ala Ala Gly Gln ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1

5

10

15

Leu val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met
25

20

30



Ala, Val,Leu,lle,Pro,Phe, Tyr,Trp,Cys,Met, Ser, Thr,Asn or-GIn <400> 247 Ala Ala Gly GIn Ala Phe 15
Leu Val Glu Arg Ser Ala 20 25 Leu Pro Glu Lys Ser GIn 40 45 Val Gly Ser Gly SerR{yE/BUMKINV§0d44
Gly Asp Lys 65 70 Val Val Leu Asp Asp Lys 85 90 Leu Gly Lys Tyr Val Asp100 <210> <211> <212>
<213> <220> 248 312 DNA Artificial SequencegPﬁ%éAU2009/000444 96/139 <223> Native Cpnl0
cDNA with an and Y751K,D94N subgstituti?nsb<§ v(é& L4e§ %tgg%tgdcq,g rg%g??%tﬁggaaﬁgttt 60
aggagtgctg cfjdadcigt Aat¥8aats 120 2hagiattie asgeaatagt agtcgetait 180 attcaaccag ttagegtgaa
agttggagat 240,agagtagteiggstgacaa ggatiatics300sacgtngantegalal 2rs2:0>96211> <212> <213>
<220> <223> co dons <400> OptimisekFcDNA are optimisedé249 of Ala-Conl10-Y75K,D94N (Gly, Arg
and stop in tWé%BKFAY%t&@Ea@%%@B@ 8@E:ab‘ﬂj&@ﬁf@%&%ﬁtﬁg‘c%o%&g&ﬁcw240 aaagtagttc 300
tacgtagact 3@219‘9@%@;\%@%@3@ aagcagcagittagegias lagatgaeaa aaptegeaagttt cticcactet
ttgaccgtgt attggttgaa aaccaaaggt ggeattatgc ttccagaaaa atctcaaggce agtcgetgtt ggctcgggtt ctaaaggtaa

gggtggcgag agttgeicgaladngttvre tsegagaaaalddgtggcacc ggattattte ctatttcgtg atggtaacat tcttggcaag
<210> 250 <gg_j;l_0>> 102236<212> PRT

<2il> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and E74K,Y75E substitutions

«<400> 236

atggeagcag gacaagegtt tagaaagthit cttecactct ttgagcgagt attggttgaa
60

aggagtgety ctgaaactgl aaccaaagga ggcattatge ttccagaaaa atctcaagga
120

aaagtattgc aagcaacagt agtcgeigtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagegtgaa agttggagat aaagttcttc tcccagaaga aggaggeace
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttoggaaag
300

tacgtagact ga

312

<210 237

<211> 312

<212> DNA

<213> aArtificial Sequence

<220>

<223> Optimised c¢DNA of Ala~Cpnl0- E74K,Y75E (Gly, Arg and stop
codons are optimised in the cDNA)

<400> 237

atggcagcag gccaagcgtt tegcaagttt cttecactet ttgacecgtghb attggttgaa
6t

cgeagtgety ctgaaactgt aaccaaaggt ggcattatge ttocagaaaa atctcaaggc
120

aaagtattge aagcaacagt agtogeigtt ggctegggtt ctaaaggtaa gggtggegay
180 ’

attcaaccag ttagcogtgaa agttggogabt asagttottc tcoccaaaaga aggtggeacc
240

aaagtagttc tagatgacaa ggattatttc ctatttogbtg atggtgacat tettggcaag
300

cacgtagact aa

312

«210> 238

<211l> 103

<212> PRT

<213> Artificial Secuence

<220>

<«223> Human Cpnl0 with residue Tyrosine (Y} 75 changed to
Glycine_Lysine (GK) 75. This construct contains an extra N-terminal
Alanine residue {Ala-Cpnl0-Y75GK)

<220>



<213> ArtificiafSeduence <220> <223> Human Con10 with residue’ Aspartic Acid (D). 13 chgggc;gd to
Asparagine (N) 13. This construct contains an extra N-terminal Alanine residue (Ala- At RB444

<220> <221> MISC_FEATURE <222>(14)..(14) <223> where Z is anyone of the following amino
acids: Lys, Arg, His, Gly, Ala, Val, Leu, lle, Pro, #hezdyr, Trp, Cys, Met, Ser, Thr, Asn or Gin <400>
250 Ala Ala Gy Gin paPheivgslys Phe Leu Pro Leu Phe GIx Arg Val 151015 Leu Val Glu Arg Ser
Ala Ala Glu EaeYal ThrLysit@&y Gly lle Met 202530 Leu Pro Glu Lys Set GIn Gly Lys Val Leu GIn Ala
Thr Val Val Aja235 4048x¥at Gly Surealy Serb§st S 1Y8GRAEY Gfil i GiPréd“#aPSer 505560 Val
Lys Val Gly é\’%@ €;.}ys %%I Leu Leu Pro Glu Tyr Gly Gly Thr Lys PCT/AU2009/000444 97/139 707580

Val Val Leu Asp Asp kYs Ash Tyk Rhe ey Rhe Atg Ash GhoAsi 118.850495 Lewly Lys Tyr Val
Aspl00 <21Q> 251 <211> 3125<212> DNA <213> Artificial Sequence <2205 <223> Native Cpn10

cDNA with afextialNGermdiralsatadire éb%idﬁ‘f@@)&)"&ﬁd'%isw L sttt <4065 251 atggcageag
gacaagegtt daapgitt gitccactel taateqag! atlggjigas 60 aq0agioslg claaaagioh aaccanagga
- ggcattatgc ttgeagaaaa atctCaagga %20 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa
gggtggagag 180 attgasecan itagegigaadgtitygagaiasaygtetic idecagaatatgdaiggeacc 240 aaagtagttc
tagatgacaa ggattatitc ctatttagag atggtga®at tcttggaaa BO&ta«%tag%ct 8? 3%% <r2rf1u.9> 252 <211> 312
<212> DNA $213vAdifitis Setifents 220574 Ptimise A 6 Ala-Cpspl0-D13N (Gly, Arg
and stop codpps gre QRriimiseduis) the CRNARsA06% 202 atggcagcaggeeaagegtiggcaagttt cttccactct
ttaaccgtgt attggttgaa 60 cgcagtgctgeotgaaactgt aaccaaagg@tggcattatge ttccagaaaa atctcaagge 120
aaagtattgc addcabeadiagfedetitt gietcheRtt ctaaadtaa gggtggcgag 180

«210> 239
<211> 315
- <212> DNA
<213> Artificial Seguence
<220>

<223> Native Cpnl0d cDNA with an extra N-terminal Alanine codon {GCA)
and Y75GK substitutions

<4Q00> 239

atggcageag gacaageghtt tagaaagtit cttocecactet ttgaccgagt attggttgaa
60 '

aggagtgetg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120

aaagtattge aagcaacagt agtegotgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagogtgaa agttggagat aaagttcttc tecragaagyg caaaggagyc
240

accaaagtay ttctagatga caaggattat ttectattta gagatggtga cattcttgga
3040 '

aagtacgtayg actga

315

<210> 240

<211> 315

<21Z> DNA

<213> Artificial Seguence

<220>

<223> Optimised cDNA of Ala-Cpnl0-Y75GK {Gly, Arg and stop codons
are optimised in the cDNA}

<400> 240

atggcagcag gecaagcegtt tegceaagttt cttecactet ttgaccgtgt attggttgaa
60

cgecagtgctg ctgaaactgt aaccaaaggt ggcattatgce ttccagaaaa atctcaaggce
120

aaagtattgc aagcaacagt agtcgetgtt ggcteggght ctaaaggtaa gggtggegay
18¢

attcaaccag ttagecgtgaa agttggegalb aaagtbtcttce teccagaagg caaaggtggoe
240

accaaagtag ttotagatga caaggattat ttcectattte gtgatggtga cattcttggce
300

aagtacgtag actaa

315



attcaaccag ttagcgtgaa agttggcgat aaagttcttc tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa
goattatttc ctatttcgtg atggtgacat tcttggcaag 300 tacgtagact aa 312 <210> 253 <211pd@2a5248/8R444
<213> Artificial Sequence <220> <223> Human Cpnl10 with residue Glutamate (E) 18 changed to
Alanine (A) 18. This construct contains an extra N-terminal Alanine residue (Ala-Cpn10-E18A) <220>
<221> MISC_FEATURE <222>(19)..(19) <2239#h#te Z is anyone of the following amino acids: Lys,
Arg, His, Gly2Ale, Vadlleu, lle, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn or Gin
PCT/A1|20 64194)@8/139 <400> 253 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp
Arg Val 15 I,euA\?@lglg Al9s38h AldAla Glu Thr Val Thr Lys Gly Gly lle Met 202530 Leu Pro Glu
Lys Ser Gin£&Gbpkys Val Leu Gin Ala Thr Val Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly Gly
Glu lle Gin Pz ¥al Sers055600/al Ly s wAioGly res) duss Waqséns ed'Pig GRETSFGH Gly Thr Lys 65
70 75 80 Vaf Vil iéu ‘R&g'?ﬁ\s PEVSASH Ty Ph ﬁﬁ_@é}gﬁé ARG ASB 508D [I685°90,95 Leu Gly Lys Tyr
Val AsplOO g S515°< 12> DNA <213> Atrtificial Sequence <220> <223> Native Cpnl0
cDNA with asueuira N@eteludnal Alanine codon (GCA) and EI8A substitution <400> 254 atggcagcag
gacaagcgtt 0addagtjetFétgadactye 120 d&’égfﬁtﬁgé%d’é&aé&@t%@O%?cé@%c‘é@lttag cgtgaa 240
aaagtagtic 1ggatgacag 300 laciagact ga 312 tagaadlit GlicGaclcy ipaseuadt ajigotigey aaccaaagga
ggcattatgc ttggagaaaa atctcaagga agtcgctgtt ggatcggott gi@aaggaaa gggtggagag agttggagat aaagttcttc
tcccagaata tggaggeact ggaitatite ctatttagad négytdacet tcigghtmFh=x2a0>Va5554211 312

490 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser

50 55 60
val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Gly Lys Gly Thr Lys
65 70 75 80
val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
85 90 95
Leu Gly Lys Tyr Val Asp 100
<210> 242
<211> 312
<212> DNA
<213> Artificial Sequence
<220>

293> Native Cpnl0d ¢DNA with an extra N-terminal alanine codon {(GCA)
and Y75G,G76K substitutions

<400> 242

atggcagcag gacaagegtt tagaaagttt cticeactet ttgaccgagt attggttgaa
60

aggagtgctg ctgaaactgt aaccaaagga ggcattatge ttcocagaaaa atctcaagga
120

aaagtattge aagcaacagt agtbcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
189

attcaaccag ttagegtgaa agttggagat asagtitcttc tcoccagaagyg taaaggcacce
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggasag
300

tacgtagact da

312

<210> 243

<211> 312

<212> DHNA

<213> Artificial Seqguence

<220>

«223> Optimised cDNA of Ala-Cpnl0-Y75G,G76K {(Gly, Arg and stop
codons are optimised in the cDNA)

<400> 243

atggcagcayg gocaagogtt tegcaagttt cttocactet ttgaccogigt attggttgaa
60

cgcagtgety ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggc
120

aaagtattgc aagcaacagt agtegetgtt ggctegggtt ctaaaggtaa gggtggegay
180

attcaaccag ttagcgtgaa agttggegat aaagttcttc teccagaagg taaaggcacc
240



<212> DNA <213> Artificial Sequence <220> <223> Optimised optimised in the cD ) <4 >%%8
atggcagcag gccaagcgtt tcgcaagttt 60 cgcagtgctg ctgaaactgt aaccaaaggt 120 aaagl%?@ct‘\*ﬁ%s-()?&e\ca&t‘;‘4
agtcgctgtt 180 attcaaccag ttagcgtgaa agttggcgat 240 aaagtagttc tagatgacaa ggattatttc 300 tacgtagact
aa 312 <210> 256 <211> 102 <212> PRT <213y AHificial Sequence PCT/AU2009/000444 99/139

<220>_ <2233 Human Cpnl0 with resi lpta A joning (M) 18. This
consrict coe Ao R el A restiis (A ot TV S400e 285 <2100 267

<211> _312 <2k d9hA <@dl13> Artificial Sequence <220> <223> Native Cpn10 cDNA with an extra
N-terminal Afddine codon COCA) and E18M substitution <400> 257 atggcagcag gacaagcgtt tagaaagttt

cttccactct ttgagpgagt,gifggttatg 60 aggagtgctg ctgaaactgt aaccaaagga ggcattatge ticcagaaaa
atctcaagga 12( paagiaitgc aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagag 180 attcaaccag
ttagcgigaa agitygagakaaagtictic tcccagaata tggaggeacc 240 aaagtagtic tagatgacaa ggattatttc
ctatttagag atgg%%écaﬁéﬁé’gé@égW%&%‘@tagact ga 312 <210> 258 <211> 312 <212> DNA <213>

Artificial SeqQEfite <220> 7 Pniimised:GONA.OfAlasGpod0:E18M {1y Argangdsstop codons are
optimised in the GRNA) <ADGz228alg0cageag gecasgcgibicgaangitt.etiaeactot igaccytgt attggttatg 60
cgcagtgctg cthaaactgt aasoaaaggh ggcatiatgs tecagaaairalctcbagge 126 aliggtdtdeaagcaacagt
agtcgctgtt gg‘ggggg‘ff’ efa&88fttaa gggtggecgag

<221> MISC_FEATURE

<222 {76)..(76)

<223> where X is anyone of the following amino acids: Lys, Arg or
His

<220>

<221i> MISC_FEATURE

cw222> {95} ..(95)

<223» where 7 is anyone of the following amino acids: Lys, Arg, Ris,
Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn

or Gln

<400> 244

Ala Ala Gily Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

i 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys vVal Leu Gln Ala Thr val Val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Xaa Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly GIx Ile

85 90 95

Leu Gly Lys Tyr vVal Asp 100

<210> 245

<211> 312

<21i2> DNA

<213> Artificial Seguence

<220>

«223> HNative Cpnl0 oDNA with an extra N-terminal Alanine codon (GCA)
and Y75K,D94K substitutions

«400> 245

atggcagcag gacaagegtt tagaaagttt cttccactcet ttgaccgagt attggttgaa
60

aggagtgetyg ctgaaactgt aaccaaagga ggcattatge ttcocagaaaa atctcaagga
120

aaagtattge aagcaacagt agtogeotgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagogtgaa agttggagat aaagttcttc teccagaaaa aggaggcaco
240

aaagtagtte tagatgacaa ggattatttc ctatttagag atggtaaaat tcttggaaag
300

tacgtagact ga

312



180 attcaaccag ttagcgtgaa agttggcgat aaagttcttc tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa
ggattatttc ctatttcgtg atggtgacat tctiggcaag 300 tacgtagaCt aa 312 <210> 259 PCTIAUZODSMEIAH 444
100/139 <211> 102 <212> PRT <213> Atrtificial Sequence <220> <223> Human Cpn10 with residue
Glutamate (E) 18 changed to Glutamine (Q) 18.gEhiggonstruct contains an extra N-terminal Alanine
residue (Ala-gen;O- 4[68Q <400> 259 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg
Val 151015 l@lﬁgal In Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530 Leu Pro Glu Lys
Ser GIn Gly kysMal heu GIn Ala Thr Val Val Ala 35 4045 Val Gly Gly Thr Lys 80 Asp Gly Asp lle
<210> 260 <2ABs> 3P =ELi2HPNARFLNSS Artificial Sequence <220> <223> Native Cpn10 cDNA with
and E18Q sulféiliion, <4002 260, atageageag gasanacaitiagapagit eliccacicl 69 aggagtgctg
ctgaaactgt aaggaaadda 9qsatiataed 20 aaagtaltge aagcaacagt agtcgctgtt ggatcgggtt 180 attcaaccag
ttagcgtgaa agtigmagataaagticttc 240 aaagtagttc tagatgacaa ggattatttc ctatttagag 300 tacgtagact ga
312 <210> 2659cRYTs93¢9ca2dPas DN LRPYS ARG SEGuUERRE S>3 I35 E5Stimised cDNA of
Ala-Cpn10-EIBO (Gly, Arg and stop codons aie qplimised,i the SRNAL <400z 261 atageageag
gccaagcgtt tqg@aag%tt cltccactct ttgaccgtgt attggttcag 60

' aaagtattge aagcaacagt agtcgotgtt ggcetegggtt ctaaaggtaa gggtggcgag

180

attcaaccag ttagegtgaa agttggegat aaagttceottc tceccagasaa aggtggeacc
240

aaagtagttc tagatgacaa ggéttatttc ctatttcgtg atggtaaaat tctiggceaag
300

tacgtagact aa

312

<210> 247

<211> 102

<212> PRT

<213> Artificial Seguence

<220>

<223> Human Cpnl0 with residue residue Tyrosine (Y} 75 changed to
Lysine (K} 75 and Aspartic Acid (D} 94 changed to Lysine (XK) 94.
This construct contains an extra N-terminal Alanine residue (Ala-
Cpnl0-Y75K, D94N)

<220>

<221> MISC_FEATURE

<222> {76} ..(76}

<223> where X is anyone of the following amino aclds: Lys, Arg or

His

<220>

<221> MISC_FEATURE
<222> {95} .. (95}

<223> where 7 is anyone of the following amino acids: Lys, arg, His,
Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn

or Gin

<400> 247

Ala Ala Gly Gln aAla Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg val

1 5 ’ 10 15

Leu Val Glu Arg Ser ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Vval Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys @Gly Gly Glu Iie Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Prc Glu Xaa Gly Gly Thr Lys

65 T0 75 80

Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Glx Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 248

<211> 312

«212> DNA

<213> Artificial Sequence
<220>



cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc-120 aaagtattgc aagcaacagt
agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa agttggcoaiepagitediv/ecoads
tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag 300
PCT/AU2009/000444 101/139 tacgtagact aa 312 <210> 262 <211> 102 <212> PRT <213> Artificial
Sequence <220> <223> Human Cpn10 with resi@(léGlutamate (E) 18 changed to Serine (S) 18. This
construct corAiis alasitra Qe FRAPANThétestdte (NIBRCHTEd-B1BSRe4009 265 AR Ala Gly Gin
Ala Phe Arg § E’%&%ﬁfﬁrﬁ“ﬁéﬁlﬁﬁ%ﬁ%% Arg Val 151015 Leu Val Ser Arg Ser Ala Ala Glu Thr Val
ThrLys Gly @ 3@54%529%5%%&935& R Glikkys SerGin Gl Lysatabiey Glaghdagkar Val Val Ala 35
4045 Val Glys8er Gly Ser Lys Gly Lys Gly Gly Glu lle GIn Pro Val Ser 505560 Val Lys Val Gly Asp Lys
Val Leu Leu PIerSIECTyr SRS T B§S85°PE%7 9956 Vil Sal ERTRARTFASH tYSAES Tyr Phe Leu Phe
Arg Asp Gly Ko le 8590 95 Leu GV bys TV NaLASRA00 52102,263,52 155 02,5012~ DNA <213>
Artificial Sequgfce <220> <223> I%atlve Cgpnlo cDNA with an extra N-terminal Alanine codon (GCA)
and E185 substitatiorrg400 263 atggcageaggacaageytt tagsaagitiagttecasteoigaeegagt attggttage 60
aggagtgctg o%@ﬁaact?t aaccaaagga g cattatggtttccg aaaa afctcaagga %gotgg%ag%%aatg C aagcaacagt
agtcgetgtt godtRgoHit tiabAty e Gy giladay T80 aticattcad Hagcotgaa agtiggagat aaagttcttc
tcccagaata tggagaeaca: 240 aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag 300
tacgtagact gaB342 <210> 264 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223>
Optimised cDNA of Ala-Con10-E185 (Gly, Arg and stop codons are optimised in the cDNA) <400> 264
atggcagcag géedagcgit tegcaagttt cticcactct tigaccgtgt attggttage 60 '

<212> DNA
© <213> Artificial Seguence
<220>
<223> Optimised cDNA of Ala-CpniO0-Y75K,D94N (Gly, Arg and stop
codons are optimised in the cDNA)

<400> 249

atggeagcay gcecaagegtt togcaagttt cttecactet Ltgaccgtgt attggttgaa
60

cgeagtgetyg ctgaaactgt aaccaaaggt ggcattatge ttcecagaaaa atctcaaggce
120

aaagtattgc aagcaacagt agtcgctgtt ggetogggtt ctaaaggtaa gaggtggegag
180

attcaaccag ttagegtgaa agttggogat aaagttcttce teccagaaaa aggtggeace
240

aaagtagtte tagatgacaa ggattattte ctatttcogtyg atggtaacat tcttggecaag
300

tacgtagact aa

312

<210> 250

<211> 102

<212> PRT

<213> Artificial Seguence

<220>

<223> Human Cpnl0 with residue Aspartic Acid (D) 13 changed to
Asparagine (N) 13. This censtruct contains an extra N-terminal
Alanine residue (Ala-Cpnl0-D13N)

<220>

<22i> MISC_FEATURE

<222>  (14)..{(14)

<223> where % is anyone of the following aminec acids: Lys, Arg, His,
Gly, ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn

or Gln
<400> 250
ala Ala Gly Gln ala Phe Arg Lys Phe Leu Pro Leu Phe Glx Arg Val
1 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gin Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys



cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggce 120 aaagtattgc aagcaacagt
agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcgag 180 PCT/AU2009/000444 102/139 gitcpageass/000444
ttagcgtgaa agttggcgat aaagttcttc tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa ggattatttc ctatttcgtg
atggtgacat tcttggcaag 300 tacgtagact aa 312 <210> 265 <211> 102 <212> PR'? <213> Artificial
Sequence <220> <223> Human Cpn10 with resid{léGlutamate (E) 23 changed to Glutamine (Q) 23.
This construébcontains an extra N&rminal Alanine resid{fe (AIa-anlO-EZSO) 8%100> 265 Ala Ala Gly
Gin Ala Phe ¥y t95 Pfie b8 B0 (X6 PR RS Rig VAl ﬁ%foﬁ%gL%lP\fginﬁfﬁral\%er Ala Ala GIn Thr
Val Thr Lys Ghy !l Net,202230,Lgu Pro Glgd ys Ser GIn Gly Lys Val Leu GIn Ala Thr Val Val Ala
35 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle Gin Pro Val Ser 505560 Val Lys Val Gly Asp
Lys Val Leu E&tPPro?&lu Tyr Gly Gly Thr Lys 65 70 75 80 Val Val Leu Asp Asp Lys Asp Tyr Phe Leu
Phe Arg Aspi&ly Aspiife 85 90 95 Leu Gly Lys Tyr Val' Asp100 <210> 266 <211> 312 <212> DNA
<213> ArtificighSequenee;s220xsd23=Native Cpn10 cDNA with an extra N-terminal Alanine codon
(GCA) and E220@:substitution <400> 266 atggcagcag gacaagcgtt tagaaagttt cttccactct ttqaccgagt
attggttgaa 66 giiget etcagABIGLHACCA R GHa HGEA BB MEBAg LR HREL G458 T20 aaagtattgc
aagcaacagt &j &Tgé%%ﬁt%ﬁ:déﬁo&aaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat

aaagttcttc tcgeagaaiadgapaacacs240a3agirgicdagrigacaaggatiattieclatiiagagatggtgacat
tcttggaaag 360 tacgtagact ga
aggagtgctg ctgaaachtgt aaccaaagga ggecattatge ttccagaaaa atclhcaagga

120 -

aaagtattgec aagcaacagt agtegeotgtt ggatcegggtt ctaaaggaaa gggtggagag
180

attcaaccay ttagcgtgaa agtitggagat asagttctte fLeoccagaata tggaggoaco
2490

aaagtagtic tagatgacaa ggattattte ctatttagag atggtgacat tcttggaaag
300 .

tacgtagact ga

312

«2310> 252

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala~Cpnl@-DL3N {Gly, Arg and stop codons are
optimised in the cDNA}

<400> 252 . -

atggcagcag gccaagegtt tegeaagttt cttccactet ttaaccegtgt attggttgaa
60 ‘ .

cgcagtgety ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atcbtcaagge
120

aaagtattgc aagcaacagt agtogotgtt ggchecgygtt ctaaaggtaa gggtggcegag
180

attcaaccag ttagcghtgaa agttggegat aaagttcttc tecccagaata tggtggeace
240

aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag
300

tacgtagact aa

312

<210> 253

<211> 102

<212> PRT

<213> Artificial Sequence

<220> ‘
«223> Human Cpnl0 with residue Glutamate (£} 18 changed to Alanine
{A}) 18. This construct contains an extra N-terminal Alanine residue
{Ala-CpnlQ-Ei8R)

<220>

<«221> MISC_FEATURE

<222>  (19)..{(19) )
<223> where Z is anyone of the following amino acids: Lys, Aryg, His,
Gly, ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn
or Gln



312 <210> 267 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223> Optimised cDNA of
Ala-Cpn10-E23Q (Gly, Arg and stop codons are optimised in the cDNA) <400> 26 s at8a6385R000444
gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 PCT/AU2009/000444 103/139 cgcagtgctg
120 aaagtattgc 180 attcaaccag 240 aaagtagttc 300 tacgtagact 312 ctcagactgt aagcaacagt ttagcgtgaa
tagatgacaa aa aaccaaaggt agtcgetgtt agttggcgalféitatitc ggcattatge ggctcgggtt aaagttcttc ctatttcgtg
ttccagaaaa ctd@fggtdaitcccagaata atggtgacat atctcaaggc gggtggcgag.tggtggcacc tcttggcaag. <210>
268 <211> 1822<212:FBRTIEASS ARificidl %5@??0%22256%92‘?‘2@ Eiﬂﬁ‘ﬁ‘?a%ééo‘ﬁafo with residue
Glutamate ( e§4\g1a@ggcg§% Wtamine {Q):34. Fhis\eansituct corfaingan exradN-teiminal Alanine
residue (Ala-€pnl10-E34Q) <220> ¢221> MISC_FEATURB <222>(35).,(35) <223> where Z is anyone
of the followikgwaminocaeidssLysr TR iy GKp AR, Vel Bén, Ae PRs, PHe V¥yr2Tep, CYs, Met, Ser,
Thr, Asn or <400> 268 Ala AlaGly GlIn Ala Phe P e | Glu Arg Ser Ala
Ala Glu Thr 3]123%5 ﬁ_eéru%Pf\%’o d(%ﬁ( II?{/% gg é?lns s%i%l%g%elgﬁoﬁ\}g?é?{/%cﬁ%?y Ser Lys Gly Lys
Gly Gly 5055Wal 1ys Val Gly Asp Liys iall ead e 6570 VahWaJrLemyAspyA@prLgSAsp Tyr

65 70 : 75

Val Val Leu Asp Asp Lys Asp'Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95
Leu Gly Lys Tyr Val Asp 100

<210> 254

<211l> 312

<212> DNA .

<213> Artificial Seguence

<220>

<223> Native Cpni0 ¢DNA with an extra N-terminal Alanine codon (GCA)
" and E18A substitution

<400> 254

atggcagcag gacaagegtt tagaaagitt cticcactcet ttgaccgagt attggttgeg
686G

aggagtgcetyg ctgasactgt aaccaaagga ggcattatgce ttccagaaaa atctcaagga
120

aaagtattgc aagcaacagt agtcegebgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcgtgaa agttggagat aaagttetic tcoccagaata tggaggeacc
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggzaay
300

tacgtagact ga

312

<210> 25%

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cbNA of Ala-Cpnl0-E18A (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 255 )

atggeageayg gcocaagegtt togeaagttt cttecactet ttgaccgtgt attggttgeg
60 .

cgeagtgcetg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atgetcaagge
120

aaagtattge aagcaacagt agtcgetgtt ggctogggit ctaaaggiaa gggtggcgag
189

attcaaccag ttagegtgaa agttggcgat aaagttcette teccagaata tggtggeacc
240

aaagtagttc tagatgacaa ggattatttc ctatttegtg atggtgacat tettggcaag
300

tacgtagact aa

312

<210> 256

<211> 102

<212> PRT

<213> Artificial Seguence



8590 Leu Gly Lys Tyr Val Asp100 <210> 269 <211> 312 <212> DNA <213> Atrtificial fe en <5ﬁ)> i
<223> Native Cpnl10 cDNA with an extra N-teiminal Alanine codon (GCA) and E34%§ 6%%1 %2910 4
<400> 269 atggcagcag gacaagcgtt tagaaagttt 60 aggagtgctg ctgaaactgt aaccaaagga 120 aaagtattgc
aagcaacagt agtcgctgtt 180 attcaaccag ttagcgtg Aggggagat 240 aaagtagttc tagatgacaa ggattatttc 300

tacgtagact ga 3102 PCT/AU2009/000444 104/139 <210> 270 <211> 312 <212> DNA <213> Attificial

Sequence <2307 <223 Optimisest cPNA 05 AaCRILIE34 (Gl oAlagardsiop codons are optimised
in the cDNAMedR 270 atggcagcag geeaagegittcgeaagith cttecastictdtgacegtghattggttgaa 60
cgcagtgctg ctgaam%t rercchaadit ygeattétde fcacagaa atctcaagge 120 aaagtattgc aagcaacagt
agtegetgt agcttBarttasaagras, aggtagegag 189 aticaagea tadggloagaqugasgat aaagitcte
tcccagaata tg_gtaggcacc 40 aaggtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag 300
tacgtagact aa3124230% 273 $24 153402 £212>RR V=2 18> Astificiay Saqueheat=220> <223> Human

Cpn10 with regidue Glutamate (E) 58 changed to Glutam#fe (Ql) 58. This_construct contains an extra
N-terminal Aﬁﬁn%r?eg&jhéxmégépﬁbpégs Val Leu Gln Ala Thr val Val Aia 35

vVal Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser

50 55 60
Vval Lys val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80
val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
85 S0 95
Leu Gly Lys Tyr vVal Asp 100
<210> 257
<211> 312
<21Z2> DNA
<213> Artificial Sequence
<220>

«223> Native Cpnld CcDNA with an extra N-terminal Alanine codon {GCA)
and E18M substitution

<400> 257

atggeagcag gacaagcegtt tagaaagttt cttcocactet ttgaccgagt attggttatg
60 )

aggagtgctyg ctgaaactgt aaccaaagga ggeattatgo ttccagaaaa atctcaagga
12¢

aaagtattgc aagcaacagt agtcgcetgtt ggatcgggtt ctaaaggaaa gggtggagag
180 )

attcaaccag ttagegtgaa agttggagat aaagbtcttc teccagaata tggaggeace
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaay
300

tacgtagact ga

312

<210> 258

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala-CpnlO-E18M {(Gly, Arg and stop codons are
optimised in the cDNA)

<400> 258

atggcageag gocaagegtt tegcaagttt cttccactet ttgaccgtgt attggtiatg
60

cgeagtgety ctgaaactgt aaccaaaggt gycattatge ttcocagaaaa atctcaaggc
iz20

aaagtattge aagcaacagt agtcgetgtt ggetcgggtt ctaaaggtaa gggtggcgayg
180

attcaaccag ttagcgtgaa agttggcgat aaagttetto Loccagaata tggtggeace
240

aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtgacat tcttggcaag
300

tacgtagact aa

312

<210> 259



<220> <221> MISC_FEATURE <222>(59)..(59) <223> where Z is anyone of the following amino
acids: Lys, Arg, His, Gly, Ala, Val, Leu, lle, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, AN 6AGIN0LA00=#44
271 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val 151015 Leu Val Glu Arg Ser
Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 202

Thr Val Val Ala 35
Lys Val Gly AspLys

u Pro Glu Lys Ser Gin Gly Lys Val Leu Gin Ala

54 ; Val Gly Ser Gly Ser Lys Gly Lys Gly Gly GlIx lle Gin Pro Val Ser 505560 Val
Leu Leu Pro Glu Tyr Gly Gly Thr Lys 65707580 Val Val Leu Asp Asp Lys Asp

Tyr Phe Leu £he:-ArgASE GGhaAsp4e=868095 Leu Gly Lys Tyr Val Asp100 <210> 272 <211> 312
<212> DNA <22J3> Art|f|C|aI Se&uence <220> <223> Native Cpnl10 cDNA with an extra N-terminal

Alanine codo
ttgaccgagt a

T

‘gngA u‘é‘bo

DT (08 272 Sdddadlalh Ga8aAdch T b ERbtt cticcactet

0442 aggagtgctg 120 aaagtattgc 180 attcaaccag 240

aaagtagttc BQ@dazgtawct 312 ctgaaactgt aagcaacagt ttagcgtgaa tagatgacaa ga 105/139

aaccaaagga bjgcatatgé adgttycige ghatéggoiraghies

312 <212>

atctcaagga I%%%ag%%ﬂrg%t ia

CCzEf‘ag 23ta g9

Leu Pro Giu Lys Ser Gln
40 45
Val Gly Ser Gly Ser Lys

50 55
Val Lys vVal Gly asp Lys
65 70 75
val val Leu Asp Asp Lys
85 90 95
Leu Gly Lys Tyr Val Asp 100
<210> 260
<211> 312
<212> DNA
<213> Artificial Seguence
<220>
<223> Native Cpni0 ¢DNA with an

and E18Q substituticn
<400> 260

atggcagcag gacaagogtt
60

aggagtgctg ctgaaactgt
120

aaagtattygce aagcaacagt
180

attcaaccag ttagcgtgaa
240

asagtagttc tagatgacaa
300

tacgtagact ga

tagaaagttt
aaccaaagga
agtecgetgtt
agttggagat

ggattattte

60

Gly Lys Val Leu Gln ala Thr val val Ala
Gly Lys Gly Gly Glu Ile Gln Pro Val Ser

val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

80

Asp Tvr Phe Leu Phe Arg Asp Gly Asp Ile

it &%éﬁétté@géﬁ%tﬁé%tﬁﬁ%agag ttccagaaaa
aﬁﬁr aﬁggt%%%{gttggg%g <210> 273 <211>

35

extra N-terminal Alanine codon (GCA)

ctEccactcet
ggcattatge
ggatcgggtt
aaaghbtcttc

ctatttagag

ttgaccgagt
ttccagaaaa
ctaaaggaasa
tecocagaata

atggtgacat

312

<210> 261

<2il> 312

«<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala-Cpnl(-E1BQ

optimised in the cDNA)

<4900> 261

atggcagcag gccaagegtt tcgcaagttt cttecactct ttgacegtgt
60

cgecagtgetyg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa
120

aaagtattgc aagcaacagt agtogetbgtt ggctogggtt ctaaaggtaa
180 -

attcaaccag ttagogtgaa agttggegat aaagttetic tcoecagaata
240

aaagtagttc tagatgacaa ggattatttc ctatttegtyg atggtgacat

300

attggttcag
atctcaagga
gggtggagag
tggaggcacc

tettggaaag

(Gly, Arg and stop codons

attggttcag
at.ctcaaggc
gggtggeygag
tggtggcacc

tcttggcaay

are



——<213> Artificial Sequence<226><223> Optimised cDNA of Ala-Cpn10-258Q optimised in the cDNA)
<400> 273 atggcagcag gccaagegtt 60 cgcagtgctg ctgaaactgt 120 aaagtatigc aagcgrepisho/000444
attcaaccag ttagcgtgaa 240 aaagtagttc tagatgacaa 300 tacgtagact aa 312 <210> 274 <211> 102
<212> PRT <213> Atrtificial Sequence <220> <223> Human Con10 with residue Aspartate (D) 68
changed to Asparagine (N) 68. This construct cHH4id% an extra N-terminal Alanine residue
(Ala-CpnlO-B68hkPea22022<221> MISC_FEATURE <222>(69)..(69) <223> where Z is anyone of the
following amitid acids: Lys, Arg, His, Gly, Ala, Val, Leu, lle, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn
or Gin <400>, 274 Aladla Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val 151015 Leu Val
Glu Arg Ser AfaAla &du Thr Val Thr Lys Gly Gly lle Met 202530 Leu Pro Glu Lys Ser Gin Gly Lys Val
Leu Gin Ala ¥ata#al V& Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle Gin Pro Val Ser
505560 Val L3 ¥7al &1y BBCLYS VEFIETTeu Pro Glu Tyr Gly Gly Thr Lys 65 70 75 80 Val Val Leu Asp
Asp Lys Asp by PheLeu, Phe Arg,Asp Gl; Asp He85:90 95 LU 6 bysRyEY alhspd 00
PCT/AU2009/800444 10684 39210et<2ddtax2] 3n Anificial<2435Sdqbencene 2265 «223> Native
Cpn10 cDNAith aréktid fAfterminal Alanine codon (GCA) and D68N substitution <400> 275
atggcagcag g@%@a@ﬁ tagglaa}glttt gitecacict tigagegaat aliggtigaa fQ aggagigets, ctgaaactgt
aaccaaagga ggcattatgc tccagajaaa atctcaagga 120 agagtattgc aagcaacagtiagtcgctgtt ggatcgggtt
ctaaaggaaa gggtggagaglﬁﬂ;aﬂeaaﬂeaglt@ag@gtgaa aigﬁtg’gmaac@mzaaagtdg&cﬁagatgacaa ggattatttc

300 tacgtagagg%ro Glu Lys Ser G}_n Gly Lys Val Leu Gln Ala Thr Val Va}: Ala 35
40 4h
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Ser

50 55 60

Val Lys val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lvs
65 70 75 80
val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
85 890 g5
Leu Gly Lys Tyr Val Asp 100
<210> 263
<211> 312

<212> DNA

<213> Artificial Seqguence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon {GCA)
and E185 substitution

<400> 263

atggoageag gacaagoegtt tagaaagttt cetcractet ttgaccgagh attggttage
60

aggagtgctyg ctgaazactgl aaccaaagga ggcattatge ttccagaaaa atctcaagga
120

aaagtattgc aagcaacagt agtegetgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcgtgaa agttggagat aaagttette ccecagaata Lggaggcoacco
240

aaagtagttce tagatgacaa ggattatttc ctatttagag atggtgacat tcttgyaaag
300

tacgtagact ga

31z

<210> 264

<21l> 312

<212> DNA&

<2i3> Artificial Seguence

<220>

<223> Optimised cDNA of Ala-Cpnl0-E188 (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 264

atggcageag gocaagegtt togcaagttt ecttocactet ttgaccgtgt attggttagc

60

cgeagtgectyg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggce

120

asagtattgce aagcaacagt agtegetgtt ggctegggtt ctaaaggtaa gggtggcegayg

180



312 <210> 276 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223> Optimised cDNA of
Ala-Cpn10-D68N (Gly, Arg and stop codons are optimised in the cDNA) <400> 2 78 atgdcagea000444
gccaagcgtt tcgcaagttt cttccactct 60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc 120 aaagtattgc
aagcaacagt agtcgctgtt ggctcgggtt 180 attcaacc?g%gg%cgtgaa agttggcaac aaagttcttc tcccagaata
tggtggcacc 240 aaagtagttc tagatgacaa ggattatttc t %%t&gtgggggcat tgttg caa 3C%O tacgtagact aa
312 <210> ZF P39 62° A PRY <213 A ditietalSequence 23303 359 R iMman Con10 with
residue Glutamate.{E) 74 £hangedkioGlutanioe ()4 cdhis Lansisuel copdatasangextra N-terminal
Alanine residwe (Ala-Cpnl10-E74Q) <220> <221> MISC_FEATURE <222>(75)..(75) <223> where Z is
anyone of thesfslléWwiiy @mino acids: Lys, Arg, His, Gly, Ala, Val, Leu, lle, Pro, Phe, Tyr, Trp, Cys, Met,
Ser, Thr, Asir Gin <400> 277 Ala Ala Gly GIn Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
151015 Leu ValGlu-Akg Set Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530 PCT/AU2009/000444
107/139 <2:0x27802211> 312 <212> DNA <213> Atrtificial Sequence <220> <223> Native Cpnl10
cDNA with aréxtra REferminal Alanine codon (GCA) and E74Q substitution <400> ' 278 atggcagcag
gacaagcgtt té@%ag&f et Rt TR EEG At attggttgaa 60 aggagtgcty ctgaaactgt aaccaaagga
ggcattatgc ttceagaaaamieteaadgaildd) residue Glutamate (E) 23 changed to Glutamine

{0) 23. This construct contains an extra N-terminal Alanine residue
{Ala-Cpnl0-E23Q)

<400> 265

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Gln Thr Val Thr Lys Gly Gly Ile Met

20 25 3¢

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 T0 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 266

<211> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Native Cpni0 cDNA with an extra N-terminal Alanine codon (GCA}
and E230 substitution

<400> 266

atggcagcag gacaagogtt tagaaagttt cttccactet ttgaccgagt attggttgaa
60

aggagtgctg ctecagactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
1240

aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcgtgaa agttggagat aaagttctic tcocagaata tggaggceaccoe
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 2867

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

223> QOptimised cDNA of Ala-Cpnl0-E23Q (Gly, Ary and stop codons are
optimised in the cDNA}

<400> 267

atggragcag gccaageght togcaagttt cttecactet ttgaccgtgt attggttgaa

60



aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa
agttggagat aaagttcttc tcccacagta tggaggcacc 240 aaagtagttc tagatgacaa ggattatttc statiegagno/ 000444
atggtgacat tcttggaaag 300 tacgtagact ga 312 <210> 279 <211> 312 <212> DNA <213> Attificial
Sequence <220> <223> Optimised optimised in the <400> 279 atggcagcag gccaagcgtt tcgcaagttt
cttccactct ttgaccgtgt attggttgaa 60 cgcagtgetg ctfddaeigt aaccaaaggt ggcattatge ticcagaaaa
atctcaaggc F20aaagtatgtadgeaseafcagtegelgP ettt EtaaagRica §o0tGHtH#Hy 180 attcaaccag
tagegtgaa aiftbiasgat aaaglieic ccencagia lag'ageaes 249 aaagiagiedagajapcag goataltc clattiegig
atggtgacat tgtgggcaag 500 acgtagact aa 312 <210> 280 <211> 102 <212> PRT <213> Artificial
Sequence <220sus223> HumandGprkl vithgesiduesAspartates (g 83 changédaerAsparagine (N) 83.
This construgé€ontains an extra N-terminal Alanine residue (AIa-C%lflO-QSBy

<220>
PCT/AU2008A760295" <5233 RASE_FEATURE - €2225(847.7845 - o3¢

S w teregf éganyone Gly, Ala,

Val, Leu, lleQr&in,s40Q0z 280 Ala Ala Gly GIn Ala Phe 15 Len Val Glu Arg Ser Ala 20 25 Leu Pro Glu
Lys Ser GIn 8245 Val Gly Ser Gly Set Lys 50 Val Lys Val Gly Asp Lys 65 70 Val Val Leu GIx Asp Lys
8590 Leu Gly Le{s Tyr Val Asp 108/139 Sly Lys Sly Sly Glu lle Gin 5560 Val Leu Leu Pro Gin Tyr Gly
75 Asp Tyr Pjiéljen%;@e Arg Asp 95 100 <210> 281 <211> 312 <212> DNA <213> Artificial
Sequence <220>.<2g3» Native Cpn10 cDNA with an extra N-terminal Alanine codon (GCA)

«213> Arvificial Segquence

<220> .

<223> Human Cpnlld with residue Glutamate (E} 34 changed to Glutamine

{Q) 34. This construct contains an extra N-terminal Alanine residue

{Ala-Cpnll-E340Q)

<220>

<221> MISC_FEATURE

<222> (35} ..{35} )

<233> where Z is anyone of the following amino acids: Lys, Ary, His,

Gly, ala, Val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn

or Gln

<400> 268

Ala Ala Gly Gln Ala Phe Arg Lys Fhe Leu Pro Leu Phe Asp Arg vVal

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glx Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thy Lys

65 76 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg asp Gly Asp Ile

85 a0 ‘ 95

Leu Gly Lys Tyr Val Asp 100

<210> 269

<211> 312

<212> DNA

<213> Artificial Seguence

«<220>

«223> HNative Cpnl0 cDNA with an extra N-texminal Alanine codon {GCA)
and E340 substitution

<400> 269

atggecageag gacaageght tagaaagttt ctteocactet ttgaccgagt attggttgaa
60

aggagtgctg ctgaaactgt aaccaaagga ggeattatgc ttccacagaa atctcaagga
120

aaagtattgce aagcaacagt agtcgctgtt ggatcegggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagegtgaa agttggagat aaagttcttc tcccagaata tggaggeacc
240

aaagtagttc tagatgacaa ggattattte ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312



“and D83N substitution <400> 281 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa
60 aggagtgctg ctgaaactgt aaccaaagga ggcattatgce ttccagaaaa atctcaagga 120 aaa§fa t@‘c?%%%&g&ﬁf‘

agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc
tcccagaata tggaggcacc 240 aaagtagttc taaacgagag ggattatttc ctatttagag atggtgacat tcttggaaag 300
tacgtagact g %2 <277]00> 282 <211> 312 <212> DNA <213> Artificial Sequence <220> <223>
Optimised ¢ of Ala-Cpn10-D83N (Gly, Arg and stop codons are optimised in the cDNA) <400>
282 atggcagcag-gcamagcgtt tcgcaagtit cttccactct tigaccgtgt attggttgaa 60 cgcagtgctg ctgaaactgt
aaccaaaggt tatge tfdcdgaatraatttaaggce 120 aaagtattgc aagcaacagt agtcgcetgtt ggctcgggtt

ctaaaggtaa ggefacgag 180 aticaaceao,tiadeglanaxagiiogagat aagaliettc teccagania tagtggoace 240
aaagtagtic tagacgacaa goatatitegiatitcgtg atggtgacat tcttggcaag 300 tacgtagact aa 312
PCT/AU2009£000444d09/139 <210> 283 <211> 102 <212> PAT <213> Artificial Sequence <220>

<223> Hum%g(ggmwﬁcrﬁeag%ﬁ%&f&@m)%&%ﬁgédﬁt@%%tgiﬁ%tﬁ%@ﬁhis construct
contains an ég%ra% %—ég&n@Qgéﬁg{g}geargﬁgg%ﬁ?lqj&gggg)ﬁpﬁgmcg%%ggfggg%gg@@_FEATURE

<222>(85).. <223> where Z is anyone of the following amino acids: Lys, Arg, His, Gly, Ala, Val,
Leu, lle, Proa®heaTyes Tapy @ysaMetBencThirt ABITerdSat 4063289 33RIFAE9SHFEin Ala Phe Arg Lys

Phe Leu ProtB&u Phe Asp Arg Val 151015
attcaaccag ttagdgtgaa agttggegat aaagttottc tcocccagaata tggtggcacc

240

aaagtagttc tagatgacaa ggattatttc ctatttegtg atggtgacat tcottggeaag
300

tacgtagact aa

312

<210> 271

<211> 102

<212> PRT

<213> Artificial Sequence

<220> ’

<223> Human Cpnl0 with residue Glutamate (E) 58 changed to Glutamine
{0} 58. This construct containsg an extra N-terminal Alanine residue

(Ala-Cpnl0-EH80)

<220>

<221> MISC_FEATURE

<222> (59)..(59)

<223> where 7 is anyone of the following amino acids: Lvs, Arg, His,
Gly, Ala, val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn

or Gln

<400> 271

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Gilu Lys Ser Glm Gly Lys Val Leu Gln Ala Thr Val Val Ala 35

40 a5

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glx Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyxr Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

a5 3¢ 95

Leu Gly Lys Tyr Val Asp 100

<210> 272

<211> 3312

<212> DNA

<213> Artificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and E580Q substitution

<40Q> 272

atggcageag gacaagcegtt tagaaagttt cttccactet ttgaccgagt atrtggttgaa

60



Leu Val Glu-Arg Ser Ala Ala Gtu Thr Val Thr Lys Gly Gly Ile Met 202530 Leu Pro Glu Lys Ser Gin Gly

Lys Val Leu GIn Ala Thr Val Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly SHralyds&th
Val Ser 505560 Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys 65707580 Val Val

bA94

Leu Asp GIx Lys Asp Tyr Phe Leu The Arg Asp Gly Asp lle 859095 Leu Gly Lys Tyr Val Asp100 <210>
284 <211> 312 <212> DNA <213> Artificial Sedderné8 <220> <223> Native Cpn10 cDNA with an extra
N-terminal Akarsingcgodnr{GELYtaheB84N IS GhaL400sc28d0atggcafettrggthagcegtt tagaaagttt

cttccactct ttgaétgagt attggttgaa 60 aggagtgctq ctga
A AR A S )

atctcaagga 1

gcaag

aactot aaccaaagga goc

catttat ccgtgcag aaaa

0 ?ggagag 180 attcaaccag

gatcggott ctaaaggaaa ggg

ttagcgtgaa agtiggagataangiicticdes cagaaimtggaggence 240 aaagiagite tagatgacaacggattatttc
ctatttagag atggfgacat tcttggaaag 300 tacgtagact ga 312 <210> 285 <211> 312 <212> DNA <213>
Artificial Seq %gﬁf@%‘?foﬂa@%%%cﬁpﬁﬁﬁééﬂ%ﬁﬂﬂgﬁﬁflﬁgé‘ﬁ)rﬁtﬁﬁgﬁﬁf‘fﬁﬁtﬁ%aﬁﬁ%l stop codons are

optimised in

esl

]é}‘lﬁ}); %500> 285 atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa

60 PCT/AU2QQ9/000444 cgcagtgctg 120 aaagtattgc 180 attcaaccag 240 aaagtagttc 300 tacgtagact
g%cagt ttagcgtgaa tagataacaa aa aaccaaaggt agtcgctgtt agttggcgat ggattatttc

312 ctgaaactgt aagc

10/139 ggcattalge 3>
<212> DHNA
<213> Artificial Sequence
<220>
<223> Optimised ¢DNA of Ala~Cpnl0-E580Q (Gly, Arg and stop cedons are
optimised in the cDNA}
<400> 273
atggcagrag gocaagegtt tcograaghtt cttccactcet ttgaccgtgt attggttgaa
60
cgcagtgety ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggce
120
aaagtattge aagcaacagt agtegetgtt ggctecgggtt ctaaaggtaa gggtggecag
180
attcaaccag ttagegtgaa agttggegat aaagticttc tcccagaata tggtggcacce
240
aaagtagttc tagatgacaa ggattatttc ctatttegtg atggtgacat tcecttggcaag
300 '
tacgtagact aa
312
<210> 274
<211> 102
<212> PRT
«213> Artificial Seguence
<220>
<223> Human Cpnl0 with residue Aspartate (D) 68 changed to
Asparagine (N) 68. This construct contains an extra N-terminal
Alanine residue (Ala-CpnlC-D68N)
<220>
«22i> MISC_FEATURE
<222> (69)..(69) ‘
<223> where 2 is anvone of the following amino acids: Lys, Arg, His,
Gly, Ala, val, Leu, Ile, Pro, Phe, Tvr, Trp, Cys, Met, Ser, Thr, Asn
or Gln
<400> 274
ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met
290 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35
a0 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Sexr
50 55 60
val Lys Val Gly Gix Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 76 75 80
val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
85 90 95
Leu Gly Lys Tyr Val Asp 100



ggctcgggtt aaagttcttc ctatttcgtg ttccagaaaa atctcaaggc ctaaaggtaa gggtggcgag tcccagaata tggtggeacc
atggtgacat tcttggcaag <210> 286 <211> 102 <212> PRT <213> Atrtificial Sequencp@@%%ﬁ@@gwﬁ
Human Cpn10 with residue Aspartate (D) 86 changed to Asparagine (N) 86 This construct contains an
extra N-terminal Alanine residue (Ala-Con10-D86N) <220> <221> MISC_FEATURE <222>(87)..(87)
<223> where Z is anyone of the following amind 94t Lys, Arg, His, GIy, Ala, Val, Leu, lle, Pro, The,
Tyr, Trp, CyssM8&t, Seéf>Thr, Asn or GIn <400> 286 Ala Ala Gly GIn 1 Leu Val Glu Arg 20 Leu Pro Glu
Lys 40 Val Gﬁé%é’r Gﬁ] 0 ValAsp Lys Val GlyLys 70 65 Lys GIx Tyr Phe Leu Val Val Leu Asp Asp 90
85 Asp100 Ley iy Lys. TyrMah 240287 <211> 312 <212> DNA <213> Artificial Sequence <220>
<223> Native<€pr10 cDNA with and D86N substitution <400> 287 atggcagcag gacaagcgtt tagaaagttt
60 aggagtgctgCiaadetdtvaateathggirl 20 daagtattratigbaatagt aglegénnt 180atichadcay
ttagcgtgaa a@ﬁ@gﬁ@%@%&ﬁ%&é@?&@ﬁc tagatgacaa gaactatttc 300 tacgtagact ga 312 cttccactct
ttgaccgagt atiggiigag.-agcaitalac-decaganaaaAloicaagda gaalcoaalt £aasangaaadaggiggagag aaagticttc

tcccag aata tggag gcacc ctatttag ag atg gtg acat tcttg gaaag
aggagtgetg ctgaaacigt aaccaaagga ggcattatgce ttccagaazsa atctcaagga

120

aaagtattgec aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagegtgaa agttggaaac aaagttcottc tcccagaata tggaggeacco
© 240 _

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcottggasag
300

tacgtagact ga

312

<210> 276

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised chNA of Ala-Cpnl0-D68N (Gly, Arg and stop codons are
optimised in the CDNA)

<4Q0> 276

atggeageag gccaagegtt togeaagttt cttocactet ttgaccgtgt attggttgaa
60

cgeagtgety ctgaaactgt aaccaaaggt ggcattatge ttecagaaaa atctcaaggce
120

aaagtattgc aagcaacagt agtcgetgtt ggetegggtt ctaaaggtaa gggtgygcgag
i80

attcaaccag ttagegtgaa agttggraac asagtitcttc toccagaata tggtggceacc
2490 ‘

aaagtagtte tagatgacaa ggattatttc ctatttegtg atggtgacat tcttggraag
300

tacgtagact aa

312

<2390> 277

<211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with residue Glutamate (E} 74 changed to Glutamine
(Q) 74. This construct contains an extra N-terminal Alanine residue
{Ala-Cpnid- E74Q}

<220>

«221> MISC_FEATURE

<222>  (75)..(75)

<223> where Z is anyone of the following amino acids: Lys, BArg, His,
¢ly, Ala, val, Leu, Iie, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn

or Gln

<400> 277

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
i 5 10 i5

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 30



PCT/AU2009/000444 111/139 <210> 288 <211> 312 <212> DNA <213> Artificial Sequence <220>
<223> Optimised optimised in the <400> 288 atggcagcag gccaagcgtt tcgcaagttt 60FEgCAGgRRG/000444 -
ctgaaactgt aaccaaaggt 120 aaagtattgc aagcaacagt agtcgctgtt 180 attcaaccag ttagcgtgaa agttggcgat
240 aaagtagttc tagatgacaa gaactatttc 300 tacgtggagiga 312 <210> <211> <212> <213> <220>
<223> Human,Cppd Gwith sesidue Agpariatg (D) A2 changed,ip, ARRaraging.(NA 82 This construct
contains an extra N-terminal Alaning residue (Ala-Cpn10-D92N) <220> <221> MISC_FEATURE
<222>(93)..(98) €223sewliEre Feis anychie Gis Ak, val, Bew, 1l 62 GiPred0o> 289 Ala Ala Gly Gin Ala
Phe Arg Lys 15 L%u VaIlGI Arg Ser AI\%}SAIa GIuL20295 LeG P@OGI L lSerDGInLGSIy Lys 4045 Val Gly
Ser Gly Ser Lfg{jé éﬁ L\gfs 5055 VAl lr;ﬁg ng ?/uAs%uLygovgleeﬁf %5876’y \?aﬁ, arﬁ_%l%’ Asp Asp Lys Asp Tyr
8590 Leu Glydiysh00rEyr Mal Asp €24 02299 <2h3>1312ps2 122y DNA €21 3= itificial Sequence <220>
<223> Nativé5<Con10 cDNA with arP@xtra N-terminal Alarfihe codon (GCA) and D92N substitution

Leu Gly Lys Tyr Val Asp 160
«<210> 278

<211> 312

<Z12> TDTINA

<213> Artificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon {(GCA)
and E74Q substitution

<400> " 278

atggcageag gacaagcgtt tagaaagttt cttecactcet ttgaccgagt attggttgaa
60

aggagtgctyg ctgasactgt aaccaaagga ggcattatgce ttccagaaaa atctcaagga
120

aaagtattge aagcaacaghb agtogotgtt ggatcgggtt ctaaaggaaaz gggtggagag
180

attcaaccag ttagegtgaa agttggagat aaagttcttc tcccacagta tggaggcacc
240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tettggzaag
300

tacgtagact ga

312

<210> 279

«<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala-CpnlO-E74Q (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 279

atggoagcag gecaagogtt tcgecaagttt cttccactet ttgaccegtgt attggttgaa

60

cgcagtgetg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaagge

1206

aaagtattgc aagcaacagt agtogctgtt ggctegggtt ctaaaggtaa gggtggcgag

180 '

attcaaccag ttagegtgaa agttggeogat aamagttcottce tcoecacagta tggtggcacoe
. 240

aaagtagttc tagatgacaa ggattatttc ctatttegtyg atggtgacat tcttggcaag

300

tacgtagact aa

312

<210> 280

<Z211l> 102

<212> PRT

<213> Artificial Seguence

<220>

<223> Human Cpnl0 with residue Aspartate (D) 83 changed to
Asparagine (N) 83. This construct contains an extra N-terminal
Alanine regidue (Ala-Cpnl0-DB3N}

<220>



<400> 290 atggcagcag gacaagcgtt tagaaagttt cttceactct ttgaccgagt attggttgaa 60 .
PCT/AU2009/000444 aggagtgctg 120 aaagtattgc 180 attcaaccag 240 aaagtagtic 30 tacotaupatdiida
112/139 ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa
ttagcgtgaa agttggagat aaagttcttc tcccagaata tagatgacaa ggattatttc ctatttagaa acggtgacat ga atctcaagga
gogtggagag tggaggcacc tettggaaag <210> 291188439 312 <212> DNA <213> Artificial Sequence
<220> <223>=ptimSEH cONABE Ala-Cpnl10O-DI2N (Gly, Arg and stop codons are optimised in the
cDNA) <4005 741 atffifiangdfioccangoatt tegeanaitt crigeacict taaceatot altotigaa G0.cocagtgetg
ctgaaactgt aggGaaggt ggeattalge é@@@gﬁﬁﬂa a{eicagggcrl20 agagiatigc aagcaasagt agicgctgtt
ggctcgggtt ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa agttggcgat aaagttcttc tcccagaata
tggtggcacc 248°8aadgidgtic tagatgacaa ggattatttc ctatttc%ta acggtggcat tcttggcaag 300 tacgtagact aa
312 <210> 2§P<HITS TOFR2 {23 PReT L2 S¥ AR M) SéGTence L2205°<223>"Fiuman Cpn10 with
residue Aspaitate;(p)H4 changed to AlanineA)r84 This epnstpucteontaing an rxtra N-terminal
Alanine residue (Ala-Cpnl10-D94A)x6220> <221> MISC_BEATURE <222>(94)..(94) <223> where Z is
anyone of th&4s|ByAngl-amifo SedSieyshGHy A VasUL 8l 1. 2PTET PfRd, 15T, F16, Cy's, Met, Ser, or

Gin <400> 2%%&?'@&%@%@%&9 V. GluArg Sei Al2Ala 225 feu Praflu Lys Ser Gin Gly
60

4045 Val Gly Serdgly Ser Lys Gly
val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 15 80
val Val Leu Glx Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
85 90 95
Leu Gly Lys Tyr Val Asp 100
<210> 281
«211> 312
<212> DNA
<213> Artificial Seguence
<220>

<223> Native CpnlQ cDNA with an extra N-terminal Alanine codon (GCA)
and D83N substitution

<400> 281

atggeageay gacaagegtt tagasagttt cttccactoet ttgaccgagt attggttgaa
60 )

aggagtogctg ctgaaactgt aaccaaagyga ggcattatgo ttecagaaaa atctcaagga
120

amagtattgc aagcaacagt agtcgcetgtt ggatcgggtt ctaasaggaaa gggtggagay
180

attcaaccag ttagcgtgaa agttggagat aaagttcttc toccagaata tggaggcacce
240

aaagtagttc taaacgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

<210> 282

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala-Cpri0-D83N (Gly, Arg and stop codons are
optimised in the c¢DNA}

<400> 282

atggcageag gccaagegtbt togeaagttt cttcecactcet ttgaccgtgt attggttgaa
60

cgcagtgetg ctgaaactgt aaccaaaggt ggeattatgce ttcocagasaa atctcaaggoe
120

aaagtattge aageaacagt agtcgotgtt ggetegggtt ctaaaggtaa gggtggegag
180

attcaaccag ttagcgtgaa agttggcgat asagtitcotbtc tcccagaata tggtyggcacc
240 .

asagtagttc taaacgacaa ggattatttc ctatttcgtg atggtgacat tcttggoaag
300

tacgtagact aa

312



Val Lys Val Gly Asp Lys Val 6570 Val Val Leu Asp Asp Lys Asp 8590 Leu Gly Lys Tyr Val Asp100
PCT/AU2009/000444 113/139 <210> 293 <211> 312 <212> DNA <213> Artificial jgegug nar)sa60%44
<223> Native Cpn10 cDNA with an extra N-terminal Alanine codon (GCA) and D94A substitution
<400> 293 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60 aggagtgctg
ctgaaactgt aaccaaagga ggcattatgc ticcagaaaa d ggga 120 aaagtattgc aagcaacagt agtcgctgtt
ggatcgggtt ctaaaoggazaa3 gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata
tggaggcacc ,daagiggttc tagatgacaa ggattatttc ctatttagag atggtgcgat tcttggaaag 300 tacgtagact ga
312 <210> 294 s21krB12 <212> DNA <213> Atrtificial Sequence <220> <223> Optimised cDNA of
Ala-Cpnl1O-R24# (GlyrArgcantl stopeodons are optimised in the cDNA) <400> 294 atggcagcag
gccaagcgtt tcgédagttt cttccactct ttgacegtgt attggttgaa 60 ¢ tgctg ctgaaactgt aaccaaaggt ggcattatge
ticcagaaaa aﬁ%ﬁ@@%@@ﬁlﬁﬁgé&%ﬁﬁ 5%%%&%£§Eﬁ§§§£§%gégﬁgﬁ£§mtaa gggtggegag 180
attcaaccag ttagegigaa agitggegai paagtcitotosnagaata tggtggcacce 240 aaagtagttc tagatgacaa
ggattatttc ctat®tegrtg atggtgcgat tcttggcaag 300 tacgtagact aa 312 <210> 295 <211> 102 <212> PRT
<213> Artific?%é?qd‘%@&eigggiWﬂ% Human Cpn10 with residue Aspartate (D) 94 changed to
Methionine (V294 THiS tonstriict containg am,extra Nrferminat Alaninegesigue (Ala-Gral0-DIAM)
<400> 295 Ala-AlanGly Gin AlacRherAsg bys,Phe:=| emvProtey Rhe AspeArgeval 1510158sn

or Gln

<400> 283

Ala Ala Gly Gln Ala FPhe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gin Gly Lys Val Leu Gln Ala Thr val val Ala 35

40 45

Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 a0

val Val Leu Asp Glx Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95

Leu Gly Lys Tyr Val Asp 100

<210> 284

<211> 312

<Z212> DNA

<213> Artificial Segquence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and D84N substitution

<400> 284 .

atggcagcag gacaagegtt tagaaagttt cttecactcet ttgaccgagt attggttgaa
60

aggagtgetg ctgaaactgt aaccaaagga ggcattatge ttccagaaaa atctcaagga
120 :

asagtattgc aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtyggagag
180

attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc
240

aaagtagttc tagataacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtagact ga

312

210> 285

<21l> 312

<212> DNA

<213> Artificial Seguence

<220>

<223> Optimised cDNA of Ala-Cpnl0-D84N (Gly, Arg and stop ccdons are
optimised in the cDNA)

<400> 285

atggcageag gccaagegtt tocgeaagttt cttcecactct ttgaccgtgt attggttgaa

60



Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530 Leu Pro Glu Lys Ser GIn Gly
Lys Val Leu GIn Ala Thr Val Val Ala 35 4045 Val Gly Ser Gly Ser Lys Gly Lys Gly G&IGWRe0SR0p464
Val Ser 505560 Val Lys Val Gly Asp Lys Val Lau Lau Pro Glu Tyr Gly Gly Thr Lys 65707580 114/139

Val Val Leu Asp Asp Lys Asp Tyr Phe Lea Phef@ p Gly Met lle 859095 Leu Gly Lys Tyr Val
Asp100 <210> 296 <211> 312 <212> DNA <2 é Rttificial Sequence <220> <223> Native Cpnl10

cDNA with afigFBO#F SUBSTRARGHTL 4TS P98 HigBegEa0 Yacaaoritees 6 QuE§Hictg 120 aaagtattge

180 attcaaccaigl 240 aaagtagits 300 tagotagast 02 342,85 extaNsipiainaAlaainagodon (GCA)
ggcattatgc ttegagaaaa atctcaagga ggatcgggtt ctaaaggaaa gggtggagag aaagttcttc tcccagaata

tggaggcacc @mu@}wgéatgmavgaw@ttggaam}gi@1@5%7“&%1]5%23@2@%9@?9)&?%2‘1% Artificial
Sequence <3 > <223> Ogtlgnsed cDN&OM\Ia Ctp %O Dt94I\/L&GI ng dons are
AR AR Te) 1Y, ALg 300, 3ton &

optimised in g e TONAT <A66>"267 atggcagcag gccaagegtt tcgcaagttt cticcactet ttgaégcgtgt attggttgaa
60 cgcagtgctgsetgaaactghaaccaaaggt ggcattatge ttccagaaaa atctcaaggce 120 aaagtattgc aagcaacagt
agtcgctgtt ggttégggtt ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa agttggcgat aaagttcttc
tcccagaata tgg&g}qcag&mo aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtatgat tcttggcaag 300
tacgtagact aaz11> 102

<212> PR

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with residue Aspartate (D} 86 changed to

Asparagine (N) 86 This construct contains an extra N-terminal

Alanine residue {Ala-Cpnl0-DB6N)}

<220>

<221> MISC_FEATURE

<222>  {87)}..(87)

<223> where Z is anyone of the following amino acids: Lys, Arg, His,

Gly, Ala, Vval, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, BAsn

or Gln

<4£00> 286

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Vval Thr Lys Gly Gly Ile Met

20 - 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Vval Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val val Leu Asp Asp Lys Glx Tyr Phe Leu Phe Arg Asp Gly Asp Ile

8BS g0 g5

Leu Gly Lys Tyr Val Asp 100

<210> 287

<211> 312

<212> DNA

<21i3> Artificial Sequence

<220> ‘

<223> Native Cpni0 cDNA with an extra N-terminal Alanine codon (GCA}
and DB6N substitution

<400> 287

atggcageag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa
60

aggagtgcty ctgaaactgt aagcaaagga ggceattabge tLccagaaaa atctcaagga
120

aaagtattgc aagcaacagt agtcgectgtt ggatcegggtt ctaaaggaaa gggtggagag
i80

attcaaccag ttagegtgaa agttggagat aaagttcttc tcccagaata tggaggcacco
2440

aaagtagttc tagatgacaa gaactattte ctatttagag atggtgacat tLcitggaaag
300

tacgtagact ga

3312



312 <210> 298 <211> 102 <212> PAT <213> Artificial Sequence <220> <223> HLHLBEn ?@r@éﬁ) 8%6 44
residue Aspartate (D) 94 changed to Asparagine (N) 94 This construct contains an ‘éA r41|na
Alanine residue (Ala-Cpn10-D94N) <400> 298 Ala Ala Gly GIn Ala Phe Arg Lys Phe Lea Pro Leu Phe
Asp Arg Val 151015 Lea Val Glu Arg Ser Ala Algt Gigd hr Val Thr Lys Gly Gly lle Met 202530 Leu Pro
Glu Lys Ser Gingsly 44t Val Leu Gin Ala Thr Val Val Ala-35 4045 PCT/AU2009/000444 115/139 Val
Gly Ser Gly Serixys 8y Lys Gly Gly Glu lle Gin Pro Val Ser 505560 Val Lys Val Gly Asp Lys Val Leu
Leu Pro Glu T34%aly &R Thr Lys 65 70 75 80 Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp
Gly Asn lle 8 QSﬁ_ébf(’S‘fyaL raf Asp100 <210> 299 <211> 312 <212> DNA <213> Avtificial

Sequence <23@?><28§5Mawec6m1]& cRNA-wviih anextra N-tesminal Alanineccadan €£A) and DI4N

substitution <$00»289 atggtagoay pacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60

aggagtgctg ct é%ctgﬁ %accaaa

oo

agtcgctgtt g

gqca ggcattatgc ttccagaaaa atctcaagga 120 aaagtattge aagcaacagt
B85535 9o t6§ag8y 180" Sttetactag tt?aéq%fgaa agﬁﬁggaggat aaagttcttc

tcccagaata tggageaans M@m@gm@&a@a&gma@gg@a{wﬁ ctatitagag-atggiaacaidetiggaaag 300
tacgtagact ga®12 <210> 300 <211> 312 <212> DNA <213> Atrtificial Sequence <220> <223>

~ Optimised CBRW‘E‘J?%% CPATIDIAN (&5 B aREr Sy Edd & A€ bptirREd fi R cDNA) <400>
300 atggcaggag aceaRyGatt eacaagt-RLCEACIat lgascatot atigniiaaa.60 Gagaglasia cigaaactgt
aaccaaaggt ggeattatgc ttccagaaaa atctcaaggc 120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt
ctaaaggtaa quggedag 180sdeaat catp terfegle ot dlfitFgegat CrdgretE teecalwand tggtggcacc 240

aaagtagttc ta@%[&%%%% gggttatttc Ctatttcgtg atggtaacat tcttggcaag

312
<210> 28%
<211> 102
<2312> PRT
<2i3> Artificial Secguence
<220>
<223> Human Cpnl0 with residue Agpartate (D) 92 changed to
Asparagine (N} 92 This construct contains an extra N-terminal
Alanine residue {Ala-Cpnl0-DI2N)

. <220
<221> MISC_FEATURE
<222> {93)..{93}
«223> where Z is anyone of the following amino ac1ds Lys, Arg, His,
Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn
or Gln
<400> 289
Ala Ala Gly Gln Ala Phe Axrg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 ©10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val Ala 35
40 45
val Gly Ser Giy Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser

50 55 60

Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80
Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Glx Gly Asp Ile
85 90 95
Leu Gly Lys Tyr Val Asp 100
<210> 290
<21i> 312
«<212> DNA
<213> Artificial Seguence
<220>
<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA}

and D92N substitution

<400>

280

atggeagcag gacaagcgtt tagaaagttt cttccactet ttgaccgagt attggittgaa

60



300 tacgtagact aa 312 <210> 301 <211> 102 <212> PRT <213> Artificial Sequence <220> <223>
Human Cpn10 with residue Aspartate (D) 94 changed to Serine (S) 94 This constri&ti¢akiaHesAR0444
extra N-terminal Alanine residue (Ala-Cpn10-D94S) <400> 301 Ala Ala Gly Gin Ala Phe Arg Lys Phe
Leu Pro Leu Phe Asp Arg Val 151015 PCT/AURG08600444 116/139 Glu Arg Ser Ala Ala Glu Thr Val
Thr Lys Gly Gly lle Met 2530.Gliulys Ser.Gladz v Lys Val Jiew Gingla EheVal\abfla 35 45 Ser Gly
Ser Lys Gly Lys Gly Gly Glu lle Gin Pro Val Ser 5560 Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly
Thr Lys aaagZO 58 (e orASEEASIEL ySASEL TyeRIdadodl RivasAnyaRep BHFBBEHE 9095 Lys Tyr Val
Aspl00 <21]0?é 30% <21%5 3%2 <§%Za> tNAa<a%t13> Arttlcf%?%!: ‘?:%léenga‘?éztzg(?fa <2232 Native Cpnl0
cDNA with a@gﬁﬁ% REferminar Aaning codon (Gaﬁgan 045 substitution <400> 302 atggcagcag
gacaagcgtt tagapagtt eticoacies digaccgagh aitggtigan 68;aggagigeig clgaaacigizaagcaaagga
ggcattatgc ttééagaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa
gggtggagag ?28%? ERfGLaceag ttagegtgaa agttggagat aaagttcttc tcccagaata tggaggceacce 240 aaagtagttc
tagatgacaa ggattatttc ctatttagag atggtagcat tcttggaaag 300 tacgtagact ga 312 <210> 303 <211> 312
<212> DNA <213> Adificial Sequence <220> <223> Optimised cDNA of Ala-Cpn10-D945 (Gly, Arg
and stop cod@isareldptimised in the cDNA) <400> 303 atggcagcag gccaagcgtt tcgcaagttt cttccactct
tigaccgtgt at@é@gaﬁgtificial Seqguence

<220>

<223> Optimised cDNA of Ala-Cpnl0-D32N (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 291
atggcageay gocaaygcgtt tcgcaagttt cttcocactet ttgaccgtgt attggtigaa
60
cgeagtgetg ctgaaactgt aaccasaggh ggcattatge ttccagaaaa atctcaagge
120
aaagtattge aagcaacagt agtcgectgtt ggetegggtt ctaaaggtaa gggtggcgag
i80
attecaaccag ttagcgtgaa agttggcgab aaagttctic teoccagaata tggtggcacc
240
aaagtagtte tagatgacaa ggattattte ctatttcgta acggtgacat tettggecaag
300
tacgtagact aa
312
<210> 292
<21l> 102
<212> PRT
<213> Artificial Seguence
<220>
<223> Human Cpnld with residue Aspartate (D) 94 changed to Alanine
(A) 94 This construct contains an extra N-terminal Alanine residue
{Ala-Cpnl0-D94A)
«<220> ]
<221> MISC_FEATURE
<222>  (94)..(94)
<223> where Z is anyone of the following amino acids: Lys, Arg, His,
Gly, Bla, Val, Leu, Ile, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Aasn
or Gln
<400> 292
Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 i5
Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val 2la 35
40 45
val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
5G¢ . 55 50
val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80
val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Glx Ile
a5 90 85
Leu Gly Lys Tyr Val Asp 1690



. cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc 120 aaagtattgc aagcaacagt
agtcgcetgtt ggctcgggtt ctaaaggtaa gggtggegag 180 attcaaccag ttagcgtgaa agttggcgat@paditait®/oo0444
tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa ggattatttc ctatttcgtg atggtagcat tcttggcaag 300
tacgtagact aa 312 <210> <211> <212> <213> <220> 304 102 PRT Artificial Sequence
PCT/AU2009/000444 117/139 <223> Human GpAdl3 ith residue Aspartate (D) 101 changed to
Asparagine (KBXPG1. 9His construct contains an extra N-terminal Alanine residue (Ala-Con10-13101N)
<220> <221>§2§1§C ﬁ%ATURE <222>(101)..(101) <223> where Z is anyone of the following amino
acids: Lys, Arg, 's,_@yi@@ig{agéqqgngg, Pro, Phe, Tyr, Trp, Cys, Met, Ser, Thr, Asn or Gin <400>
304 Ala Ala Glyz&in Ala Phe Arg Lys PhePro Leu Phe Asp Leu 1510 Thr Val Thr Lys Gly Gly Val Glu
Arg Ser Ala Aa2Gtu 3B 254/8Phbl GiRAARE ThieY sparakAla BB THRP G I EYPS SeFGRTGRCRYSs 45 Gly Ser
Gly Ser Lys GRPLY3°GIyERf BitFi8Gin Pro Val Ser 505560 Lys Val Gly Asp Lys Val Leu Leu Pro Glu
Tyr Gly Gly T dMSgcag gacasgcdOf 28QAaLkeY Asp-Ash LysiAsitysRhededRhe.Arg Asp Gly Asp
lle 9095 Gly lsys Tyr Val GIx100 <210> 305 <211> 312 <212> DNA <213> Artificial Sequence <220>

<223> Nativeag}gmxgccc@MA%&W&%@@E@&N%mmw%§%@5%@6§@€a@9§acaagcgtt

1
tagaaagnfﬁ)aaagtattgc aagcaacadgt agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagag

180

attcaaccag ttagegtgaa agttggagat aaagttctte teccagaata tggaggeacco
240

aaagtagtte tagatgacaa ggattatttc ctatttagag atggtgcgat tcttggaaag
300

tacgtagact ga

312

<210> 294

<211> 312

<212> DNA

<213> Artificial Seqguence

<220>

«223>  Optimised ¢DNA of Ala-Cpnli{-D9%4A4 (Gly, Arg and stop codons are
optimised in the c¢DNA)

<400> 294

atggragcag gccaagogtt togeaadttt cttccactct ttgacogtgt attggttgaa
60

cgcagtgcty ctgaaactgt aaccaaagghb ggcattatge ttccagaaaa atctcaaggc
1290

aaagtattgc aagcaacagt agtcogehgtt ggcectcgggtt ctaaaggtaa gggtggogayg
180 ,
attcaaccag ttagegtgaa agttggegat aaagttctte tecccagaata tggtggeacc
240 :

aaagtagtte tagatgacaa ggattattte ctatttcgtg atggtgegat tettggceaay
300

tacgtagact aa

312

<210> 295

<211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with residue Aspartate (D) 94 changed to

Methionine {M) 94 This construct contains an extra N-terminal

Alanine residue (Ala-Cpni0-D94M)

<400> 295

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 . 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gin Gly Lys Val Leu Gln Ala Thr Val Val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 5% 60

val Lys val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly CGiy Thr Lys

65 70 75 80



aggagtgctg. 120 aaagtattgc 180 attcaaccag 240 aaagtagttc 300 tacgtaaact 312 <210> <211> <212>
<213> <220> <223> Optimised cDNA are optimised in the <400> 306 atggcagcag 5@@&%&3&&%@)0444
cgcagtgctg ctgaaactgt 120 aaagtattgc aagcaacagt 180 attcaaccag ttagcgtgaa 240 of
Ala-Cpnl10-17101N (Gly, cDNA) tcgcaagttt cttcc %;lt ?accaaaggt ggcattatgc agtcgctgtt ggctcgggtt
agttggcgat aaagttcttc PCT/AU2009/000444 an%tK g% C tagatgacaa 300 tacgtaaact aa 312 <210> 307
<211> 103 < %>V PRY1187238°G gttt clatiicyis &@bé@%ﬁr&tfﬁﬁcﬁéﬁ 99 3% Artificial Sequence
<220> <2233 Human Grndd-with atsadditional d¥-terminal Histidine (H) residue. The initiation
Methionine (M) is not removed from this protein (MH-Cpn10) <400> 307 Met His Ala Gly GIn Ala Phe
Arg Lys Phe t€#Pro’Péu Phe Asp Arg 151015 Val Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys
Gly Gly lle 2@%9 N%Leu Pro Glu Lys Ser GIn Gly Lys Val Leu GIn Ala Thr Val Val 35 4045 Ala Val
Gly Ser Gly Sertys @y lys Gly Glysehedle Gln Pro Val 505560 Ser Val Lys Val Gly Asp Lys Val Leu
Leu Pro Glu ¥ge@ly Gly Thr 65 70 75 80 Lys Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp
Gly Asp 85 96295°l|e ¥ GIyFRYAOTGPNPalvASH FH0 %01 3 udrpd >4 $ping 999pIN AGEDN 3> Artificial
Sequence <2;‘2;@>02<c’f2§§u88 b 24380> 308 atgcatgcag gacaagegtt 60 aggagtgctg ctgaaactgt

aaccaaagga 12a3aaatige-18Q0 sticaaeeads?4@ cttecactcet ttgaccgagt attggttgaa
60

aggagtgetg ctgasaactygt aaccaaagga ggcattatge ttocagasaa atctcaagga

120
aaagtattge aagecaacagt agtcgetgtt ggatcegggtt ctazaggaaa gggtggagag
180
attcaaccag ttagcgtgaa agttggagat aaagttcttc tcoccagaata tggaggcacc
240
aaagtagtitc tagatgacaa ggattatttc ctatttagag atggtatgat tcttggaaag
300
tacgtagact ga
312
. <210> 287
«211i> 312
<212> DNA
<213> Artificial Sequence
<220>

«223> Optimised cDNA of Ala-Cpni0-D94M (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 297
atggcagcag gocaagegtt tograagttt cticcactet ttgaccgtgt attggttgaa
60
cgeagtgctyg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggc
120 .

' aaagtattgc aagcaacagh agtegetgtt ggetcocgggtt ctaaaggtaa gggtggegag
ise
attcaaccag ttageogtgaa agttggegat aaagttcotte tcccagaata tggtggeace
240
aamagtagttc tagatgacaa ggattatttc ctatttcgtg atggtatgat tcttggcaag
300 :
tacgtagact aa
312
<210> - 298
<211> 102
<212>» PRT
<213> Artificial Seguence
«220>

<223> Human Cpnl0 with residue Aspartate (D} 94 changed to
Asparagine (N) 94 This comstruct contains an extra N-terminal
Alanine residue {(Ala-Cpnl0-DI4N)

<400> 298

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15 -

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 : 25 30

Leu Pro Glu Lys Ser Gln Gly Lyws Val Leu Gln Ala Thr Val val Ala 35
40 45



~ aaagtagttc 300 tacgtagact ga 312 <210> 309 <211> 312 <212> DNA <213> Atrtificial Sequence
<220> <223> Optimised Cpn10 cDNA with an extra N-terminal Histidine (H) codoP((QIAB2H¥ 18444
codons are optimised in the cDNA). <400> 309 atgcatgcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt
attggttgaa 60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc 120
PCT/AU2009/000444 aaagtattgc 180 attcaaccagblggiégaaagtagttc 300 tacgtagact 312 <210> 310 <211>

103 <212> PRY %%chﬁ%ﬁ&a@ﬁté@ﬁgﬁéﬁ@dg&F@a@é& 5a¥i Gte ?&?gﬁ%‘gﬁ@@dﬁfdt §Gattatttc 19/139
ggctcgggtt ctiaaagylag, GoHn06aa0;  AAaQIGIG teccagaala lgdigocace gigitiegtg atggtgacat tettggcaag
<213> Artificggl Sequence <220> <223> Human Cpn10 with an additional N-terssinal Arginine (R)
residue inseited. Hie initidtion Methicnitee (MrisPhet Femredarand this protein tWR-Cpnl10) <400> 310
Met Arg Ala E;ﬁx \%J]n Ala Phe Ar LiQ Phe Leu Pro Leu PAé Asp Arg 151015 Val Leu Val Glu Arg Ser
Ala Ala Glu THr aYTﬁ?'iy%Yélygély 2 202530 Met Leu Pro Glu Lys Ser Gin Gly Lys Val Leu GIn Ala
Thr Val Val 354045 Ala Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle GIn Pro Val 505560 Ser Val
Lys Val Gly Agpikysdal Leu Len Pro Glu Tyr Gly Gly Thr 65 70 75 80 Lys Val Val Lau Asp Asp Lys
Asp Tyr Phe @?rk@%q Asp Gly Asp 85 90 95 lle Leu Gly Lys Tyr Val Asp100 <210> 311 <211> 312
<212> DNA § > r]fi?féléf:éaéquéaﬁgence

<223> Native Cpnl0 cDNA with an extra N-termimnal Alanine codon (GCA}
and D94XN substitution

<400> 299

atggcagcayg gacaagcgtt tagaaagtit cttccactct ttgaccgagt attggttgaa
60

aggagtgcetg ctgaaactgt aaccaaagga ggcattatge ttecagaaaa atctcaagga
120

aaagtattgc aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
180 '

attcaaccag ttagcgtgaa agttggagat aaagttcttc toccagaata tggaggcacc
240

azagtagttc tagatgacaa ggattatttc ctatttagag atggtaacat tottggaaag
300

tacgragact ga

312

<210> 300

<211> 312

<212> DNaA

«213> Artificial Seguence

<220>

<223> Optimised cDNA of Ala-Cpnl0-D94N (Gly, Arg and stop codons are
optimised in the cDNA}

<400> 300

atggcagecag gccaagcegtt tcgecaagtit cttccactet ttgaccegtgt attggttgaa
60

cgecagtgectg ctgaaactgt aaccaaaggt ggeattatge ticcagaaaa atctcaaggce
120 )

aaagtattgce aagcaazcagt agtcgectgtt ggetogggtt Cctaaaggtaa gggtggegag
180

attcaaccag ttagegtgaa agttggegat aaagttcttc tecccagaata tggtggeacc
240

aaagtagttc tagatgacaa ggattattte ctatttcgig atggtaacat tcettggcaag
300

tacgtagact aa

312

<210> 301

«211> 102

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with residue Aspartate (D) 94 changed to Serine
(8) 94 This construct containg an extra N-terminal Alanine residue
(Ala-Cpnl0-D9453)

<400> 301

Ala Ala Gly Glm Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 ig 15



<220>%223> Native Cpn10 cDNA with an extra N-terminal Arg ne (R) codon <400> 311 atgcgcgcag
gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60 aggagtgctg ctgaaactgt ageepaagsio/ 000444
ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa
gggtggagag 180 attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggcacc 240 aaagtagttc
tagatgacaa ggattatttc ctatttagag atggtgacat tctt éé!a?é’ 300 tacgtagact ga 312 <210> <211> <212>
<213> <2203« ¥33 EdHobre4Pe> B B BINARtitalFOphis€dv Gl Afg 3EX Sequence Cpnil0

cDNA with a Oex(tjga N-= Eerrglnals,AIg neG( )ﬂ;md Stop; codé%s are qptimised jn,the cDNAY ‘
PCT/AU200 424 atgcgcgcag Q cgcagtgctg 120 aaagtattgc 180 attcaaccag 240 aaagtagttc 300

tacgtagact 31721gmaagegtnugaaactgtsaagcaa@aglﬂag®gt@aaIagalgacma‘aaﬂc@@aagtt aaccaaagg
agtcgctgt agttg attattt 120/139 chtecactct ggcattatgc 9%9} §Iqtt aaagrttcttc ctatttcgtg ttgaccgtgt
attggttgaa. tt¢g c?&é’a@ﬁ% é‘@agﬁétéﬁbg t94¢cg ata fg4tggtagF atggtgacat

tctiggcaag %ﬁlaeﬁlés 103 5;42@?515’RJr<&4§>LArttft§éaL§@%§n@@y<a89>.cf@23> Human Cpn10
with an additiznal N-terminal Lysine(K) inserted. The initition Methionine (M) is not removed from
protein (I(-CpreE0FRa0@s 3Y3 Wt 139 Ala Gly’8h Ala Phe Arg Lys Phe Leu 1510 Set Ala Ala Val Leu
Val Glu ArgGly, Thr 2QSer Gin Gly Met Leu Pro Glu LysLys Val 40 50

<211> 312

<212> DNA

<213> Artificial Seguence

<220> ‘

<223> BNative Cpni0 cbDNA with an extra N-terminal Alanine codon (GCA}
and D94S substitution

<400> 302

atggcageag gacaagegtt tagaaagttt cttecactet ttgaccgagt attggttgaa
60

aggagtgctg citgaaactygt aaccaaagga ggeattatge ttccagaaaa atctcaagga
120

aaagtattgce aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagag
180 .

artcaaccag ttagcgtgaa agttggagat aaagttcttc teoccagaata tggaggcacce
240

aaagtagttc tagatgacaa ggattabttte ctatttagag atggtagcoat tcttggaaag
360 :
tacgtagact ga

312

«210> 303

<211> 312

<212> DNA

<213> Artificial Segquence

<220>

<223> Optimised cDNA of Ala-Cpnl0-D948 (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 303
atggcagcag gccaagcgbt tegcaagttt cttccactcet ttgaccgtgt attggttgaa
60
cgcagtgetg ctgaaactgt aaccaaaggt ggcattatge ttcocagaaaa atctcaaggo
120 )
aaagtattgce aagcaacagt agtcgetgtt ggctegggtt ctazaggtaa gggtggcgag
180
attcaaccag ttagcgbgaa agttggcgat aaagttcttc tcoccagaata tggtggeacc
240
aaagtagtte tagatgacaa ggattatttc ctatttcgtg atggtageat Tcttggecaag
300
tacgtagact aa
312

- <210> 304
<2il> 102
<z212> PRT

<213> Artificial Seguence
<220>



Ser Val Lys Val Gly 65 Lys Val Val Leu Asp 85 lle Leu Gly Lys Tyr <210> 314 <211> 312 <212> DNA
<213> Artificial Sequence <220> <223> Native cDNA with an extra N-terminal Lysipe{AAA)69600444
<400> 314 atgaaagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60 aggagtgctg
ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgcetgtt
ggatcgggtt ctaaaggaaa gggtggagag 180 attcaadédd #agcgtgaa agttggagat aaagttcttc tcccagaata
tggaggcacc 2&©3aaa@¥agmtdf ﬁtg’aéaarggaﬂﬁaﬁtttésé’mtﬁ%\"g%g(%kg@@@a@é%’té detaag 300 tacgtagact ga
312 <210> 3}¥ 51 ue % AS< ‘i;;% |‘f|c?8F%ae3dtfeﬁ8ee%’é’éi‘)> ETAT2009/000444
<223> Optlmg§§§lcf)N,& wit ﬁrg stop codons are <400> 315 atgaaagcag gccaagcgtt 60
cgcagtgctg ctgaaactgt iczgvmagmttgc aagcaacagt 180 attcaaccag ttagcgtgaa 240 aaagtagttc
tagatgacaa 3G@3acgtagact ad 812 <210> 316 <211> 104 <212> PRT <213> Artificial Sequence

<220> <223Ty§aﬁﬁﬁh€§ﬁ}70 Wtﬁ?ﬁ&%@&lyaﬁﬁgﬂlﬂeﬁ Confo §?1§'(’l§ﬁes@ges,ﬂg%er &d: The initiation

Methionine (M) is; ot femoved from this protein ( <220><221> MISC_ 'PEATURE

<222>(2)..(3x400> 304

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile Met

20 25 . 30

Leu Pro Glu Lys Ser Glm Gly Lys Val Leu Gln ala Thr val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gin Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80

val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile

85 90 95 ‘

Leu Gly Lys Tyr vVal Glx 100

<210> 305

<211> 312

<212> DNA

<213> Argificial Sequence

<220>

<223> Native Cpnl0 ¢DNA with an extra N-terminal Alanine codon ({GCA)

and D10iN substitution

<400> 305

atggcagcag gacaagcgtt tagaaagttt cttccactcet ttgaccgagt attggttgaa

60

aggagtgctg ctgaaactgt aaccaaagga ggcattaltge ttccagaaaa atctcaagga

120

aaagtattge aagcaacagt agtcgetgtt ggatcgggtt ctaaaggaaa gggtggagag

180

attcaaccag ttagcogtgaa agttggagat aaagttctto toccagaata tggaggcacc

240

aaagtagtic tagatgacaa ggattattitc ctatttagag atggtgacat tcttggaaag

300

tacgtaaact ga

312

<210> 306

<211> 312

<212> DNA

<213> Artificial Seguence

<220>

<223>

are

<400> 306
atggcagcayg
60
cgcagtgety
120
aaagtattge
180
attcaaccag

240

gccaagogtt
ctgaaactgt
aagcaacagt

Ltagcgtgaa

Optimised ¢DNA of Ala-Cpnl(-D10IN (Gly, Arg and
optimised in the cDNA}

tcgcaagttt cttecactet ttgaccgtgt

aaccaaagot ggcattatge ttccagaaaa

agtcgetgtt ggeteogggtt ctazaggtaa

agttggecgat aaagttcottc tcccagaata

stop codonsg

attggttgaa
atctcaagge
gaggtggegayg

tggtggcacce



<223> where K is anyone of the following amino acids: Lys, Arg or His <400> 316 Met Lys Lys 1 Arg
Val 20 lle Met 40 Val Ala 50 <210> 317 <211> 315 <212> DNA <213> Artificial Sepuenge2032@e0444
<223> Native cDNA with two extra N-teiutinal Lysine (AAA) codons <400> 317 atgaaaaaag
caggacaagc gtttagaaag tttcttccac tctttgaccg agtattggtt 60 gaaaggagtg ctgctgaaac tgtaaccaaa
ggaggcatta tgcttccaga aaaatctcaa 120 ggaaaa &?% aagcaac agtagtcgct gttggatcgg gttctaaagg
aaagggtggaFBy RraftcE Eaiteiy G5t §eRlddttg g g ataREg i REtEEEAG A AR TEGTc 240 accaaagtag

ttctagatga ca_gggggtdaa ttcgtattta gagatggtga cattcttgga 300 PCT/AU2009/000444 122/139 aagtacgtag
actga 315 31210>318 <211>315 <212>DNA <213> Artificial Sequence <220>

<210> 307

<211> 103

<212» PRT

<213> Artificlal Seguence
<220>

«223> Human Cpni0 with an additional N-terminal Histidine ({(H}
regidue. The initiation Methionine (M} is not removed from this
protein (MH-Cpnl0O)

<400> 307

Met His Ala CGly Gln 2la Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg

1 5 10 i5

Val Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile

20 25 30

Met Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val Val 35

40 45

Ala Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val
50 55 60

Ser Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr

65 70 75 80

Lys Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Axrg Asp Gly Asp

85 50 } 95 o

Ile Leu Gly Lys Tyr Val Asp 100

<210> 308

<21i> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> HNative Cpnl0 ¢DNA with an extra N-terminal Histidine {(H)

codon.

<400> 308

atgeatgcag gacaagegtt tagaaagttt ctteecactet ttgaccgagt attggttgaa

60

aggagtgctg ctgaaactgt aaccaaagga ggcattatge ticcagaaaa atctcaagga

120

aaagtattgc aagraacagt agtcgetgii ggatcgggtt ctaaaggaaa gggtggagag

180

attcaaccag ttagcgtgaa agttggagat aaagttcttc tcccagaata tggaggeace

240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag

300

tacgtagact ga

312

<210> 309

<211> 312

<«212> DNA

<213> Artificial Seguence

<220>

<223> Optimised Cpnl0 cDWA with an extra N-terminal Histidine (H)
codon (Gly, Arg and stop codons are optimised in the CDNA} .

<400> 309
atgcatgcayg gocaageogtt tcgeaaghtt ctitccactet ttgaccgtgt attggttgaa
60

cgeagtgcoctg ctgaasactgt aaccasaggt ggcattatge ttccagaaaa atctcaaggce
120



<223> Optimised cDNA with two extra N-terminal Lysine (AAA) codons (Gly, Arg and stop codons are
optimised in the cDNA) <400> 318 atgaaaaaag caggccaagc gtttcgcaag tttcttccag-G0aaaRere6id44
120 ggcaaagtat 180 gagattcaac 240 accaaagtag 300 aagtacgtag 315 tctttgaccg tgtattggtt aaaatctcaa
taagggtggc atatggtggc cattcttggc <210> 319 <211> 105 <212> PRT <213> Atrtificial Sequence <220>
<223> Human Con10 with three additional N-tedfifE9ysine (K) residues inserted. The initiation
Methionine (Mpastaot semevedairant this protaint (KK EG@Ron 1 0)ac220saa2@ds MiSes FEATURE
<222>(2)..(4)-8223> where K is anyone of the following aming acids: Lys, Ag:]cor His <400> 319 Met
Lys Lys Lys Alg GG KIEBeRy 195 PHET e B0 Leu Phe 151015 ASPArg Val Leu Val Glu Arg
Ser Ala Ala GlasThugval ThighysGin 20253016l lle: Met ket Proyglydass SerGigeady Lys Val Leu Gin
Ala Thr 35 434% Val Val Ala Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle GIn 505560

tacgtagact aa

312

<210> 310

<211> 103

<212> PRT

<213> Artificial Sequence
<220>

<223> Human Cpnl0 with an additional N-terminal Arginine (R) residue
inserted. The initiation Methionine (M) is not removed from this
protein (MR-Cpnl0)

<400> 310

Met Arg Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg

i 5 il 15

Val Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly Ile

20 25 30

Met Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val 35

40 45

Alz Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val
50 55 60

Ser Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr

65 7G 75 80

Lys Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp

85 90 95

Ile Leu Gly Lys Tyr Val Asp 160

<210> 311

<211> 312

«212> DNA

<213> Artificial Seguence

<220> .

<223> Native Cpnl0 cDNA with an extra N-terminal Arginine (R} codon

<400> 311

atgcgeogeag gacaagoghbt tagaaagbtb cticcactect ttgaccgagt attggttgaa

60

aggaghbgctg ctgaaactgt aaccmaagga ggcattatge ttcecagaaaa atctcaagga

120

aaagtattgc aagcaacagh agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagag

180

attcaaccag ttagcgtgaa agttggagat aaagttcttc toccagaata tggaggeacc

240

aaagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tettggaaag

300 -

tacgtagact ga

312

<210> 312

<211> 312

<212> DNA

<213> Artificial Seguence

<220> ‘

<223> Optimised Cpnl0 cDNA with an extra N-terminal Arginine {R)
codon {(Gly, Arg and stop codons are optimised in the cDNA)
<40(0> 312



Pro Val Ser Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly 65 70 75 80 Gly Thr Lys.Val Val Leu
Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp 85 90 95 Gly Asp lle Leu Gly Lys Tyr PAITX4872002 6890444
<210> 320 <211> 318 <212> DNA <213> Artificial Sequence <220> <223> Native cDNA with three
extra N-terminal Lysine codons <400> 320 atg % a aagcaggaca agcgtttaga aagtttcttc cactctttga
ccgagtattg 60 PCT/AU2009/000444 123/139 aagga t%;tgctga aact%taacc 120 caaggaaaag

- tattgcaage agEAGREGEC T S0 GRG0 At B AT tta TR gtt 4095688 A 1§t taga tgacaaggat
300 ggaaagiaggdagaciga 318 28a033096a4at0¢lice @gaaraatetgsigtg galeggglicdaa aggaaagggt
ggagataaag ttetictccc agaatatgga tatttcctat ttagagatgg tgacattctt 321 318 DNA Atrtificial Sequence
Optimised cDRe Wittt threegsrreeN-teqliAar t<inessta8eS Arg @IaBtbii cBH?d 8¥8%ptimised in the
cDNA) <4002.321 algaagana aagoa o a0cdlliega 00.0108ac06a loplgelan aactotaace 120
caaggcaaag taifgcaagc aacaglgagtc 180 ggcgagattc aaccagttag cgtgaaagtt 240 ggcaccaaag tagttctaga
tgacaaggat 3R ggopagiacgdagaciaasdd Be210>c322:<2¢ e 40R«<@k2x RRIT«@E3w Artificial
Sequence <ZH¥> <223> Human Cpn10 with a Lysine (ie mobile loop). This construct residue.
(Ala-Cpn10-K255 <265 £221> MISC_FEATURE <222>(22)..(22)

<210> 313

<211> 103

<212> PRT

<213> Artificial Sequence

<220=>

<223> Human Cpnl0d with an additional N-terminal Lysine (K} residue
inserted. The initiation Methioninme (M) is not removed from this
protein {MK-CpnlQ}

<400> 313

Met Lys Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg

1 5 i0 15

val Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile

20 25 30

Met Leu Pro Giu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val val 35

40 45

Ala Val Gly Ser Gly Ser Lys Gly Lys Gly Gily Glu Ile Gln Pro val
50 55 60

Ser Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr

65 70 75 80

Lys Val Val Leu Asp Asp Lys Asp Tyr FPhe Leu Phe Arg Asp Gly Asp

85 30 95

Iie Leu Gly Lys Tyr Val asp 100

<210> 314

<211> 312

<212> DNA

<213> Artificial Sequence

<220>

<223> Native cDNA with an extra N-terminal Lysine (AAA} codon

<400> 314 i

atgaaagcag gacaagcgtt tagaaaghttt cttccactet ttgaccgagt attggttgaa

60

aggagtgotyg ctgaaactgt aaccaaaggda ggeattatge ttccagaaaa atctcaagga

1290

aaagtattgc aagcaacagt agtcgetght ggatcgggtt ctaaaggaaa gggtggagag

180

attcaaccag ttagcgtgaa agttggagat aaaghbtcttc tcccagaata Lggaggcacce

240 .

aaagtagtic tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag

300

tacgtagact ga

312

<210> 315

<211> 312

<212> DNA

<213> Artificial Sequence
<220>



<223> where K is anyone of the following amino aeids; Lys, Arg or His <400> 322 Ala Ala Gly Gin Ala
Phe Arg Lys Phe Leu Pro Lau Phe Asp Arg Val 151015 Leu Val Glu Arg Ser Lys AfeCAlA Bo0Droodad4
Thr Lys Gly Gly lle 202530 Met Leu Pro Glu Lys Ser Gin Gly Lys Val Leu Gin Ala Thr Val val 35 4045
Ala Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu lle Gin Pro Val 505560 Ser Val Lys Val Gly Asp Lys
Val Leu Leu Pro Glu Tyr Gly Gly Thr 65 70 75 8GA}8%/al Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe
Arg Asp Gly B85 getgeﬂ%iw@gww% Fyr SFaF AP EGI™PET/ AYZ069/306442°9P24/139 <211> 315
<212> DNA Q%g,; Ryffiid SERuSACE 23S LI NAVR EPhfT¥Hd K21 insertion <400> 323
atggcagcag G0 f3986iaa36-120-g0aaaqetaldgcaageaas-agtagicgeic-t80rgagainaae £agttagegt
gaaagttgga 240 accaaagtag ttctagatga caaggattat 300 aagtacgtag actga 315 <210> <211> <212>
<213> <220=¢Z2FSOptithiseEd OitinASEERPEYE <005 324 afticageatroo ¢jcagatag 120
ggcaaagtat 156 gagatteaac 240 accananiag 300 aagtaggiag 313.5RNA. 0L AlasGRRLO-K21 (Gly, Arg
and stop codogs are CDNA) tcgcaagttt cttCcactct ttgaccgtgt attggttgaa tgtaaccaaa ggtggcatta

tgcttccaga aaaatcieacsagtagiegeugiiggotitgergitctasmyy taaggutggesgasagitggogataaagttc ttctcccaga
atatggtggc c&d§gattat ttcctatttc gtgatg tgta cattctt% Cc <210> 325 <211> 104 <212> PRT <213>
Avrtificial Seq@%@%‘éag‘é%§%§clﬁ%rﬁgﬁn Epni6 w?t oL sine T Tediaes REEHE at position 21 (le
mobile loop)..Lbig genstrygt contains an extra N-terminal Alanine residue. (Ala-Cpn10-KK21) <220>

312

<210> 316

<211> 1G4

<212> PRT

«<213> Artificial Seguence
<220>

<223> Human Cpnl0 with two additional N-terminal Lysine (K} residues
inserted. The initiation Methionine (M) is not removed from this
protein (MKK-Cpnld

<220>

<221> MISC_FEATURE

<222> {2} ..(3)

<223> where K ig anyone of the following amino acids: Lys, Arg or

His

<400> 316

Met Lys Lys Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp

1 5 10 15

Arg Val Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly Gly

20 25 30

Tle Met Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gin Ala Thr val 35

40 45

val Ala val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro
50 55 60

val Ser val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly

65 10 75 80

Thr Lys Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp GLy

85 90 95

Asp Ile Leu Gly Lys Tyr Val Asp 100

<210> 317

<211> 315

<212> DA

<213> Artificial Sequence

<220>

<223> MNative cDNA with two extra N-terminal Lysine (ARA} codons

<400> 317

atgasaaaag caggacaage gtttagaaag tttettecac tetttgaceg agtattggtt

60

gaaaggagty ctgctgaaac tgtaaccaaa ggaggcatta tgettocaga aaaatcteaa

120

ggaaaagtat tgcaageaac agtagtoget gttggatcgg gttcotaaagg aaagggtgga

180

gagattcaac cagttagogt gaaagttgga gataaagtbtic Ltobcccaga atatggagge

240

accaaagtag ttctagatga caaggattat tteoctattta gagatggtga cattcttgga
300



<221> MISC_FEATURE <222>(22)..(23) <223> where K is anyone of the following amino acids: Lys,
Arg or His <400> 325 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Awg1VatUbaadbadau
Val Glu Arg Ser Lys Lys Ala Ala Glu Thr Val Thr Lys Gly Gly 202530 Ile Met Leu Pro Glu Lys Ser Gin
Gly Lys Val Leu GIn Ala Thr Val 35 4045 PCT/AU2009/000444 125/139 Lys Gly Lys Gly Gly Glu lle
Gin Pro 60 Lys Val Leu Leu Pro Glu Tyr Gly GI¥22/139 7580 Asp Lys Asp Tyr Phe Leu The Arg Asp
Gly 95 Val A S&2Y Bs3E6 <211> 318 <212> DNA <213> Artificial Sequence <220> <223> Native
Con10 cDNAand KK21 insertion <400> 326 atggcagcag gacaagcgtt tagaaagttt cttccactct 60
aggagtaaaa aagetgciga aactgtaacc aaaggaggca 120 caaggaaaag tattgcaagc aacagtagtc gctgttggat
180 ggagagaticiaacgeagttag cgtgaaagtt ggagataaag 240 ggcaccaaag tagttctaga tgacaaggat tatttcctat
300 ggaaagtatigtagitiga 318 <210> 327 <211> 318 <212> DNA <213> Artificial Sequence <220>
<223> Optinfiékt] cONA bt AidCPifl SBfifnised in the cDNA) <400> 327 atggcagcag gecaagegtt
tcgcaagttt 6Q egcagigaas aageiastgaaactalirace 20 caaggcaand jatigeange pacagiagtc 180
ggcgagattc aaceagitag egigasagit it ggcacopasy. agitctagadgangaggat 300 ggcaagtacg tagactaa

<400G> 318

atgaaaaaag caggccaagc gtitegcaag tttcttccac tectttgaccyg tgtattggtt
60

gaacgecagtyg ctgctgaaac tgtaaccaaa ggtyggceabta tgcecttcoccaga aaaatctcaa
120

ggcasagtat tgcaagcaac agtagtcget gttggetegg gttoctaaagyg Laagggrgge
180 -
gagattcaac cagttagcogt gasagttgge gataaagttbtce ttctococaga atatggtgge
240

accazagtag ttctagatbtga caaggatitat ttectatttc gtgatggtga cattcettgge
300

aagtacgiag actaa

315

<210> 318

<211> 105

<212> PRT

<213> Artificial Sequence

<220> ’

<223> Human Cpnl0 with three additional N-terminal Lysine (K)
residues inserted. The initiation Methionine (M} is not removed from
this protein (MKKK-Cpnl0}

<220>

<221> MISC_FEATURE

<222>  (2) .. (4}

<223> where X is anyone of the following amino acids: Lys, Arg or

His

<400> 319

Met Lys Lys Lys Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe

1 5 10 15

Asp Arg Val Leu Val Glu Arg Ser Ala Ala Glu Thr val Thr Lys Gly

20 25 30

Gly Ile Met Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Glan Ala Thr 35

40 45

val val Ala Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln
50 55 60

Pro Val Ser Val Lys Val Glv Asp Lys Val Leu Leu Pro Giu Tyr Gly

65 70 75 80

Gly Thr Lys Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp

a5 90 95

Gly Asp Ile Leu Gly Lys Tyr val Asp 100 105

<210> 3240

<211> 318

<212> DNA

«<213> Artificial Sequence

<220>

<223> Native cDNA with three extra N-terminal Lysine codons

<400> 320

atgasaaaga aagcaggaca agcegtttaga aagtttcttc cactctttga ccgagtattg
&0



318 <210> 328 <211> 103 <212> PRT <213> Artificial Sequence <220> <223> Human Cpn10 with a
Lysine (K) residue inserted at position 39 (ie Li connection loop). This construct cop{IN&aR0os0B0444
N-terminal Alanine residue. (Ala-Cpnl10-K39) <220> <221> MISC_FEATURE <222>(40)..(40)
PCT/AU2009/000444 <223> where K is anyone His <400> 328 Ala Ala Gly Gin Ala Phe Arg Lys Phe
Leu Pro 1510 Leu Val Glu Arg Ser Ala Ala Glu RVl Thr 202530 Leu Pro Glu Lys Set Gin Gly Lys

Lys Val Leu S48 REPY  (GRF S8 P SECEIRCE IFAAFERSRFE 1Y BOSESEE \PAFESRAAT Gly Asp Lys Val

2 u
Leu Leu Pro 6570 75 | s Val VabL ek Ash Ak Lys AR Rhskewss 90:98dlgdeu Gly Lys Tyr Val
Aspl100 <21@g>o§29 <211> 315 <212> DNA <213> Atrtificial Sequence <220> <223> Native Con10 and

K39 insertionged86t 82 Fatggoateas gorHagtytapRaagty ctictdcict 60 a5gagtgety ctgaaactgt
aaccaaagga“dfcattatgc 120 aagaaagtat t caaqgcaac aqgtagtcqgt gttggatcg 180 gagattcaac cagttagcgt
gaaagttgga %ﬁﬁa?tgcgﬁ?)gggﬁa%gfg%agga%t%tlgaatgaacgagaattat tt(af%%lagtttffI %O%%%aé:ta%gtag actga 315
<210> 330 <2biz335:<23d2xcDNA <213> Artificial Sequence <220> <223> Optimised cDNA of
Ala-Cpn10-K39 (Gly, Arg and stop codons are optimised in the cDNA) <400> 330 atggcagcag
gccaagcegtt tcgcaagtit cttccactct ttigacegtgt attggtigaa

<211> 318

<212> DNA

<213> Artificial Seguence

<220>

<223> Optimised cDNA with three extra N-terminal Lysine codons
(Gly., Arg and stop codons are optimised in the CDNA)

<400> 321

atgaaaaaga aagcaggoeca agogtttcge aagtttoctte cactctttga cegtgtattg
60 )
gttgaacgea gtgctgetga aactgtaacc aaaggtggcea ttatgettce agaaaaatct
120

caaggcaaag tattgceaage aacagtagtc getgttgget cgggttctaa aggtaagggt
180

ggcgagattc aaccagttag cgtgaaagtt ggcgataaag ttettotcocce agaatatgat
240 -

ggcaccaaag tagttctaga tgacaaggat tatttoctat ttcgtgatgy tgacattctt
300

ggcaagtacg tagactaa

318

<210>= 322

<211> 103

«212> PRT

«213> Artificial Seguence

<220>

<223> Human Cpnl0 with a Lysine {K) residue inserted at position 21
{ie mobile loop). This construct contains an extra N-terminal Alanine
residue. (Ala-Cpnl0-XK21)

<220>

<221> MISC_FEATURE

<222>  (22)..1{22)

<223> where K is anyone of the following amino acids; Lys, Arg or

His

<400> 322

ala BAla Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

L.eu Val Glu Arg Ser Lys Ala Ala Glu Thr Val Thr Lys Gly Gly Ile

20 25 30

Met Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val 35

40 45

ala val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val
50 55 60

Ser Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr

65 70 75 80

Lys Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp

85 90 95

Ile Leu Gly Lys Tyr val Asp 100

<2310> 323



60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc ttccagaaaa atctcaaggc 120 aagaaagtat.tgcaagcaac
agtagtcgct gttggctcgg gttctaaagg taagggtgge 180 gagattcaac cagttagcegt gaaagttggs4a 5@@9%50;%000 144
ttctcccaga atatggtggc 240 accaaagtag ttctagatga caaggattat ttcctatttc gtgatggtga cattctigge

aagtacgtag actaa 315 <210> 331 <211> 104 PCT/AU2009/000444 127/139 <212> PRT <213>
Artificial Sequence <220> <223> Human Cpn1024il3%wo Lysine (K) residues inserted at position 39 (ie
Li connectiortaop). Bhis construct contains an extra N- terminal Alanine residue. (Ala-Cpn10-KK39)
<220> <221>NiISC IFEATURE <222>(40)..(41) <223> where K is anyone of the following amino
acids: Lys, Agétg? Hid EA6H5 33 PXMRRE Gly Gin Ala Phe 15 Leu Val Glu Arg Ser Ala 2025 Leu Pro
Glu Lys Ser GiRx4048.Val Al Yal GhuSern Gly Sekiis Sty ders Sl Sk Glunde G Preo05560 Val Ser
Val Lys Val GhsAsp Lyss¥aliceu Leu Pro Glu Tyr Gly Sly 65707580 Thr Lys Val Val Leu Asp Asp Lys

Asp Tyr Phe14G>Phé2Arg Asp Sly 859095 Asp lle Leu GI Lys r%r Val As 100 <210> 332 <211> 318
<212> DNA égﬁ?ﬁ‘%‘?ﬁﬂ%%ﬁéﬁcﬁag%%ﬁ>% Ve Cpiito C@BN:A Rar8%tra N-terminal

Alanine Cod%g%éaa@nqdél%@g%ga%e@é@@a%ggs éézga%eags@&ga@eaﬁgeguamagttt cttccactct

ttgaccgagt auggttgaa 60 aggagtgctg ctgaaactgt aaCCaaagga ggcattatgc ttccagaaaa atctcaagga
ggaaaagtat tgcaagcaac agtagtcget gttggatcgyg gttctaaagg aaagggtgga

180

gagattcaac cagttagegt gaaagttgga gataaagttc ttctcccaga atatggaggc
240

accaaagtag ttetagatga caaggattat tfcctattta gagatggtga cattcttgga
300

aagtacgtag actga

315

<210> 324

<211> 315

<212> DNA

<213> Artificial Seqguence

<220>

<223> Optimised c¢DNA of Ala-Cpnl0-K2Zl (Gly, Arg and stop codons are
optimised in the cDNA}

<400> 324 )

atggcagcag gccaagegtt tcgeaagttt cttccactet ttgaccgigt attggttgaa
60 .
cgeagtaaag ctgetgaaac tgtaaccaaa ggtggcatta tgcttcoccaga aaaatctcaa
120

ggcaaagtat tgcaagcaac agtaghoget gttggetegy gttctaaagy taagggtgge
180

gagatitcaac cagttagoegt gaaagttggce gataaagttc ttotcccaga atatggtygge
240

accaaagtag tictagatga caaggattat ttcoctatttc gtgatggtga cattcttggc
300

aagtacgtag actaa

315

«<210> 325

<211> 104

<212> PRT

<213> Artificial Seguence

<220>

<223> Human Cpni0 with two Lysine (K} residues inserted at position
21  {ie mobile loop). This construct contains an extra N-terminal
Alanine residue. {(Ala-Cpnl0-KK21)

<220>

<221> MISC_FEATURE

<222>  (22)..(23})

«<223> where XK is anyone of the following amino acids: Lys, Arg or

His

<400> 325

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 15

Leu Val Glu Arg Ser Lys Lys Ala Ala Glu Thr val Thr Lys Gly Gly
20 25 30

Ile Met Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val 35
40 4%



—- 120 aaaaagaaag tattgcaage-aacagtagtc gctgttggat cgggttctaa aggaaagggt 180 ggagagattc aaccagttag

cgtgaaagtt ggagataaag ttcttctccc agaatatgga 240 ggcaccaaag tagttctaga tgacaag t

ttagagatgg tgacattctt 300 ggaaagtacg tagactga 318 <210> 333 <211> 318 <212>%{<\If]‘§§¥@9&)r #f’fzﬁgl
Sequence <220> <223> Optimised cDNA of Ala-Cpn10-KK39 (Sly, Arg and stop codons are optimised
in the cDNA) <400> 333 atggcagcag gccaagcgitaifé@agttt cttccactct ttgaccgtgt attggttgaa 60
cgcagtgctg cigaaacighancenaaggt gocaitatqgs iticcagagaacaicicaagge 1@ aaaaagaaag tattgcaagce
aacagtagtc gctgttg@ct cgggttctaa aggtaagggt 180 PCT/AU2009/000444 128/139 ggcgagattc
aaccagttag cff aﬁ%@t‘(@b&@’é‘té@ég?{ it EEHaLtathHt Jgrﬁagéga%rté;dﬁcgzﬁa tgacaaggat
tatttcctat ttcgigatgg tgacatiglt 300, gacaagineg 1agactag 338.<pd 0334 52 by 193 <212> PRT <213>
Artificial Seqgence <220> <223> Human Cpnl10 with a Lygsine (K) residue inserted at position 57 (ie
roof loop). Thisrcahstruet cdntding anreXtrd Rsterminal A¥dnine residue. (Ala-Con10-K57) <220> <221>
MISC_FEATEJI?IE;Z _26>(58)..(58) <223> where K is anyone of the following amino acids: Lys, Arg or
His <400> 33/§ﬁlg Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val 151015 Leu Val
Glu Arg Ser AfaAa @i Thr Val Thr Lys Gly Gly lle Met 202530 Leu Pro Glu Lys Ser Gin Gly Lys Val
Leu GIn Ala TRt 3al ¥et Klac3814048-%e4Gly Ser Gly Ser Lys Gly Lys Gly Lys Gly Glu lle Gin Pro Val

505560 Ser VATETS Yl Gly Ao byl oy Lou B1a Bl T GG THEAD 10205 0chys Val Val L

Asp Asp Lys R au Fhe Arg Asp Gly Asp 859
<400> 326
atggcagcag gacaagoegtt tagaaagbtt cticcactet ttgaccgagt attggtigaa
60
aggagtaaaa aagctgcitga aactgtaacc asaggaggea ttatgettec agaaaaatct
120
caaggaaaag tattgraagce aacagtagte getgttggat cgggttctaa aggaaagggt
180 :
ggagagattc aaccagttayg cgtgaaagtt ggagataaag ttetteotece agaatatgga
2490
ggeaccaaag tagttcectaga tgacaaggatl tatttecctat ttagagatgg tgacattett
300
ggaaagtacyg tagactga
318
<210> 227
<21l> 318
<212Z2> DNA
<213> Artificial Sequence
<220>

<223> Optimised ¢DNA of Ala-CpnlC-KX21 {(Gly, Arg and stop codons are
optimigsed in the cDNA)

<4D0> 327 ‘

atggcageag gecaageght togcaagttt cttccactet thgaccgtgt attggttgaa
60

cgcaghtaaaa aagctgetga aactgtaacc aaaggtggca ttatgcttce agaaaaatct
120 :
caaggcaaayg tattgcaagc aacagtagtc getgttggcet cgggtitctaa aggtaagggt
180

ggcgagattc aaccagttag cgtgaaagtt ggcgataasag ttettcetece agaatatggt
240

gyeaccaaag tagttctaga tgacaaggat tatttcctat ttcgtgatgg tgacattctt
300

ggcaagtacyg tagactaa

318

<210> 328

<211> 103

<212> PRT

<213> Artificial Sequence

220>

<223> Human Cpnl0 with a Lysine (K} residue inserted at position 39
{ie L1l connection loop}). This construct contains an extra N-terminal
Alanine regidue. (Ala-Cpnl0-K39})

<220>

«221> MISC_FEATURE

<222> {40} ..(40)



_lle Ceu Gly Lys Tyr Val'/ASpI00 <210> 335 <211> 315 <212> DNA <213> Atrtificial Sequence <220>
<223> Native Con10 cDNA with an extra N-terminal Alanine codon (GCA) and K5R(satida0eAnd:44
335 atggcagcag gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60 aggagtgctg ctgaaactgt
aaccaaagga ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt
ctaaaggaaa gggtaaagga 180 gagattcaac cagttab%@tl %aagttgga gataaagttc ttctcccaga atatggaggc 240
accaaagtag tiéfgatgaeedoatatieeana fagatgstgacstetien 3o aadgtitgtdtfatiga 315 <210>
336 <211> 3i§§5;123>szA <213> Artificial Sequence <220> PCT/AU2009/000444 <210> 337
<211> 104 <Ri23RAd152d3> Arlifigial Segusecens228> s22 32dHeRrans pndd with two Lysine (K)
residues inserted at posi ion 52 (ie roof loop) . This cbhstruct contains an exéra N-teiminal Alanine
residue. (AlalCorFo- Kk Are29es %%2fQM‘i%E:_TPEA’FBﬁ’%k???ﬂb‘e)ﬁ)(ggi@zﬂgg where K is anyone

. . : 25 " 3
of the followifig amino.agids; ys.ArGiar ks £400%, 337, AlaAla.Gly,GlnAla Bhe 45 Lewsyal Glu Arg Ser
Ala Ala Glu Tfyr Val Thr Lys 20253Q 4-eu Pro Glu Lys Ser Gin Gly Lys Val Leu Gin Ala Thr Val Val Ala
4045 Ser GlyisSerdyssGlyskysdGly Bys Lys @W@kﬁll@l@lﬁ@r%u Tle Gln Pro Val

50 55

Ser Val Lys val Gly Asp Lys Val Leu Leu Pro Glu Tvr Gly Gly Thr

65 70 75 80
Lys Val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp
85 g0 95 :
Ile Leu Gly Lys Tyr Val Asp 100

<210> 329

<211> 3185

<212> DNA

<213> Artificial Sequence

<220>

<223> Native Cpnld cDNA with an extra N-terminal Alanine codon (GCA)
and K39 insertion

<400> 329

atggoageag gacaagegtt tagaaagttt cttecactet ttgaccgagt attggttgaaz
60

aggagtgcty ctgaaactgt aaccaaagga ggcattaltge ttccagaaaa atctcaagga
120

aagaaagtat tgeaagcaac agtagtoget gttggatcgyg gttctaaagg aaagggtgga
180

gagattcaac cagttagecgt gaaagttgga gataaagttc ttctcccaga atatggaggce
240

accaaagtag ttctagatga caaggattat ttcctattta gagatggtga cattcttgga
300

aagtacgtag actga

315

<210> 330

<211> 315

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised CDNA of Ala-Cpnl0-K3% (Gly, Arg and stop codons are
optimised in the <DNA)

<400> 330

atggeageag gecaageogtt togeaagtitt cttccactet ttgacegigt attggttgaa
60

cgcagtgetyg ctgaaactgt aaccaaaggt ggcattatge ticcagaaaa atctcaagge
120

aagaaagtat tgeaagcaac agtagtcget gttggetegg gttotaaagyg taagggtggce
180

gagattcaac cagttagegt gaaagttgge gataaagtte ttctcoccaga atatggtgge
2490

accaazagtag ttctagatga caaggattat ttoctattte gogatggtga cattcttgge
300

aagtacgtayg actaa

315

<210> 331

<21l> 104



5560 Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly 707580 Val Val Leu Asp Asp
Lys Asp Tyr Phe Leu Phe Arg Asp Gly 9095 Leu Gly Lys Tyr Val Asp100 <210> 3885211031 800444
<212> DNA <213> Artificial <220> <223> Native Cpn10 and KK57 insertion <400> 338 atggcagcag :
gacaagcgtt 60 aggagtgctg ctgaaactgt 120 aaagtattgc aagcaacagt 180 ggagagattc aaccagttag 240
tagaaagttt cttccactct ttgaccgagt attggttgaa aacc ggcattatgc ttccagaaaa atctcaagga agtcgcetgtt,
ggatcgggtt clﬁ%ﬂé’@gaﬁlﬁfgggtaa aaa c%tgaaagtt ggagataaag ttcttctccc agaatatgga '
PCT/AUZOOQZ@?@M&IJ% H38%9§edecaaag tagtictaga tgacaaggat tatttcctat ttagagatgg tgacattctt 300
ggaaagtacg tagactga gt epher I39n<2kd >.3d88 203> f2Mnred] 3xnAstifietal Segoencex220> <223>
Optimised cDBIA D¢ Ala-€5pnd@:KiSTd@Bly, Arg anid: stopstadonscarg optimisedyifrthe EDNA) <400> 339
atggcagcag gecaspthbiegeaagisédecactéiftgaretigtatiggtigaa 60 cgcagtgetg ctgaaactgt
aaccaaaggt Q@é%ﬁatggsgcgggma atctcaaggc 120 aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt
ctaaaggtaa gggiaagaaa;180a9cgagattc aaccagttag cgtgaaagtt ggcgataaag ttcttctcce agaatatggt 240

ggcaccaaag taégttetagaetgacaaggatﬂa&t@cofatmeg@éﬂgg’igacmﬁetp 300 ¢ycdagtacdg fagactaa 318 <210>
340 <211> 1863s

«<400> 331
Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe asp Arg val
i 5 i0 15
Leu Val Glu Arg Ser Ala Ala Glu Thr Vval Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Gln Gly Lys Lys Lys Val Leu Gin Ala Thr Val 35
4¢ 45
val Ala val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Iie Gln Pro
50 55 60
Val Ser Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly
65 70 75 BO
Thr Lys Val val! Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly
85 90 95
Asp Ile Leu Gly Lys Tyr Val Asp 100
<210> 332
<211> 318
<212> DNA
<213> Artificial Seguence
<220>
<223> Native Cpnl{ cDNA with an extra N-terminal Alanine codon (GCA)

and KK39 insertion
<400> 332
atggeagcag
60

gacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa

aggagtgctyg
120
aaaaagaaag
180
ggagagattc
240
ggcaccaaag
300
ggaaagtacg
318

<210>
<21i>
<212>
«213>
<220>
<223>
optimised i
<400> 333

333
318
DNA

ctgaaactgt
tattgcaagce
aaccagttag
tagttctaga

tagactga

n the cDNA}

aaccasagga
zacagtagtc
cgtgaaagtt

tgacaaggat

artificial Sequence

ggcattatge

gctgttggat

ttecagaaaa

cgggttctaa

ggagataaag ttcttoteec

tatttcctat

thagagatgg

atctcaagga

aggaaagggt

agaatatgga

tgacattctt

Optimised cDNA of Ala-Cpnl0-KK39 (Gly, Arg and stop codons

atggcagcag gocaagegtt togeaagttt cttccactcet ttgacegtgt attggttgaa

60

cgeagtgetyg ctgaaactgt aaccaaaggt ggcattatge ttccagaaaa atctcaaggc

120

aaaaagaaag tattgeaagce aacagtagic getgttgget cgggtictaa aggtaagggt

180

are



<212> PRT <213> Attificial Sequence <220> <223> Human Cpn10 with a Lysine (K) residue inserted
at position 76 (ie L2 connection loop). This construct contains an extra N-terminal AEAHiARIEESRI060444
(Ala-Cpn10-K76) <220> <221> MISC_FEATURE <222>(77)..(77) <223> where K is anyone of the
following amino acids: Lys, Arg or His <400> 340 Ala Ala Gly GIn Ala Phe Arg Lys Phe Leu Pro Leu
Phe Asp Arg Val 151015 Leu Val Glu Arg Ser Ald81d%Iu Thr Val Thr Lys Gly Gly lle Met 202530 Leu
Pro Glu Lys sé%@wmy Egsoval tay GIFFATRITYr YRogaradd 3540459781 BRASRIEY Ser Lys Gly Lys
Gly Gly Glu | In Pro Val Ser 505560 Val Lys.Val Gly Asp. L Tyr Lys Gly Gly
Thr 65 70 75551 5s VA et a&’é‘fﬁéﬁé‘fﬁ?ﬁf ér%réllgﬁigﬁe%%ﬁ %i%@f ga{;&ﬁ%% 85 90 95 lle Leu
Gly Lys Tyr \lalcAspdd PighiARI2009/000444 131/139 <400> 341 atggcagcag gacaagcgtt tagaaagttt
60 aggagtgctéilétgaaactgt aaccaaagga 120 aaagtattgc aagcaacagt agtcgcetgtt 180 attcaaccag
ttagcgtgaa ag%%ggga}ﬁm accaaagtag ttctagatga caaggattat 300 aagtacgtag actga 315 <210> 342
<211> 315 <2122 DNAs<213> Artificial Sequence <220> <223> Optimised cDNA of Ala-Cpn10-K76
optimised in e zDN#AY1<400> 342 atggcagcag gccaagcgtt tcgcaagttt 60 cgcagtgctg ctgaaactgt
aaccaaaggt 1920 Haadtdtidé dadchesmncagtcgcetgtt 180 attcaaccag ttagcgtgaa agttggcgat aaagttcttc
240 accaaag] Hictagatga canaatal toctaliic, 300 paglengias actaa 9. A0 4357

{ie yoof loop). This construct contains an extra N-terminal Alanine
residue. {Ala-Cpnlif-X57)
<220>
«221> MISC_FEATURE
«222> (58}..(58)}
. <223> where K is anyone of the following amino acids: Lys, Arg or

His

<400> 334

Ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Glan Gly Lys Val Leu Gln Ala Thx Val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Lys Gly Glu Ile Glin Pro val
50 55 60

Ser val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr

65 70 15 80

Lys val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp

85 S0 85

Ile Leu Gly Lys Tyr Val Asp 100

<210> 335

<211> 315

<212> DNA

<213> Artificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and K57 insertion

<400> 335

atggcagecay gacaagcgtt tagaaagittt ctteocactet ttgaccgagt attggttgaa
€0 .

aggagtgctg ctgaaactgt aaccaaagyga ggcattatgc ttccagaaaa atctcaagga
120

aaagtattge aagcaacagt agtegetgtt ggatcgggtt ctaaaggaaa gggtaaagga
180

gagattcaac cagttagegt gaaagttgga gataaagtic ttcteoccaga atatggagge
240

accaaagtag ttctagatga caaggattat ttcctattta gagatggtga cattcttgga
300

aagtacgtag actga

315

<210> 336

<21i> 315

<212> DNA

<213> Artificial Seguence
<220>



<211> 103 <212> PRT <213> Artificial Sequence <220> <223> Human Cpn10 with a Lysine (K)
residue inserted at position 85 (ie L3 connection loop). This construct contains an &iAANBSGA{KE44
Alanine residue. (Ala-Cpn10-K85) <220> <221> MISC_FEATURE <222>(86)..(86) <223> where K is
anyone of the following amino acids: Lys, Arg or His <400> 343 Ala Ala Gly GIn Ala Phe Arg Lys Phe
Leu Pro Leu Phe Asp Arg Val 151015 Leu Val &d/A§ Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met
202530 Leu FrHBIu0RyéSeetiePiEly 1fy$\PalPePGiR AIE Thr V& \PACARE 35 SV AFBly Ser Gly Ser
Lys Gly Lys &y &ty H‘ﬂet@-?n PI8 Val Ser 505560 Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr
Gly Gly Thr Lysf£5J45:80:Mal Ml kegAsp Asp-LyschysAspcbyeRhed et Bjge g Asp Gly Asp 85
90 95 PCT/AR2009/000444 132/139 lle Leu Gly Lys Tyr Val Asp100 <210> 344 <211> 315 <212>
DNA <213> AFfifieialcSe otieiiee <LFP022 93 Na i C oIl cHNR Wt 2urf EXtr@ 298 rminal Alanine
codon (GCA} Zhd K85 insertiqn <4002, 344. atggcagcag gacaeqsgliagaragil cligeactct tigaccgagt
attggttgaa 6Q gggagtgctg ctgaaactgt aaccaaagga ggcattatgc ttccagaaaa atctcaagga 120 aaagtattgc
aagcaacagt agtegctgtt ggatcgggit ctagaggaaacyggiggagsy t 80-atcazetag tgegtgaa agttggagat
aaagttcttc tcéédgaata t gaggcace 240 aaagtagtic tagatgacaa aaaggaftat ticctatita gagatggtga
 cattcttgga 30 gabtRcHag actE S5 SHES §g§ <§%>§§i%c<%tlgza>%l\ﬁk <135 Aftificial Sequence
<220> <223z Lptiraisad sBNA of Ala-Cpnl10-K85 (Gly, Arg and stop codons are optimised in the
cDNA) <40021345 atggcagcag gccaagcgtt tcgcaagttt cttccactct ttgaccgtgt attggttgaa 60 cgcagtgctg
ctgaaactgt agcz:cl:ggagj%t_/ggcattatgc ttccagaaaa atctcaaggc 120

<211> 104

«212> PRT .
<213> Artificial Sequence

<220>

<223> Human Cpnl0 with two Lysine (K) residues inserted at position
57 (ie roof loop). This construct contains an extra N-terminal
Alanine residue. {Ala-Cpnl0-KK57)

<220>

«221> MISC_FEATURE
<222> (58} ..({59)
<233> where K is anyone of the following amino acids:. Lys, Arg or

His

<400> 337

ala Ala Gly Gln aAla Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val

1 5 10 15

L.eu Val Giu Arg Ser Ala Ala Glu Thr vVal Thr Lys Gly Gly Ile Met

20 25 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gin Ala Thr Val Val Ala 35

40 45

Val Gly Ser Gly Ser Lys Gly Lys Gly Lys Lys Gly Glu Ile Gln Pro
5¢ 55 60

val Ser val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly

€5 70 75 80

Thr Lys Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly

85 90 95

Asp Tle Leu Gly Lys Tyr Val Asp 100

<210> 338

<211> 318

<212> DNA

<213> Artificial Seguence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine cedon (GCA)
and KK57 insertion

<400> 338

atggeageay gacaagogtt tagaaagttt cttccactct ttgaccgagt attggttgaa
60

'aggagtgctg ctgaaactgt aaccaaagga ggcattatgce ttccagaaaa atctcaagga
120

aaagtattge aagcaacagt agtcogetgtt ggatcegggtt ctaaaggaaa gggltaagaaa
180

ggagagattc aaccagttag cgtgaaagtt ggagataaag ttcttctccoc agaatatgga
240



aaagtattgc aagcaacagt agtcgctgtt ggctcgggtt ctaaaggtaa gggtggcgag 180 attcaaccag ttagcgtgaa
agttggcgat aaagttcttc tcccagaata tggtggcacc 240 aaagtagttc tagatgacaa aaaggatta;%&gz}gﬁﬁﬁog 000444
gtgatggtga cattcttggc 300 aagtacgtag actaa 315 <210> 346 <211> 104 <212> PRT <213>’Artificia
Sequence <220> <223> Human Cpn10 with two Lysine (K) residues inserted at position 85 (ie L3
connection loop). This construct contains an extragisgerminal Alanine residue. (Ala-Cpnl10-KK85).
<220> <2215 MISC. EEATMRE 52427:361487) R23ewhareKaismanyvene eddhectallowing amino
acids: Lys, Aagor His <400> 346 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
151015 PCToaEE3R9/006444 9% u Val Glu Arg Se 20 Leu Pro Glu Lys Ser 40 Val Gly Ser Gly Ser 50
Val Lys Val GIy®Asp 65 Val Val Leu Asp Asp 85 Asp lle Leu Gly Lys 133/139 Ala Ala Glu Thr Val Thr
Lys Gly 2530.6ip.Gly4ys Val Leu Gin Ala Thr 45 Lys Gly Lys Gly Gly Glu lle Gin 5560 Lys Val Leu

Leu Pro Glu Ege Gly 7095 Lys Lys Lys Asp Tyr Phe Leu the 9095 Tyr Val Asp100 Gly lle Met Val Val
Ala35 Pro Vat8eér GRNEhr Lys 80

<213> rtificial Sequence

<220>

<223> Optimised cDNA of Ala-CpnlO-KK57 (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 339

atggragcay gecaagegtt tegeaagttt cttccactct ttgaccgtgt attggttgaa
60

cgeagtgetg ctgaaactgt aaccaaaggt ggeattatge ttocagaaaa atcteocaagge
120

aaagtattge aagcaacagt agtegetgtt ggcetogggtt ctaaaggtaa gggtaagaaa
180

ggegagattc aaccagttag cgtgaaagtt ggcgataaag ttcttectece agaatatggt
240

ggcaccaaag tagttctaga tgacaaggat tatttcctat ttegtgatgyg tgacattett
300

ggcaagtacg tagactaa

318

<210> 340

<211> 103

«212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnlif with a Lysine (X) residue inserted at positiog 76
(ie L2 connection loop). This construct contalns an extra N-terminal
Alanine residue. (Ala-Cpnl0-K76)

<220>

<221> MISC_FEATURE

<222> £77)..07T)

<223> where K is anyone of the following amino acids: Lys, Arg or

His

<400> 340

ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe AsSD Arg val

1 5 10 15

Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met

20 25 ‘ 30

Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val Ala 35

40 45

val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser
50 55 60

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Lys Gly Gly Thr

65 70 75 80

Lys Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp

85 90 a5

Ile Leu Gly Lys Tyr Val Asp 100

<210> 341

<211> 315

<212> DNA

<213> Artificial Seguence

<220>

<223> Native Cpnl0 ¢DNA with an extra N-terminal Alanine codon (GCA)
and K76 insertion



~- Arg Asp Gly <210> 347<2%1> 318 <212> DNA <213> Artificial Sequence <220> <223> Native
Cpn10 cDNA with an and KK85 insertion <400> 347 atggcagcag gacaagcgtt tagagagitt 63,280/
ctgaaactgt aaccaaagga 120 aaagtattgc aagcaacagt agtcgctgtt 180 attcaaccag ttagcgtgaa agttggagat
240 aaagtagttc tagatgacaa gaaaaaggat 300 ggaaagtacg tagactga 318 <210> 348 <211> 318 <212>
DNA <213> Atrtificial Sequence <220> <223> OIiniided optimised in the <400> 348 atggcagcag
gccaagcgtt tcgraagttt gitccactct 60 cgcagtgctg ctgaaactgt aaccaaaggt ggcattatgc 120 aaagtattgc
f[aag caacagt a%tm;tﬁgmgg@%@gggmw(ﬁaﬁmég HAGegRIRa dGHaedRtadatttd 240 aaagtagttc
agatgacaa gaaaaaggat tatttcctat 300 ggcaagtacg tagactaa 318 <210> <211> <212> <213> <220>
349 103 PRﬁﬁﬁﬁE?’a% t§ea%%aﬁ€‘é° tﬁgc% Aﬁaf(%ﬁ?%ﬁf%%%%?é%i%%f Ehzl]‘j?njcéﬁ%%%o with _a Lysine
(K) residue inserdedrabpositienradyiedhexC-temmymaskgbbis-constrgoteantairsgavextra N-terminal
Alanine residu&(Ala-Cpn10-K102) <220> <221> MISC_FEATURE <222>£103é..2103) <223> where K
is anyone of g f866Ag aftfid Fis 2HHB993de aaagtTette toccagaata Laaaugagec

accaaagtag ttctagatga caaggattat ttcctattta gagatggtga cattcttgga

| 300
| aagtacgtag actga
315
<2i0> 342
<211> 315
<212> DNA
<213> Artificial Seguence
<220

<223> Optimised cDNA of Ala-Cpnl0-K76 (Gly, Arg and stop codons are
optimlsed in the cDNA)

<400> 342

atggcagecag gocaageoghbt tegraagitf cttccactet ttgaccgtgt attggttgaa
&0

cgeagtgetg ctgaaactygt aaccaaagghb dggcattatge ttccagaaaa atctcaaggce
120

aaagtattge aagcaacagt agtogoetgtt ggetocgggit ctaaaggtaa gggbggcgay
180

attcaaccag ttagcgtgaa agttggcegat aaagttcttc tcccagaata taaaggtygygce
240

accaaagtag ttctagatga caaggattat ttcctatttoe gtgatggtga cattettgge
300

aagtacgtag actaa

315

<210> 343

<211> 103

<23iZ2> PRT

213> Artvificial Sequence

«220>

<223> Human Cpnl® with a Lysine {X) residue inserted at pesition 85
(ie 13 connectiocn loop). This construct contains an extra N-terminal
Alanine residue. {(Ala-Cpnl0-K85)
<220>
<221> MISC_FEATURE
<222> (86)..(88)
<223> where K is anvone of the following amino acids: Lys, Arg or
His
<400> 343
ala Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 15
Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 30
Leu Pro Glu Lys Ser Glnm Gly Lys Val Leu Gln Ala Thr val Val Ala 35
40 45
val Cly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro val Ser
50 55 : 60
val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80
Yal Val Leu Asp asp Lys Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp
85 90 95



Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu 1510 Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr
Lys 202530 Leu Pro Glu Lys Ser Gin Gly Lys Val Leu GIn Ala 4045 Val Gly Ser Glygeh b sehnboss
Gly Gly Glu lle Gin Pro Val Ser 505560 Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr
Lys 65707580 Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp lle 859095 Leu Gly Lys
Tyr Val Asp Lys100 <210> 350 <211> 315 <21P32/DBSA <213> Atrtificial Sequence <220> <223> Native
Cpnl0 cDNA withan@xirayN-tarmingl Alanine codars (GCA) and K102 insertion <400> 350
atggcagcag gacaagc%tt tagaaagttt cttccactct ttgaccgagt 60 aggagtgctg ctgaaactgt aaccaaagga

ggcattatgc ttéé%ﬁ@a@ §L20 aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa 180 attcaaccag
ttagcgtgaa agitggagal;aaagttcttc tcccagaata 240 aaagtagttc tagatgacaa ggattatttc ctatttagag
atggtgacat 3ePitacgtagacadatgas3hbex@l 0> 351 <211> 315 <212> DNA <213> Atrtificial Sequence

<220> <22352®§timiseql cDNA of Ala-Cpn10-K102 (Cﬁyﬁﬁtrg andatsj,_toAp}L crgdnongoaargnopéi(gmsed in the
cDNA) <400§f§ }&@%ﬁg@@ﬁé%cﬁ%ﬁwﬁ RoRAGHH BtiCcactet ftgaccqtat attggitgaa 60 cgcagtgcty
ctgaaactgt aagggaagg,ggcattatgc ttccagaaaa atctcaaggc 120 aaagtattgc aagcaacagt agtcgctgtt
ggctcgggtt ctasaggteadegtggegagtl 88satieaaccar ttagegtgad titggegat daagtietirtcccagaata

g ggg%ggqgggg%gggﬁgaﬁéggggaagggge ltc laqatgacaa qoatiattto glatticg g atgg gacat
0

aaagtattgec aagcaacagt agtcgeigbt ggatcgggtt ctaaaggaaa gggtggagadg
180

attoaaccag ttagcgtgaa agttggagat aaagttettc tcccagaata tggaggcacco
240
" aaagtagttc tagatgacaa aaaggattat ttectattta gagatggtga cattcttgga
300

aagtacgtag actga

315

<210> 345

<211> 315

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala-Cpnl0-K85 (Gly, Arg and stop codons are
optimised in the cDNA}

«<400> 345

atggecagcag gccaagogtt tcegcaagttt cttecactet ttgaccgtgt attggttgaa
60

cgeragtgetg ctgaaactgt aaccaaaggt ggcattatge ttocagaaaa atctcaaggce
120

aaagtattge aagcaacagt agtcogetgtt ggctcggygtt ctaaaggtaa gggtggegay
180 :

attecaaccag ttagegtgaa agttggegal aaagticttc tcccagaata tggtggeacc
240

aaagtagttc tagatgacaa aaaggattat Ctcctattite gtgatggtga cattcttgygc
300

aagtacgtag actaa

315

210> 346

<21l> 104

<212> PRT

<213> Artificial Sequence

<220>

<223> Human Cpnl0 with two Lygine (K) residues inserted at position
8% (ie L3 connection loop). This construct contains an extra N-
terminal Alanine residue. (Ala~-Cpnil0-KKB85)

<220>

«221> MISC_FEATURE

<222> (86}..(87}

<223» where K is anyone of the following amino acids: Lys, Arg or
His

<400> 346

ala ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp ?gg Val

1 5 10



—315<210>-352 <211>-104-<212>PRT <213> Artificial Sequence <220> <223> Human Cpn10 with
two Lysine (K) residues inserted at position 102 (ie the C-teLminus). This construci,@?ﬁﬁ%@o%?g&
N-terminal Alanine residue. (Ala-Cpnl10-KK102) <220> <221> MISC_FEATURE <222>(103)..(104)
<223> where K is anyone of the following amino acids: Lys, Arg or His <400> 352 Ala Ala Gly GIn Ala
Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Vali33/06%5 Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr
Lys Gly Gly HedViei 202630 ete Prar&lu iy s Serfainvalyibys Mal Geu Gle AleeTietVal Val Ala 35 4045

Val Gly Ser &y Ser Lés Gly Lys GRPGly Glu lle Gin Pro Y&l Ser 505560 1\/a\gj Iiys Val GI%/ Asp Lys Val
Leu Leu Pro'Ghi Tt &Y ¥ T L §“6 B0 75 gy divaf L2 d s Rsp T s ASpTr PR Leu Phe Arg

Asp Gly Aspila 80 P0:95 bey &y kys iR Val AR ve 4 ¥8100:1e280r 388 ¥211%318 <212> DNA
-<213> Artificial Seguence <220> <2233MNative Cpn10 cDNA&#&ith an extra N-terminal Alanine codon

(GCA) and 1%3@1@2& N&ertiory XUB0>¥353 ad{dg%a@éﬁg?g’ac‘é%igd”gﬁ tﬁé&ﬁg‘ttfréﬁcgg%tct ttgaccgagt

atiggtigaa 60 309a9tqety gtaagacidf aaceaaaqoa garattdie Hioraganaa atgigaagga 120 aaagtatige
aagcaacagt ggtcgctgtt ggatcgggFt efpaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa agttggagat
aaagttcttc tcesagantaitggaggcace 240 gaagtagtic tagalidacaa ggattatttc ctatttagag atggtgacat
tcttggaaag 300 tacgtagaca agaaatga 318 <210> 354 <211> 318 <212> DNA <213> Artificial
Sequence <Zé§ i<2 Optimised cDNA of Ala-Cpn10-KK102 (Gly, Arg and stop codons are
optimised in the . GDNA), PCT/A1J2009/000444

«213> Artificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)
and K¥XBS5 insertion

<400> 347

atggcagcag gacaagogtt tagaaagttt cttecactet ttgaccgagt attggttgaa
&0

aggagtgctyg ctgaaactgt aaccaaagga ggcatlatge ttcocagaaaa atctcaagga
120

amagtattgc aagcaacagt agtogetgtt ggatcgggtt ctaaaggaaa gggtggagayg
180

attcaaccag ttagegtgaa agttggagat aaagttettc tcoccagaata tggaggeacc
240

aaagtagttc tagatgacaa gaaaaaggat tatttcctat ttagagatgg tgacattctt
300

ggaaagtacy tagactga

318

<210> 348

<211> 318

<212> DNA

<213> Artificial Sequence

«<220>

<223> Optimised cDNA of Ala-Cpnl0-KK85 (Gly, Arg and stop codons are
optimised in the cDNA)

<400> 348 ‘

atggcagcag gccaagcygtt tegeaagttt cttccacter ttgacegtgt attggtigaa
60 .
¢gcagtgctg ctgaaactgt aaccaaaggt ggeattatge ttccagaaaa atctcaaggce
120

aaagtattgc aagcaacagt agtcgetgtt ggctcgggtt ctaaaggtaa gggtggcgag
180

attcaaccag ttagoegtgaa agttggegat aaagttctte toccagaata tggtggcacce
240

aaagtagbtec tagatgacaa gaaaaaggat tatttcctat ttegtgatgg tgacattctt
300 :
ggcaagtacg tagactaa

318

<210> 349

<211> 103

<212> PRT

<213> Artificial Sequence
<220>



136/139 <400> 354 atggcagcag 60 cgcagfgcty 120 aaagtattgc 180 attcaaccag 240 aaagtagttc 300
tacgtagaca 318 gccaagcgtt ctgaaactgt aagcaacagt ttagcgtgaa tagatgacaa agaaat&& Teyraaomoc0444
aaccaaaggt agtcgctgtt agttggcgat ggattatttc cttccactct ttgaccgtgt attggttgaa ggcattatgc ttccagaaaa

atctcaaggc ggctcgggtt ctaaaggtaa gggtggcgag :ilg ggttc tcccagaata tggtggeacc ctatttcgtg atggtgacat
tcttggcaag <2219§ 355 <211> 2&5 .<2n12a> PRT < ig> Artlfg;ial Sequence <220> <223>,Seven Cpnl0
' Al i E}{:{% t

~ cDNA subunfisoinedioudha Clvciné {GhsBarsr. T dstopia texira.terminal alanine
(A) however this.extya-adanine has begnremaoved from the remaining six Cpnl0 genes. There is an
extra isoleucw##?q#) residue on the final <400> 355 Ala Ala Gly Gin Ala Phe Arg Lys Phe Leu Pro Leu

Phe Asp Argﬂgégisféggféﬁg%felu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met 202530 Leu
T

Pro Glu Lys $&53Gin GV LY Yal LenGin, AlarEhe Vialoyal Ala354045aVal Gly, SerGly Ser Lys Gly Lys
Gly Gly Glu Hg £&in Pro Val Ser 505560 Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr

Lys 65 70 75<800val 348 Leu Asp Asp Lys Asp Tgr Phe Leu Phe Arg Asp Gly Ai%]lle 8590 95 Leu Gly

Lys Tyr Val A3 Bh? AARGR G AIRBhe  Arg sy @n%}ueﬁ TobTosT Lo P £l fe Asp Arg Val Leu

Val Glu Arg $ey; Al Al Gl T ey al 1151203 25-Thr Jyis &ly Gl lla Met L.eti Pradslu Lys Ser Gin Gly
Lys Val Leu 230135140 Gin Ala Thrsval Val Ala Val Gly Ser Gly Ser Lys Gly Lys Gly Gly 145 150 155

160 Glu lle GlawPPao/ &R SV afty $ialdtly Tasp T3/s Yt 1588 1%éa Prs 165 173 73 GIW Tyr Gly Gly Thr
Lys Val val L R ASD Lys Asp P 1. 18018519 Ar, . Gly Aspdle Lela Gly Lys Tyr
ﬂ{%wgl@éygg;% sy 180193390, BN Ay sp, Ol o

Val Asp Gly Kfa I e Arg Lys Phe Legdro Leu Phe Asp Arg Val Leu Val Glu
Arg 2102152261 SarsAla AlarGlasphrxavibrigs Gy Giy i Merteti ProiGlaHryE225 230 235 240 Ser
Gin Gly Lys Val Leu Gin Ala Thr Val%val Ala Val Gly Ser Gly 245 250 255 Ser L§S Gly Lys Gly Gly Glu
lle Gin Pro V3 5&PVat 1< fParEty 20285278 Ash LyaVal ListPLeT Pro"GIi Ty Gly Gly Thr Lys Val
Val Leu Asp 245 280385 Ask L Ask Ty=Phe LeuRPhe Arg Asp Gly Asp lle Leu Gly Lys Tyr
PCT/AU2009/000444

<210> 350

<211> 315

<212> DNA

<213> Artificial Sequence

<220>

<223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA)

and K102 insertion

<400> 350

atggcagcag gacaagcgit tagaaagttt cttccactet ttgacegagt attggttgaa

6G

aggagtgctyg ctgaaactgt aaccaaagga ggcattatbge ttccagaaaa atctcaagga

120

aaagtattgc aagcaacagt agtcgctgtt ggategggtt ctaaaggasa gggtogagag

180

attcaaccag ttagcgbgaa agttggagat aaagttettc tcccagaata tggaggeacce

240

aaagtagttc tagatgacaa ggattattec ctatttagag atggtgacat tcttggaaag

300

tacgtagaca aatga

315

<210> 351

<211> 315

<212> DNA

<213> Artificial Sequence

<220>

<223> Optimised cDNA of Ala-Cpnl0-K102 (Gly, Arg and stop codons are
optimised in the cDNA) :

<400> 351

atggcageag gecaagegtt tcgcaagttt cticcactet ttgacegtgt attggttgaa
60 ‘

cgcagtgetyg ctgaaactgt aaccaaaggt ggcattatgce ttccagaaaa atctcaaggce
120 .

asagtattge aagcaacagt agtcgetgtt ggetogggtt ctaaaggtaa gogtggcgag
180

attcaaccag ttagcgtgaa agtibggegat aaagtbtcttc teccagaata tggtgygcacc
240



—187/139296295300 ValAsp Gly Ala Gly Gin Ala Phe Arg Lys Phe LeuPro Leu Phe Asp 305 310 315
320 Arg Val Leu Val Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly 325 330 335g}efMati®ioBiedaly
Lys Set Gin Gly Lys Val Leu Gin Ala Thr Val 340345350 Val Ala Val Gly Set Gly Ser Lys Gly Lys Gly
Gly Glu lle Gin Pro 355 360365 Val Set Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly
370375380 Thr Lys Val Val Leu Asp Asp Lys A33¥V3%Phe Leu Phe Arg Asp Gly 385 390 395 400 Asp
lle Leu Gly LyszbaYal AspdatyflaaCGlyBintladPhenArgdoys 40520 45 Rivedsea=Rro Leu.Phe Asp
Arg Val Leu V8PGIlu Arg Set Ala Ala Glu 420425430 Thr Val Thr Lys Gly Sly lle Met Leu Pro Glu Lys
Set Gin Gly @ii%%gi%ﬂ‘éa\?al Leu Gin Ala Thr Val Val Ala Val Gly Set Gly Ser Lys Gly Lys
450455460 Gly Gly Glu lle Gin Pro Val Ser Val Lys Val Gly Asp Lys Val Leu 465 470 475 480 Leu Pro
Glu Tyr Gly Glsaohr Bgs Val Val Leu Asp Asp Lys Asp-Tyr 485 490 495 Phe Leu Phe Arg Asp Gly Asp
lle Leu Gly Lyg™yr VElAsp Gly Ala 500505510 Gly Gin Ala Phe Pig Lys Phe Leu Pro Leu Phe Asp
Arg Val Leu \Zé& 15 552"@1 23 Glu Arg Ser Ala Ala Glu Thr Val Thr Lys Gly Gly lle Met Leu Pro
530535540 Glghlgys Set Gin Gly Lys Val Leu GIn Ala Thr Val Val Ala Val Gly 545 550 555 560 Set Gly
Set Lys Gly Ly=6ly GlyGlriielGiniRro Mal SetMal Lyt 565157905 2185¢at Slyaaspokysival Leu Leu Pro
Glu Tyr Gly GIy2THi ¢y A-\rars80535598 Eefleg%\%ﬁofw%fp EYRCASH T Iﬁﬁérfeﬁ“gﬁ@“ﬂ}@lAsp Gly Asp
lle Leu Gly 59530080558 Fyr arASE"Gly"Ala’Gly Gin Ala Phe Pig Lys Phe Leu Pro Leu 610615620
Phe Asp Arg Valibeuwat GlnArgeSer Ala Ala Glu Thr Val Thr Lys 625 630 635 640 Gly Gly lle Met
Leu Pro Glu kygSet GimsGly Lyg Val Leu Gin Ala 645 650 655 Thr Val Val Ala Val Gly Set Gly Set Lys
Gly Lys Gly GRR&tu NeBB06656 7GRS AP SV VaISIPASH Eye¥alt*@uTeu Pro Glu Tyr
675 680685 (ébg Gly Thy Lys Val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg 690695700 Asp Gly
Asp lle Leu Glyd ys Iy Vab Aspile #5619 715:<20> 8bb<2 1k 2hb1s2182 DNA <213> Atrtificial
Sequence <220> <223> cDNADf Covalent Cpn10. Sé¥en Cpn10 cDNA subimnits joined through a
Glycine (G) s@?‘ee‘f.a#r%lfef*%ﬁfﬁ Has tﬁbaeﬁ%é [N ﬁ'éﬁ'/é@ﬁﬁﬁ@/@b’()ﬁl&’ 13811%5 teiminal alanine (A)
however this gxtra.alapine has beerTemeyed fiom thee@aining six.Cpal0sgeneas. These is an extra
isoleucine (1) £400> 356 atggcagcagsgacaagcgtt tagaaagttt cttccactct ttgaccgagt attggttgaa 60
aggagtgctg ctga‘laaé%tgtsaac@éaa‘gga@gfc%t;tat@@’ﬁ&?ag&éad:’étttgﬁéﬁé‘dﬁ Frg Val Ser

val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys

65 70 75 80
val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile
85 90 a5

Leu Gly Lys Tyr Val Asp Lys Lys 100

<210> 353

<21i> 318

<212> DNA

<213> Artificial Sequence

<220>

223> Native Cpnl0 cDNA with an extra N-terminal Alanine codon (GCA})
and KK102 insertion

<400> 353

atggeageag gacaagcegtt tagaaagttt cttccactct ttgacogagt attggttgaa
60

aggagtgcty ctgazactgt aaccasagga ggcoattatge ttcocagaaaa atctcaagga
120

aaagtattgc aagcaacagt agtogcetgtt ggatcgggtt ctaaaggaaa gggtggagag
180

attcaaccag ttagcgigaa agttggagat aaagttctte tcocagaata tggaggeacco
240

asagtagttc tagatgacaa ggattatttc ctatttagag atggtgacat tcttggaaag
300

tacgtagaca agaaatga

318

«210> 354

<211> 318

<212> DNA

<213> Artificial Seguence

<220>

<223> Optimised cDNA of Ala~Cpnl0-KK102 (Gly, Arg and stop codons
are optimised in the cDNA)



aaagtattgc aagcaacagt agtcgctgtt ggatcgggtt ctaaaggaaa gggtggagag 180 attcaaccag ttagcgtgaa
agttggagat aaagttcttc tcccagaata tggaggcacc 240 aaagtagttc tagatgacaa ggattatttcPeiariad pago/000444
atggtgacat tcttggaaag 300 tacgtagatg gcgcaggaca agcgtttaga aagtttcttc cactctttga ccgagtattg 360
gttgaaagga gtgctgctga aactgtaacc aaaggaggca ttatqcttcc agaaaaatct 420 caaggaaaag tattgcaagc
aacagtagtc gctgttggat cgggttctaa aggaaagggt 4 B agattc aaccagttag cgtgaaagtt ggagataaag
ttcttcteee aga‘ét&?%ga% 0 ggcaccaaag tagttetaga tgacaaggat tatttectat-ttagagatog ¢ acattctt 600
qganagtaco BRGHHS A0AEA5HRs HAGAR T tEHEEaY Citg R s E8b GTotg Shaggagtae
tgctgaaact gtaaccalrgPdaggeaitalygclecagand Qaanlicieaagrgasangiait geaageaaea gtagtcgctg
ttggatcggg ttétetaagga 780 aagggtggag agattcaacc agttagcgtg aaagttggag ataaagttct tctcccagaa 840

tatggaggca W&é@%@%@éa@%@&ﬁ%&&ﬁ%%@ﬁbﬁ?@%‘baatt%?ﬁﬁﬁgﬁgéﬁtacgtaga

tggcgcagga caagegiiia gaaggtichiccaglicitl, 260 0accoagial loptigagagddagigeiget.gaaactgtaa
ccaaaggagg gadtatgctt 1020 ccagaaaaat ctcaaggaaa agtattgcaa gcaacagtag tcgctgttgg atcgggttct 1080

aaaggaaaggatggagagat teaateagt ayeyigaddy tigagbtabnglictete B0 vc@gaatatg gaggcaccaa

agtagttcta gat Bcgg attatttcct atttagagat 1200 ggtgacattc ttggaaagta cgtagatggc gcaggacaag

cgtttagaaa gti cc 8%?3%%5’300 gagtattggt tgaaaggagt gctgctgaaa ctgtaaccaa aggaggcatt 1320
atgcttccag aaaaatctca aggaaaagta ttgcaagcaa cagtagtcgc tgttggatcg 1380 ggttctaaag gaaagggtgg
agagattcaa cedgttagégtgaaagttgg agataaagtt 1440 cttctcccag aatatggagg caccaaagta gttctagatg
acaaggatta ttzgég@ttt gg@o agagatggtg acattcttgg aaagtacgta gatggcgcag gacaagcgtt tagaaagttt 1560

<213> Artificial Sequence
<220>
<223> Seven Cpni{ ¢DNA subunits joined through a Glycine {G} spacer.
The 1st Cpnl0 has the extra N-terminal alanine {A) however this
extra alanine has been removed from the remaining six Cpnl0 genes.
There is an extra isoleucine (I} residue on the final
<4£00> 355
Ala Ala Gly Gln Ala Phe Arg Lvs Phe Leu Pro Leu Phe Asp Arg Val
1 5 10 15
Leu Val Glu Arg Ser Ala ARla Glu Thr Val Thr Lys Gly Gly Ile Met
20 25 : 30
Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val vVal Ala 35
40 45
Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile 6ln Pro Val Ser
50 35 60
Val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys
65 70 75 80
Val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Tle
85 90 95
Leu Gly Lys Tvyr Val Asp Gly Ala Gly Gin Ala Phe Arg Lys Phe Leu
100 . 105 110
Pro Leu Phe Asp Arg Val Leu Val Glu Arg Ser Ala aAla Glu Thr val 115
120 125
Thr Lys Gly Gly Ile Met Leu Pro Glu Lys Ser Gln Gly Lys Val Leu
130 135 140
Gln Ala Thr val Val Ala Val Gly Ser Gly Ser Lys Gly Lys Gly Gly
145 150 155 160
Glu Ile Gin Pro Val Ser Val Lys Val Gly Asp Lys Val Leu Leu Pro
165 170 175
Glu Tyvr Gly Gly Thr Lys Val Val Leu Asp Asp Lys Asp Tyr Phe Leu
180 185 190
Phe Arg Asp Gly Asp Ile Leu Gly Lys Tyr Val Asp Gly Ala Gly Gln 195
200 205
Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val Leu Val Glu Arg
210 215 220
Ser Ala Ala Glu Thr Val Thr Lys Gly Gly Ile Met Leu Pro Glu Lys
225 230 23% 240
Ser Gln Gly Lys Val Leu Gln Ala Thr val Vel Ala Val Gly Ser Gly
245 250 255
Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser Val Lys Val Gly
260 265 270
Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly Thr Lys Val val Leu asp 275
280 285 )
Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly Asp Ile Leu Gly Lys Tyr



cttccactct ttgaccgagt attggttgaa aggagtgctg ctgaaactgt aaccaaagga 1620 ggcattatgce ttccagaaaa

atctcaagga aaagtattgc aagcaacagt agtcgctgtt 1680 ggatcgggtt ctaaaggaaa gggtgopgagraitraeroemi44
ttagcgtgaa agttggagat 1740 PCT/AU2009/000444 aaagt tCt tc 1800 c ta t t tagag 1860 aagtt t ct tc

1920 aaaggaggCa 1980 gctgt tggat 2040 ggagat aaag 2100 tattt cc tat 2151 tcccagaata atggtgacat
Cact ct t tga t tatgct tcc cgggt t ctaa t tett ct ¢ cd3TAg¥ya tgg 1 tggaggcacc tcttggaaag cCgagtat tg

.agaaaaat ct aggaa8gggt a atatg ggaaatt ctt 39/139 aa#iftagt tc tac agatg gt tgaaagga
Caaggaaaa%’@?éj&gﬁﬂc &é¥a %9 336 ey ¥ig @a&&ﬁ é%@c%@g bRtgctga tat tgcaagC

aaccagttag tagit %tﬁ%&agéltaéﬂamgg@giaaagcﬁgccihtaﬂ@ mt@ma@c;@@@g@gtc cgtgaaagtt
tgacaaggat 325 330 335
Ile Met Leu Pro Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr Val
340 ' 345 350
val ala Val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gin Pro 355
360 365
val Ser val Lys Val Gly Asp Lys Val Leu Leu Pro Glu Tyr Gly Gly
370 375 380
Thr Lys Val val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg Asp Gly
38s 390 385 400
asp Ile Leu Gly Lys Tyr Val Asp Gly Ala Gly Gln Ala Phe Arg Lys
405 410 415
Phe Leu Pro Leu Phe Asp Arg Val Leu Val Glu Axg Ser Ala Ala Glu
420 425 430
Thr Val Thr Lys Gly Gly Ile Met Leu Pro Glu Lys Ser Gln Gly Lys 435
449 445
val Leu Gln Ala Thr Val val Ala val Gly Ser Gly Ser Lys Gly Lys
450 455 460
Gly Gly Glu TIle Gla Pro Val Ser Val Lys Val Gly Asp Lys Val Leu
465 470 475 480
Leu Pro Glu Tyr Gly Gly Thr Lys Val Val Leu Asp Asp Lys Asp Tyr
485 490 495
Phe Leu Phe Arg Asp Gly Asp Yle Leu Gly Lys Tyr Val Asp Gly Ala
500 505 510
Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu Phe Asp Arg Val Leu Val 515
520 525
G¢lu Arg Ser Ala Ala Glu Thr Yal Thr Lys Gly Gly Ile Met Leu Pro
53¢ 535 540
Glu Lys Ser Gln Gly Lys Val Leu Gln Ala Thr val val RAla Val Gly
545 550 555 560
Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile Gln Pro Val Ser Val Lys
565 570 575
val Gly Asp Lys val Leu Leu Pro Glu Tyr Gly Gly Thr Lys val val
580 ‘ 585 530
Leu Asp Asp Lys Asp Tyr FPhe Leu Phe Arg Asp Gly Asp Ile Leu Gly 595
600 605
Lys Tyr Val Asp Gly Ala Gly Gln Ala Phe Arg Lys Phe Leu Pro Leu
610 615 620 )
Phe Asp Arg Val Leu Val Glu Arg Ser Ala ala Glu Thr val Thr Lys
625 630 635 640
Gly Gly Ile Met Leu Pro Glu Lys Ser Gln Gly Lys val Leu Gln Ala
645 650 655
Thr Vval Val Ala val Gly Ser Gly Ser Lys Gly Lys Gly Gly Glu Ile
660 665 670
Gln Pro Val Ser Val Lys vVal Gly Asp Lys ‘Val Leu Leu Pro Glu Tyx 675
680 685
Gly Gly Thr Lys Val Val Leu Asp Asp Lys Asp Tyr Phe Leu Phe Arg
690 695 700
Asp Gly Asp Ile Leu Gly Lys Tyr Val Asp Ile
705 710 TLS

<210> 356

<2il> 2151

<212> DNA

<213> Artificial Seguence

<220>

<223> CcDNA of Covalent Cpnl0D. Seven Cpnld cDNA subunits joined
through a Glycine (G) spacer. The lst Cpnld has the extra N-



from the
<400> 356
atggcagcayg
60
aggagtgctg
120
aaagtattge
ig0
attcaaccag
240
aaagtagttc
300
rtacgtagatg
360
gttgaaagga
420
caaggaaaag
480
ggagagattc
540
ggcaccaaag
600
ggaaagtacy
660
gtattggttyg
720
aaatctcaag
780
aagggtggag
840
tatggaggca
900
attcttggaa
960
gacegagtat
16290
ccagaaaaat
10890
aaaggaaadqg
1140
ccagaatatyg
1200
ggtgacattc
1260
ctectttgacc
1320
atgettcecag
1380
ggttctaaag
1440
cttetcceag
1500
agagatggtg
1560
cttcgactet
1620
ggcattatgc
1680
ggatcgggtt
1740

gacaagcegtt
ctgaaactgt
aagcaacagt
tftagcgtgaa
tagatgacaa
gecgeaggaca
gtgotgetga
tattgcaage
aaccégttag
tagttctaga
tagatggcgc
aaaggagtge
gaaaagtatt
agattcaacc
ccaaagtagt
agtacgtaga
tggttgaaag
ctcaaggaaa
gtggagagat
gaggcaccaa
ttggaaagta
gagtattggt
aaaaatctca
gaaagggtgyg
aatatggagg
acattctiEgg
ttgaccgagt
ttccagaaaa

ctaaaggaaa

138/139

terminal alanine {A} however this extra alanine has been removed
remaining six CpnlQ genes. There is an exitra isoleucine

tagaaagttt cttccactct ttgaccgagt

aaccaaagga
agtcgetgtt
agttggagat
ggattatttc
agogtttaga
aactgtaacc
aacagtagte
cgtgaaagtt
tgacaaggat
aggacaagcy
tgctgaaact
geaageaaca
agttagcgtyg
tctagatgac
tggogcagga
gagtgectget
agtattgcaa
tcaaccagtt
agtagttcta
cgtagatgge
tgaaaggagt
aggaaaagta
agagattcaa
caccaaagta
aaagtacgta
at.tggttgaa
atctcaagga

gggtggagag

ggcattatge
ggatcgggtt
aaagttcttc
ctatttagag
aagtttcttce
aaaggaggca
gotgttggat
ggagataaay
tatttcetat
tttagaaagt
gtaaccaaag
gtagtcgotyg
aaagttggag
aaggattaty
caagcgttta
gaaactgtaa
gcaacagtag
agcgtgaaag
gatgacaagg
gcaggacaaq
gcigetgaaa

ttgcaagcaa

‘ccagttageg

grtectagatg
gatggogceag
aggagtgctyg
aaagtattgc

attcaaccag

ttocagaaaa
ctaaaggaaa
tocccagaata
atggtgacat
cactctitga
ttatgcttcc
cgggttctaa
ttettetoce
ttagagatbgg
ttcttecact
gaggecattat
ttggatcggy
ataaagttct
tcetattiag
gaaagtttot
ccaaaggagg
tcegetgtbtgg
tfggagataa
attatttect
cgtttagaaa
ctgtaaccaa
cagtagtogc
tgaaagttgg
acaaggatta
gacaagegtt
ctgaaactgt
aagcaacagt

ttagcgtgaa

PCT/AU2009/000444

attggttgaa
atctcaagga
gggtggagag
tggaggcace
tettggaaag
ccgagtattg
agaaaaatct
aggaaagggt
agaatatgga
tgacattctt
ctttgaccga
gctteccagaa
ttctasagga
fLctoecagaa
agatggtgac
tegactettt
cattatgett
atcgggttct
agttecttcte
atttagagat
gtittctteca
aggaggcatt
tgttggatcg
agataaagtt
tttectattt
tagaaagttt
aacgcaaagga
agtcgetgtt

agttggagat

(1)



_ aaagttettce
1800
ctatttagag
1860
gagtttctte
1920
asaggaggcea
1980
gctgttggat
2040
ggagataaag
2100
tatttcotat
2151

tecoccagaata
atggtgacat
cactettbtga
ttatgcttcc
cgggttctaa
Ltectteteco

ttagagatgg

139/139

tggaggracc
tcttggaaag
cecgagtattg
agaaaaatct
aggaaagggt
agaatatgga

tgacattett

aaagtagttc
tacgtagatyg
gtigaaagga
caaggaaaag
ggagagattc
ggcaccaaag

ggaaagtacyg

tagatgacaa
gcgcaggaca
gtgctgctga
tattgcaagc
aaccagttag
tagttctaga

tagatatcta

PCT/AU2009/000444

ggattattoc
agcgtttaga
aactgtaacc
aacagtagtc
cgtgaaagtt
tgacaaggat

g



