1 Peptides for treatnent and di agnosis of autoi nmune di sease The invention
provi des peptides derived fromantibodies with reactivity against a GP

| i nkage epitope and functionally-equival ent |igands. These peptides can be
used in the therapy and di agnosis of a variety of diseases, all of which
are considered to be caused by 5 the inappropriate presence in the body of
aut oanti bodi es which are reactive with IGPl |inkage epitopes. The invention
al so descri bes a nmechani sm of action of these autoanti bodies which

conprom ses the organi. SQ causi ng.di.sease. .and. descri.bes a met hod of
prevention of di seggeé’ g‘%&’ﬁg‘teégflf'&r?%gfqil%l(??ﬁ35?‘%%?‘?’38‘&9!”353 All
publicatiaps,. patents and patent applicatio ited herein are inc or at ed
in full bﬁﬂfomgsm@fleme@?e%ﬁm‘é%éﬂ%’%{io@%@nﬁﬁ?ﬂﬁ% Y’g]ﬁ_f VI PR h UPO) at es
to a new Clﬁﬂgﬁgé"éﬁ)i&%gaefnﬁ' RbcidigIFaHRI 1RAR] TR HiEMAShe a0 Rl AeT

di seases currently not considered autoi mune. This concept was orlglnally
descri bed therapyawst diagriosisaff ayatiemiof disgdsess all iodwhiab gy ossidsred\ip be sauspé by

i ncidenge of .naturally- 15 occurrin | jes-wih Peci.fil

react i vi%t yt%&é‘gdf BRET REVEE i“bﬁ%e {é%(ﬁo‘?turﬁ&rﬁg%tu ?@géagg%c\ﬂ érﬁcr acglg' gé)ll"g%gpés. The
concept i slidkapé epitepesdi BiRad@entibn i didoelesopibes ar mevhaistheof | autisn 06ff ghese Wit h

or without geneti¢ predisposition gr conditions related to Hﬂe agei ng
process, ] bodis Which mpEpTRISEY fieaigruimy O CABIEEisgRsAc A esgribes 2

ocess, bR st o LR CRE o) t

hi s a0t oa B R O s R PO B0 B ans b ch arc
ffected b : < St | bn . .

control | ech by BRCUTLERRE Sl Gaemr eI hdhs SBYE bk he IRt RE (Y B ©

r egul atldr yrefandreeul es recogni sed by the autoanti body and phospholi pi ds.
These autoanti bodi es have the potential to accel erate ageing and

age-r el at eBadlitpsmnad ®sthe piveniidne cancers, nedi ate the mani festati on of

di seases whether or not based on genetic 25 predisposition and interfere

wi th firstTid eetiohedlaRs &g aindstcondpe edgafitsy MeRBESE. of B@imintine Hi3edses, iagd an
under | yi ng ggthogenic probl em whi ch is the production of the aufoantibody
whi ch depetBerfhseaes cwarnily dohronsidsred giobnmpes, Thiscancert waperasiply sp@ibed

probl emat i it Joomn i ) . t _given
drug, t herlgl %é}g%fedn%nga%@ 3 @gﬁgf&ge\y@?? @gﬁss?ger({%ér%gu%? %Elld%@v\giﬁ%hﬁéempr esent
i n the ldbsexumingf autdeatibodies. wBb,a spredfe mattivitydwes liakel 80 varoovsi adoimchune be

causative of a nultityde of different djsorders mapifested through.the sane
mechant om Siesfer el s o TS EERRT oo e BLRTERONHY P nal
anti body Wigh) WigtQOWitb&E gendtic-phédRspySitian bt badliisms rél'_@tle@%”t}@sag\élngfbr&e%m l'ing
capacity, phospholipids including phosphatidyl inositol, second_nessengers
of i nsul i nPeaemp Franifest pylage @ggaa\@@amyethg emerasaee P maiispetiBeraptoantibpdy. it o,

GPl -1i nka rtabn:th i X t he. di .

condi 1 onauigs: mpporaH 8 8 chBRid BLRRE i f Hibharitl, Wi ERRGHLANH

probl erdét i systamd adeorgassi ghichi arardffectadi by bibodrpliwiosk fevelan dnsotim tletelst yotheFher e
thus remai,ns a great need. f novel. t.herapi.es to b eriyed that are
effective:WﬁH?ﬂ_I%?%v% Ogﬂ?%yﬁgépﬁﬁﬂPgéﬁghﬂi 6§§%E@@wgﬁﬁg@c %h&ﬂ#?ons.
Of cour S_e,regmawgewn@fecﬁwse MeshRiar bet ﬂieOfau%ﬁtﬁﬁﬂ?S afd pRpholipRdsdi TRdge sed
herein, it would be of great benefit 10 were it to be possible to derive a
si ngl e t hetuigaptiboies havalthe betertial de ppaplerato ageing and egerelitebdisenses, Pramote

appl i cant J&ﬁéer&omeﬁﬁ{ea%ét Sl G &i@éaQesp%ﬁfelht‘éﬁsoro 509%%490%6?%&@&5 med
pepti de-counteracting antibodies nay be used In e prevention, erapy and
di agnosiSs médispositide aud intetfare efithdirstdasatefonne agxinst irtfections adentsSThatds, that t he

i nvention Accordi to the invention,. there is provided a peptide derived
from an arl]tsiaBo”(?aer\?ﬁ’% P?%&%‘?%PIP eﬁ’g‘éﬁ"ﬁé s thespductipn lee%t$aﬂﬁé?£'owgﬁ£
functi onal depeibl valigdividhiloseebptidili;, GQHS P lont RRtmAE prefBhaRIcddaRbnk ke
Applicant's research is that many di seases becone manifest or are

aggr avat edliggpsashAngnaloge weoaldobe Hiat frtaay giventdseg tthavo dyay behone emmpisaide-has 20

reactivity i i i e,, but .S | tispac] flcqii sense
that 1t ool s of ik s 4 BEGreRL HIBEahsgile e Wk R Pobeciipnded &

ant i bodi0esconsidted Wb &8 caidakivés o Bahhititide GARBEIEM, difEEH hehifedtets throwgdhutie ng
phosphati dyl inositol, phosphatidyl serine and cardiolipin (diacyl

gl ycer ol ) ,SaE§dugsh@iBhol i pi d gl ycans, second nessengers of insulin action,
singl e and doubl e-stranded DNA and el enments of the GPlI-I|inkage. Elenents of
this 25 discovery were first reported in International patent application
W99/ 05175 (A. Matossian-Rogers), the entire content of which is

i ncorporated herein by reference. One of the disorders linked to the
presence of these autoanti bodies is diabetes. The current thinking
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3 increases in insulin output and dysregul ated gl ucagon secretion in

di abetics are al so not accommbdated by present theories. Applying the
concept on which the present invention is based to the specific case of

di abetes, infections result in nonoclonal or polyclonal T cel
proliferation and increasing T 5 cell nunbers which are then
honeostatically regulated. This involves the death of T cells releasing T
cell receptor (TCR) fragments which generate antibodies (anti-TCR VI3) by

which diff I

stinmulate t éeﬂ% eﬁfc Arrugona?lﬁg dyiﬁﬁ?{:ﬂr@éeﬁé 'PgLRhC@I g&ﬁntl gh%’%eg% Iggete?U%r@%egcl onal
anti - anti - FHERTE@Rt Vbodltrbsdmgtmﬁlebqlesbmm $ignatlintg cﬂfﬁ&t}\{ﬂ)}&@phdhpﬁiseﬁlchdingal so
to human p ncreatl c.acells in 10 in vitro studies see W)99/ 05175), .These

ant i - ant i - FRORPNAIGYafnosifRldprsendhimesiengss o6 deTiip exctipai Tiagle 3né <onblersireedsuch
as cardi ol hRiANn SRR ARy {;F g and phosphatidyl inositol. It is
concei vabl e that anti-anti anti bodi es recogni se GPl-1Iinked

nmol ecul r [ \
SOt o Sduitbn tibda %ﬁﬁ?% OB 8855 SAELntPich AR ARled e,
Phosphat i dmbstrmfsthesald1$m&sbemanﬁahﬂaﬁht[camﬁﬁarbm s ggficdnt @an;bqu mmbi&nytantlhe 15
bi ndi ng of a anti body to the I-I| tar Iec .

i hkagas. ieHaiis ot des e, 4 reah dco 147 B0VE DTS ot e, Qpted. (BA¢ are
phosphol | peskevetin thEBlevbiadediabfaHd R enMY Hthell SoldMbid] o IOk wisg) bY
phosphol i pases, have been shown to generate second nessengers in cul tured
pituitary ¢iibe d(ld@plﬁse(fﬁpf dipeages ¢ff the $ypsadispupsed hmnent/wwlgé:emfvgr@aﬁthewm es
bi ndi n o} I n S

negat | vi9 8 b BEiaiBlen fefife AR Sherly Bk Wolloohe BlreqotE B el these

t her eby i ndiseassi ng gl ucagon output. G ucagon participates in
nutrient-induced insulin secretion by stinmulating cAMP production in islet
p cells; iTsdbpplichiitOBHsChdveRsthblhed tiak fcbﬁéin (Rpldds| & aibodiek @shngd ipeptiéased
after addition of gl ugcagon or a cells d ucagﬁn has al so been shown to

enhance t h&PWatsTachpg pntibpdicsmay hesused i er@ﬁvmﬁon, Faveand diagnosispfe yisle

gl ucose) B Sasds 84 &3 of such antibodies on pancreatic islet
cells shou{%ﬁb)g ﬁeasovgl? produ c§| on of insulin. This has in fact been shown
to be the gass Adat, n_l‘g_ﬁsent ed in W99/05175 support this contention.
When human p cells isolated from cadaverl c donors were
exposed to an e se was
Found to bao3natydl T Akl Bt el s epBe duiied Horh du “BRREH, 381 T e
anti - ant i - reafRiviflylagaingtiatiGrii lﬁlkagecbpﬁéiﬁﬁ; breaaﬁmetlcalany»lemvalmt\lighmd) | eads to
dysregul ation of insulin secretion. Furthernore, in newy diagnosed

di abetic cihd afneg)t tigdt hes @hdrbQDEbR $hoVs Tﬁlﬂlcﬁﬁtﬁm@séafbhﬂb it franyraReskOhRbmant i -
4 TCR VI3 antl bodi es (see Table 2) ese_aut o-anti bodi es_are anal ogous to

ant i - ant i - memifagh or afp pEgawAtedkby ﬂiﬁég@r@mwfmwgﬁa‘%@nﬁh@%@w&lﬁw Ise for
t he-l a Od}%ln in
di abet :‘dé)solg%l%/ 8 se\éfgﬁﬁpglfrﬂg ?/% té‘ﬁ%a%ﬁt - co ﬁ{%fh?g% %?%)P%&F}djegt S.
Cert ai nl y exhitotsaedotivity lagainst re:pitcmcsu lire gnti- fCRu‘@@enmlmﬂldsymbheulﬁammtstgmlliﬁgt he

nonocl onal ant| I 3 I ot hj he.i sl ets of
Cot ol e neciPRge phaspleiidt. dnliing o RbPuA gl deBioln oS pEtiEL e ar e
ei ther dovgs@e lﬁt oPr g@lcérsgdxncs @hébi)ﬁ&lﬁﬂd Wilsichng, h@cadt ﬁe@seﬁ%ebp@f 8sulin

Pepti des Pepti ave now been devi sed that are based on the structure of

nonocl onal a@ﬁﬂi%‘ldﬁ@?@ leHitrended N & sad elepats 96 thepRIdinkpge. Flamennin ofdbigy
descri v h rabbi ts
and tobér%gs@P&)\@W %gggfgﬁtg%{’}gl o(}]hi%f E&%??B)Ogl g)m\/\todgﬁﬁragact e 911(5?}7% road
spect r um oMatvssimrRoges)athe Sutide cpetpiti of ediidhdy mcadpsmtdddereis bprafertmcepr ovi de
useful therapeutic effects in human patients. It is therefore proposed that
pol ycl onal Of¢ ofhedizbaleal lirked idibe bRSerge beihateita@tbdtids it BRbee dht icteentor

equi val ent 15 |igands, and the foe ptides and eqw val ent | igands thensel ves,

may be use@l%&qugwéi%w¢t@a| ofydiabedesi dpeamet yaake Any taedhanigife fink detween
qual i tati vgky ;o &&Hﬂ%ih%&éﬂ o‘f%h nﬂﬁhﬁec’f %ﬁ‘gﬁ oig&ﬁss Qs RficRYhR st%ﬁlsén? di es

or counteracting antl e agal ns ereln,
"pepti B9 Jeadd todhs earygencd of ma@y) lmrw:s amgalﬂ]msbmes)a&‘hel &ey Obmtlbﬁs of initial




each other by peptide bonds or nodified peptide bonds, i.e. peptide

i sosteres. This term 20 refers both to short chains (5-20 am no acids) and
to I onger chain oligopeptides (20-500 ami no acids). Preferably, the peptide
conprises at least 5, at |east 10, at |east 15, at |east 20, at |east 25,
at least 30, at least 35, at least 40 or at least 45 amno acids joined to
each other by peptide bonds or nodified peptide bonds. Preferably, a
peptide according to the i nvention conprises the anmino acid sequence of an
25 ant i bodyc\hdel ik BRGEA Bhipkt AUPEARuR1e @\?Iudalg&k@&@etﬂ)ﬂ' ih Qe BEdar8 N8Ot DT €
of the follow ng noieties: an anti - 1 3 anti body, a nolecule with
srgnallrngw@amﬁ@ﬂmﬁdbbﬁ@ﬁ@&ﬂﬁomﬁmrd (1 ncludi ng phosphatidyl inosito
phosphati dyl serine, cardiolipin (diacyl glycerol), or phOSphO|IpId

gl ycan), aApﬁgmgdhmewpgen wdfich theupriesent vieningn isnbased rgltlee pecific case of

doubl e- st The _ant i bod t
oo ool BBNES, MpT AN oMo br AT Sedt 3 bl GRS et bio p R BRI SR, O o
the thyrypighll igddess Which a@ tBet E@iﬂéosfaﬁémﬂlylragulaeco rn&ﬁdﬂmaaldes fhe Qeathrmrr dlact ,

salivary glands, ovary, striated nuscle and connective tissue given_ as

exanpl es fyelsasing roprllesereniarn GTxfél)rﬁra;enentrn@lnﬁlégﬁﬁerrt@aeﬂbq@eISy(an VBhEY the
5 anti bod t i
Chan t het r T ERpSHOT 804 Bd aAATE st hiMolich Ofon 1 ofCoiilad® b IS
exhi bi t ed. dd?elebmeﬁtb of dnliiamtisTERt WAL almrbbgaegremer mahddloriat yantisantit TCR A¥P

1.5-fold, f bly 5-fold, 10-fold,
Toof ol o SBEBdRLRe onberihBlans TCR HBindbtesd sk o FBEPBEroAt b eellsingg ||
be 5 ungier 5t0p8 shiics TOSEWRIORKI 1), Thest Bﬁu—@;ﬁﬁ mkavﬁaénhb&ﬁsaﬁalermgo%gdt% are

hi ghly specific, particular antibodies |y specific for nore than
one anti geagmwlroamrmhp@rs ﬁuchrﬁaxﬁerdbélem, plscé atndyk am;nemd phosphatidyliipesitohi s
phenonenon, including the term"cross-reactivity". The antigens to which
the anti bolys comsivable dledt sntraytiICRs VB Lmtibodids mc@gmsiel @PI- hnkedmyolhwles on o

structurall isiml.ar. These anti badies with reactiyv a Gl
 neage. antdllsBue Theit progmsag e atogngen o pebasgy LgowoL obe pPBs enefis it o
above are gxamml lﬁﬁca%éf lfb!és‘ﬁhatl&ﬂﬁl%ﬁtdl a¢ bl &éfnonst?at@&l@é bi%ﬂlfﬁ&tﬁ[%’r ﬁ';!:i!ﬂ the the
invention may thus be fragnent of an anti body propertles recited

above. Forbiasiagfean @UcGPIr ﬁlﬁljﬁéﬂtt@ ﬂmQPbbnl@érﬁaxg@tinro&@me h&RIdinkagtseare egi ons
f |
of SEPLOPT bRNEvE R A &% 1y Ak aftRhsE0Y, PRI HRREpRIRELETP!

const r uct i which e rapidly qur;olfsedi@mio@}ﬁhpaswlﬂavd Gbeerrelidvartd Berichse dédond
(Mol ecul ar 1 mmunol ogy, . Hanes and Y D.M eds | RL Press, New
York, 1996MeIFREers dhjcultieh rraruergv lagjojrophs s PSS WBRSEDIeD (0 PEaERehe™

Sci ence Lt ghtibodiBOBhding b ¢fralimeel fh@lebﬁ@éjbﬁﬁ cEHQWoW&' cfi&luﬁtQhQ%BMa‘f né%bﬁ
fragnents are described in International patent application W99/05175. 20
I n some2lenfsedhanke by sinsulineom ghichgsai sesretion by hesencells, terely inerensingegluedgoneof

di scl osed | \41)99/ 05175 are specifically excluded fromthe scope of the
present i nVenti on. Particul arl y preferred vari abl e regions from which

pepti des ardi ng to. t e rnventl erive ose whos
seqyencesaéfga%?r“e eﬁe}r’erqlr‘trff %&%Dl Zse(cﬁg’ﬁ %Xhﬁkf @ ?‘Wr ght
chain). Thgrogeftien i rmcﬂr s iRQER pradicabl GofnEslirRe p/@au@ i$ spb@ERdnéeaeinurine
25 nmonocl onal cells which secrete 3(8“ body recgﬁnr sing the anti-TCR VI)

ant i bodi esafteriqddition of Ehesagem gr m&lgeqﬁbwe&%l #r Becanthewn; 9 enbenqerthRos: 1
and 3. heh I oh 4
the i nvéegntr o 1%&; lf’hfs gtel\ré?léléugpger%earsg %%\A% o8 %%eueg@glg%déggﬁ%%icggﬂﬁﬂher ein
as SEQ I D M@odlss orppancie4tic Bt c&B,Shrﬁmd beSthe oﬁ«ﬁ-pr&mcamdoﬁnsuliﬁhe genes encodi ng
t hese variable regions were also isolated from 30 nurine nonocl onal cells
whi ch secr Ehie hamihifin dyerr shoomgno be thg casetdand TR preseatad irbBH9405 1 Theupport this
correspondi uences are presente D NGs; 17 9, 33, 35, 49,
o GarCreontbutign \Get TR Buprehe St Sl oty BRE FRIAHS oy er
preferabl Yex%se@ tBrﬁGﬁB%IHnaPSntLQﬁ-JWReV[Y ahtirates, RGP E‘ec?étloﬁnw&”foh{?@%/ pwi th
the properties recited above. The hypervariable regions of an anti body are
t he r edilondystegalatedi comphted te comtend tcelds. Thug bindingfof tliraearamntrgE@RsV [ antitades For

this reason, h ervarreble_reqr ons %re al so S(% |1rres referred to as
conpl erment Qrhantreatic o cells in vitro leads to dysregulation of insulin secretion. Furthermore, in

newly diagnosed diabetic children, auto-antibodies were found to bind to monoclonal anti-




5 determ ning regions, or CDRs. Each of the heavy and |ight chains has
three CDRs, designated CDR-Hl, CDR-H2, CDR-H3, CDR-L1, CDR-L2 and CDR-L3
herein. Particularly preferred hypervariable regions from which peptides
according to the invention nay be derived are those whose sequences are
presented herein as  SEQ ID NGs: 6, 8, 10, 12, 14 and 16. 10 Certain peptides
conformng to the sequences of these hypervariable regions have been
constructed and tested for efficacy as antigens capable of binding to
anti-TCR agfl I88hodl2esE i ) ' [ 55i-Fegi t ed
" SEQ 1D ROk 40 AR BRE P ARl iR M BRMiORE N BRAR

accor di ng V@ antibodiese $best aitoveatibodies. mGt beeresypmeibker foe theHyqkeofiraspondivVanessegfi ons
from whi ch peptides according to the.invention.may 15 be derived are those
whose sequErEws 0, Pampel R BBicHeF LR L HeBeicRr5iKgE 153 10 Jyperglycamn A 35,
38, 40, 42coiffer-réfilatd deRRits, O&taitlP a rél0 for@iese RblechlRs issAggebfed b @he M8 th&0, 86,
88, 90, 92, 94 and 96. The invention also provides that such peptides may

be |inked thsgaeneeloneloantientir TRy Psangbodied do ot bind tTHke igletseofsestablishadl typedr s may

be honodi ners .or honop tiners, . or e 20 heterodinmers or

het er onul {Tﬁlr?'g?téc.s’ %ﬁﬁﬁwn%é,ynb%cau%ﬁhgéﬂgamﬁ]ﬁvﬁ?earﬁﬁt ere?‘f‘?”t‘fﬁ%‘ﬁ%}ﬁ% of glradYsi ng
si ngl e peptdtaiediwith th®@haé-bstibodiknce the binding efficacy may i ncrease due
to the greater availability of binding sites and/or the range of epitopes
di spl ayed. Pgﬁﬂepepti des may be linked directly, or may be |inked together
by |inker nolecul es such as amno acids (particularly glycine), peptides or
chem cal | ppki OhRs r i i i “Sodi
conpri si ngpﬁﬁjed @g}ﬁl%o acllpﬁﬁsdgglgée%%gtsgg tbéése gﬁ’? Ztgé ?I%ld&%%o?%d%%ﬂgﬁdl S%Ié%ﬁcidﬁ?SNO 10
or SEQ 1 Which@epriekamb thermtyspecifiipautsintifodshdesanbhadcabare. Susk geptivee hays besant ed

in SEQ NO S | D NGO 10 or .SEQ | D 16 and an additional ermnal
cystoime SRS SeaPaRa i et st el T @ PR R mibel el FRR,
human pati efatted (wigea Ex@mﬁﬁeanﬁa anturhakl §6r] Bhch Jeptides RoR! dlstebediBgho@insto

i ncl ude conbi pations of the peptides 30 7 am no acid_ sequences are recited

in SEQ | D ROy, usedilatharapentior sticcs dirpruananspatients. Nbsis gtheigépra ooromsises | thptnes: 8
and 16, SEP)I&’QOW%I‘IQH&B&OH%@ . %gg‘ocﬁng gk@rﬁ%:%ﬁing‘p {fed p]egﬁdespﬁpte%ﬁgﬁent

according to"the above-descri aspects e I nvent1dn nmay contaln am no
5 aci dslit ligmndshand t the geptijesn @nd nepilattnanligends dhasselvesdinfdye dbe eirsede bothy

natural prgcesses,..such.as . t-trans] atianal processi.ng or chem cal
o 11 cat i ORPERAIY Jed HankiEl FRRS oA Rt ant Aty e’ Fown
nodi fi cati pRsensbbEihe lﬁﬁﬁbal_ﬁibﬁﬂﬁ@@bb’qohﬁteﬁbthﬁ%ﬂﬁibbdleﬁﬁhd@@aﬁsﬂ@&npf the present
invention are glycosylation, |ipid attachnent, sul phation,

gamma- car bax\kat hisin, the &edngt%ﬁtr&e iiuds ByPRofetyA6dibrisRi AHRS acidy fHimedoat i on
and ADP- 10 ri bosyl ati on. ‘her potential nodifications include
acet yl at i ofachailardyi paptide hondaor erodifieshpaptise bendsabhmesntidoisosterasi s tespal ent

attach t i | : i

e eot fole™ 0 Polt B Borlehahy (8P AN hACRTEGer Bhafl JHEPGRILERON00, | o1
at t achment amfnopdeaisp ﬂmfeﬁdyllyi the iepiide, C(m{pﬁ)iﬁ@- ati lats)ﬂst gl,ga}t (léast 1@ rhqagtel 5, laﬁ Ielaaen
cystei ne residues cyclization, su i.de bo rmation, de tion,
Tyttt on' o7, di0et 26 p 40 a etk LR G PORE S bt fokes SRR MatacBh o
pyrogl ut anBhes by Supié ggﬂd@a,mgﬁﬁe@]pgﬂﬁqe bbsmati on, iodi nation, nethylation,
nyristoyl ation,” oxidation, proteolytic processing, phosphorylation,

prenyl ati opyefsraleM FeHhiti® RecoRBAERONE BiveRtibn donitRéSihe BihdRId 8d@ehRdftishi on of

am no acids to proteins such as arginylation, and ubiquitination.

Modi fi c i emibodnvibceaativity patiaste GH inksepepitiwe and one @ mepre BE theaiptlpwing
backbone, 't he. .am no i ide-chai ns_and .t he,anl ne.or 20 .carboxyl, f.er.m ni.
Papt i dos. alSTaT G Bt W GukeR i maltHt ororBTittorsifha Hielgl
expl i ci tlyghelgdhi fi Einb : Geri ioBipinl Qliach2., Gor 18,
20, 2. 2)4/,(1][16212(!Il .%gﬂ,h@%gl,@ ﬁ?z{ “3ﬁ°§§§*§§?’%ﬁ“ﬁi,°ﬁ‘2@%‘, @ias%?ﬁl)}?&%)} 54, 56,
58, 60, 62phapholid] glgen), zsecar] messengpoof ingilingotiog 2nd gingless, doghle-syrpnded2, 94
and 96 Twoppl YARPIHASS, ALY afB' Hol Telfivit) ABRhAIAE Br mdle bl SyfeS! Mefuling

30 human pancreatic o, cells, follicular cells of the thyroid, cells of the adrenal medulla,

stomach and intestinal tract, salivary glands, ovary, striated muscle and connective tissue

given as examples from a non-exhaustive list. The term "reactivity" means that the



25 used herein, if the sequence of one of the pol ypeptides has a high
enough degree of identity or simlarity to the sequence of the other

pol ypeptide. "ldentity" indicates that at any particular position in the
al i gned sequences, the amno acid residue is identical between the
sequences. "Simlarity" indicates that, at any particular position in the
al i gned sequences, the amno acid residue is of a simlar type between the
sequences. Degrees of identity and 30 simlarity can be readily cal cul at ed

( Conput at i@fB6ddidédHaee shiRtanthiBl @ter fEsilky fohtid recid antig¥isahsh Heirwefirifyt fyr Pr ess,
New Yor k, 1988; Bioconputing. Informatics and none Projects, Smth, D.W,

| Ge
ed., Acadéfies apfigens, toNwhickgiok speeligabindipg s cghibitern | Kreferabby thig sulestantiabe Dat a,
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Press, 198D:fohi)d 08efglderi®a0-fold) ¥8,080-Rid, mEd0,00Cfokis KI®%-fol orandreDelv ewidluke J. |
eds., M_St ogkton Press, w, York, 1991). 5 Typjcal.ly. greater. than.25%
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equi val ence. Preferably, functionally equival ent polypeptides of the first
aspect of hbepe upadviarthe ert thalgscribe dhig mbenasiengrginelidiag ithe tarint \erosserclvipépt i de

as recitedyin _any one of Q i i r ts eof ,
of ar oat or oA 2GR Bk At BoRL areSertl st s Sherb B SRR BB T
of gr eat erstrubtarally MeimALYThed%ntibetes Wity aeaBivity &abast SIRI 1&Age0epidP8eand
respectively with these peptides, or with active fragrre];i}as %jher eof .

Per centgePnf fEnpreyof the meistiss g acelltypes, worited plovg arg skamppleh of sudi ngosL AST
version 2., gvikpr using the default paraneters specified by the NCBI (the
Nat i onal Center” for Bi otechnol ogy | nformation;

http://wwy. . Mo\ rg.x. : = and
gap. ext enck Gep i TPl oot ity cotbe S Bt BB o B AR BB W Tl
bi ol ogi calpreriicantsitefifaboves Fampkanpla sueh fragments any beaterigeb fompthe vatiable
variations within the specigs. fro | ptides are derive 20 and
ot ant s ( SEERT WD CHRPUERT TabaheRY: doi RCSIt FURRoHe SRRES of one.
nodi fi ciat i @fBody frd@h&itd A$)haté abieddeis popertibatMahedseidp! mgﬁ-&cymg%m ified
above in SEQ ID NGs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30,
32, 34, 3eutibgly fragments are well documented in the art (Molecular Immunology, Hames, B.D.
and Glover D.M. eds., IRL Press, New York, 1996; Practical Immunology, Hay, F. and
Westwood, O. Blackwell Science Ltd., 2002) . Preferred antibodies from which to derive

such fragments are described in International patent application W099/05175.

20 In some embodiments, the antibodies, equivalent ligands and uses thereof disclosed in

W099/05175 are specifically excluded from the scope of the present invention.

Particularly preferred variable regions from which peptides according to the invention may
be derived are those whose sequences are presented herein as SEQ ID NOs:2 (heavy chain)
and 4 (light chain). The genes encoding these variable regions were isolated from murine

25 monoclonal cells which secrete antibody recognising the anti-TCR VJ antibodies. The
corresponding DNA sequences are presented in SEQ ID NOs:1 and 3.

Other preferred variable regions from which peptides according to the invention may be
derived are those whose sequences are presented herein as SEQ ID Nos:18, 20, 34, 36, 50,
52, 66, 68, 82 and 84. The genes encoding these variable regions were also isolated from

30 murine monoclonal cells which secrete antibody recognising anti-TCR Vf antibodies. The
corresp.onding DNA sequences are presented in SEQ ID NOs:17, 19, 33, 35, 49, 51, 65, 67,
81 and 83.



40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76,
78, 80, 82, 84, 86, 88, 90, 92, 94 and 96. Such nutants may i ncl ude
peptides in which one or nore of the amino acid residues are 25 substituted
with a conserved or non-conserved am no acid residue (preferably a
conserved am no acid residue) and such substituted am no acid residue may
or may not be one that is encoded by thg genetic code. Typical such
substitutions are anong the group Ala, Val, Leu and Ile; anong Ser and Thr;
anong the [ L 3 v HATDS ; m& asic
resi dues L%?eg{rll%le EA(%SM r a@%%‘%{}ﬁ%ﬂq&%ﬁatl cg?lggirhdgggm ﬁ%eqyf :}md yrr‘wlgglg

Parti cul artegiopraffagrantbodyrwitly drei mopestiésnrevikidcibose Ve diypervarabld etgwme of bnand 5,

1 and 3, 1 d,2 or,just 1 ino acid re substituted, deleted or added in
iy conbi Ao ARl Sidas R BRelY bt e ufHEh bt beEten iR pERES BhRE ons
and del et i RAson, \WipeRaiidbld Gkgighd Se t41& RoRREINES &Sfer8d afdd adCédnvpléheRa@dy t he
protein. Such nmutants al so 1 nclude peptides in which one or nore of the

ani no adl distersiining gegionst wiSDRs. skdsht oft thenheayy sud lisht shaias ihee dhirgp dvdRs,Such
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26, 28, 30, 32. 34, ' 5 40,.42 .44, 46 48 . 50 .52, 54 .56, 58 60,
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region of these peptides will fold correctly and show antigenic activity if
NOs:6, 8,10, 12, 14 and 16.

10 Certain peptides conforming to the sequences of these hypervariable regions have been
constructed and tested for efficacy as antigens capable of binding to anti-TCR Vf
antibodies. These peptides have the amino acid sequences recited in SEQ ID NOs:8, 10

and 16 and are particularly preferred peptides according to the present invention.

Other preferred hypervariable regions from which peptides according to the invention may
15 be derived are those whose sequences are presented herein as SEQ ID NOs:22, 24, 26, 28,
30, 32, 38, 40, 42, 44, 46, 48, 54, 56, 58, 60, 62, 64, 70, 72, 74, 76, 78, 80, 86, 88, 90, 92,
94 and 96.
The invention also provides that such peptides may be linked together to form dimers or
multimers. The dimers or multimers may be homodimers or homomultimers, or may be
20 heterodimers or heteromultimers. Such linked molecules may be more efficacious than
using single peptides in isolation, since the binding efficacy may increase due to the
greater availability of binding sites and/or the range of epitopes displayed. The peptides
may be linked directly, or may be linked together by linker molecules such as amino acids
(particularly gl&fcine), peptides or chemical linking groups. Preferred multimers include
25 homodimers comprising the amino acid sequences presented in SEQ ID NO:8, SEQ ID
NO:10 or SEQ ID NO:16. Homodimers comprising the amino acid sequences presented in
SEQ ID NO:8, SEQ ID NO:10 or SEQ ID NO:16 and an additional N terminal cysteine
residue have been shown to provide useful therapeutic effects in human patients (see
Examples 6 and 7 herein). These peptides may also include combinations of the peptides
30 whose amino acid sequences are recited in SEQ ID NOs:6, 8, 10, 12, 14,“16, 22,24, 26,28,
30, 32, 38, 40, 42, 44, 46, 48, 54, 56, 58, 60, 62, 64, 70, 72, 74, 76, 78, 80, 86, 88, 90, 92,

94 and 96. Preferred combinations of peptides include those including the peptides whose



additional residues Ctermnal and/or N term nal of the sequences are
included in the peptide fragnent. For exanple, an additional 5, 10, 20, 30,
40, 50, 100 or even as many as 10 200 am no acid residues fromthe peptides
explicitly identified herein in SEQID NGCs:2, 4, 6, 8, 10, 12, 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56,
58, 60, 62, 64, 66, 68, 70, 72, 74, 76,778, 80, 82, 84, 86, 88, 90, 92, 94
and 96, or from honol ogous sequences, nay be included at either or both
the C ter fﬂnﬂﬁé aaﬂd;équenbést & Hedial 1ﬁ>fSETQ1ﬂ) hoogiglar0 esd 06 (fohexpaple] SBQ, IDM t hout
prejudicigg g@f ity of the poly étlde 15 fragne ts to foId cor ctly.
For truncdf@us ﬁﬁsd B Npﬁéss?@ddépg]? &3 NQwml) d dues
may generq]by be deleted at either or both the C ternlnus or the N t erm nus
of the peptides, w thout conprom sing the ability of. these peptides to fold
correctly f.ar i des
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and ot her ngn-peptide mnetics are well known in the art (see, for, exanple,
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i ncorp@patdew’[a@mqﬁr al amino acids into proteins, using both in vitro and
in vivo translation systens, to probe and/or inprove protein structure and

10 functian are al so, disclosed in the literature (see, for exanple,
Dougher t y H5RH4%8,p5003 teemiBiegfion ooy, b knmplegous tohthe| persidat §¥RIGHY Y des

nany mde'ﬁexfﬁ@ie&"%cﬁz@ i QE?%‘I@GMQ!%% 10015 @4, ViRt 1§, ©0249,99, %32%530 32, 34,

substitutions can or ned he ‘basi’s of st’atisti cal

physi co- cHénBE,0, 62,14&1 436; 48n5@, 8, @bdﬁe’iﬁcéO,aﬁ?dbﬁr%L 08, HY T2CHUTG 78f 80 B2ur al
protein ( ftﬂ[ 8&@%, @2, d%%r Wwo po 91pé6f3rt1 & are sa1d to be "homologous", as the term is
25 used herein, if the sequence of one of the polypeptides has a high enough degree of identity

or similarity to the sequence of the other polypeptide. "Identity" indicates that at any
particular position in the aligned sequences, the amino acid residue is identical between the
sequences. "Similarity" indicates that, at any particular position in the aligned sequences,
the amino acid residue is of a similar type between the sequences. Degrees of identity and
30 similarity can be readily calculated (Computational Molecular Biology, Lesk, A.M., ed.,
Oxford University Press, New York, 1988; Biocomputing. Informatics and Genome
Projects, Smith, D.W., ed., Academic Press, New York, 1993; Computer Analysis of



90, 92, 94 an

15 Mol Biol 1991, 217: 721-9; Rogov and Nekrasov, Protein Eng 2001, 14:
459-463). Protein design experinents have shown that the use of specific
subsets of am no acids can produce fol dable and active proteins, helping in
the classification of amno acid substitutions which can be nore easily
accommobdated in protein structure, and which can be used to detect
functional and structural honologs and garal ogs (Mirphy LR et at, Protein
Eng. 2000, 20 13:149-52). The peptides of the invention may for m part of
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of the polypeptide (for exanple, polyethylene glycol). The peptides nmay
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10, 12, 140r999%, 1 e%ect%ly\aﬁlth@& Hées3ar m%actﬁ@ﬁa%ﬁemél&ereéﬁ 48, 54, 56, 58,
60, 62, 64, 70, 7 74, 76, 78 0, 86 88, 90 2, 94 and 96. In

parti cul ar PelR@Ridedidsntf CAr Bfen@d (0 Helin, | '15‘\'&9 HeteARinB@ YisiH B HCASE VERIJA 2.MBor t ant
10 hypervari abl e regi on residues wth ‘the the h pervari abl e sequences

i dent i f ledusing Sedefapt Ragmetersgspedified hpthe NCBIi#he Negiongl Lentes forBiotegmology, 38,
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ort ARt yperv riabl’e regronre I'n SEQ
| D NGs: 6, 8ap éxensibd pedakty=1, 22, 24, 26, 28, 30, 32, 38, 40, 42, 44,

Homologous peptides therefore include natural biological variants (for example, allelic
variants or geographical variations within the species from which the peptides are derived)
20 and mutants (such as mutants containing amino acid substitutions, insertions, modifications
or deletions) of the peptides that are explicitly identified above in SEQ ID NOs:2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56,
58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 83, 90, 92, 94 and 96. Such
mutants may include peptides in which one or more of the amino acid residues are
25 substituted with a conserved or non-conserved amino acid residue (preferably a conserved
amino acid residue) and such substituted amino acid residue may or may not be one that is
encoded by the genetic code. Typical such substitutions are among the group Ala, Val, Leu
and Ile; among Ser and Thr; among the acidic residues Asp and Glu; among Asn and Gln;
among the basic residues Lys and Arg; or among the aromatic residues Phe and Tyr.
30 Particularly preferred are variants in which several, i.e. between 1 and 5, 1 and 3, 1 and 2
or just 1 amino acids are substituted, deleted or added in any combination. Especially

preferred are silent substitutions, additions and deletions, which do not alter the properties



46, 48, 54, 56, 58, 60, 62, 64, 70, 72, 74, 76, 78, 80, 86, 88, 90, 92, 94
and 96 have been 15 identified by conparison of hypervariable region
sequences. The hypervari abl e regi ons of six cross-reactive nmurhae
anti-anti-TCR VP I gM and |1 gG nonocl onal anti bodi es were cl oned and
sequenced (see Exanples 1 and 5 herein). Analysis of the hypervariable
regi on sequences of those anti bodies rdyeals i nportant information
regarding the residues required for croSs-reactive anti-TCR 1/13 binding
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sequenc tive antibodi es that have been cl oned and
sequenced the vent or Thi rd anal ysis of t uences en ed an
oo o oo iR YRR Of it bep B O B e BERO A oD Qi S e Bt ot

only the coaMd®Ehebithes VSRl ekk @MtdMRAirS| @#Sthe NI ttedlimes bhﬁlenpaﬁldepmut
(predom nant) amino acid(s) at each position of the CDR (see Exarrpl e 5).

Accor di ngl Spmpreraisise she abilsy of theseereptidesiie fdd corsptlzonpri se or consist of an
am no aci d sequence neeting the requirenents of one of the foll ow ng
formul ae, Theeteason fonesing mﬂéﬁednm@t@cmrcwbsmn pﬁpthgammtbaeé"@‘sexampl@e tect ed
at eactbop [ el evant., wherein °

o e ' Gare d, and
her of 1% rnba PHARRE, SR AR L Bl mieee S5y AaBu R ABIPREF .
7G Y- T- F Tprﬁbertﬁe\él‘lﬂ) thod¥ of th®/witdMyM peptide. Such peptides should retain the efﬁcacy of the

wild type peptide, for example, in binding to its biological target. For example, when the
susceptibility of the peptide to cleavage by peptidases following injection into the subject
is a problem, replacement of a particularly sensitive peptide bond with a non-cleavable
25 peptide mimetic can provide a peptide more stable and thus more useful as a therapeutic.
Similarly, the replacement of an L-amino acid residue is a standard way of rendering the
peptide less sensitive to proteolysis, and finally more similar to organic compounds other
than peptides. Also useful are amino-terminal blocking groups such as t-butyloxycarbonyl,
acetyl, theyl, succinyl, methoxysuccinyl, suberyl, adipyl, azelayl, dansyl,
30 benzyloxycarbonyl, fluorenylmethoxycarbonyl, methoxyazelayl, = methoxyadipyl,
methoxysuberyl, and 2,4,-dinitrophenyl. Blocking the charged N- and C-termini of the
peptides would have the additional benefit of enhancing passage of the peptide through the



Formula 8 N-1-Y-P- [SY] -D [ SG -Y-T-NNY-NQK-F-K- M Formula 9L- [RG
-G L-L-P- [DY] -Y Formula 10 K-A-S-Q N-V- [DSG -T-N--V-A Formula 11
SASY-RY-S Formula 12 QQVY-NS Y-P-L-T It is believed that peptides
whi ch conprise or consist of an am no acid sequence neeting the

requi renents of one or nore of the above consensus sequences and formnul ae
w Il have equival ent biol ogical activi ty to the peptides tested in vivo in
Exanples 6 and 7 herein, and will be useful in accordance with the
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X- 1 - X-X-X-X=%X-X-"X="X-Y- X-= F-K-x (SEQ ID NO 169)
- Xe P X% X X T X= Y- %o X K- F-x-G (SEQ I D.NO . 170) X- A- S Xz X- X=X~ X=X~ X-
CSE 1 b NoTTE ST pebvitieX iy mdgls on, WiG e J5IRAPA 9 5onRery A, ATNG 56l S | D

NO 173)  X-shbstitditidas %ai bé pESrided N tfle HasisdfQatisticabaid Physich-dhaffal Hudied 4:(5)
Consensus 15Q Q x-N-x-x-P-x-x (SEQ I D NO 176) 10 The peptides of the

i nventi on theijeaaracs aseiep thesdrugiurecefmausel mpten(femxawplee bes Baduant argasel i ng
the requ rﬁHF%foﬂ%ﬁ, 9PF 7919 RG iv%l:ﬂd%l&a&ov PO Fn fébbi’}‘]'ﬁ"?‘ﬁss»-.z; epfldiy one of
the amino acids shown i'n pafen% eses i s s€lecte each positi‘on ere
rel evant, dekign ekperimedisdave showmtbgttheleseladspecifarmibydtesfaning iédyaptpretiese ar e

chow L0 N el SALaL) o0 RORLA S i aitpputions v

G Y- [ ATS] -dan [bE/ndrel acéomM\OWhtedVid i W8 lARl Which can be used to detect

[ NVEAY3- | -[ YND| - [ PT] - (SYGL- [ DTGY] - [ SQD] - [ YEGS] - (»TPIL- [ NTYGS1-

Y-[ NAIT-[ tiopplogndrstaciupbiiforotngmand palogs (Murphy LR et al., Protein Eng. 2000,

[ YWKNLRy 174 - CYAEFS] - [ NYS] - [ GD] - [ DSQ - T- [ RESKN] - Y- [ SAN] [ @SEP) - K- F- [ KQT

|-G Forful d Rl - A-S-[QS] - [ NSDT3-1 V1) - (DGSR] - [ TSYNK] - [ NADY] - [ VWG] - [ ALD]
F ta 1 ~A-S- 11 -1 DSGE -] | - = LNSG| - ((YWB-.L-T N1- . s |
o [V sruy Tk e et bhichdtiChi fof bafh b AR b tar RBmbe) i i ppe T
[ RNKV] - L-adyiifégeous {o ifflude bae drithére 2ddifofa] amindR] sequeMiSA®hichmay| codBiEM] - P-
[LPYI] -T Formul a %2 QQ g G\S TYsJ - N- 5[TES - [ FDWY] .- P- LEFRF; - £ FT]
secretory or eadeér Sequences, pro-sequences, sequences which aid in purification, o

sequences that confer higher protein stability, for example during recombinant production.
25 Alternatively or additionally, the mature peptide may be fused with another compound,
such as a compound to increase the half-life of the polypeptide (for example, polyethylene
glycol). The peptides may also be fused to a biological or synthetic substance, may be
conjugated to moieties such as enzymes, indicator compounds, drugs, toxins or labels

(radioactive, fluorescent or other).

30 The peptides of the present invention can be prepared in any suitable manner. In particular,
such methods of preparation include recombinant production, synthetic production or a

combination of these methods. For synthetic production, t-Boc or FMOC-based



The peptides of the invention nmay al so conprise or consist of an amno acid

sequence neeting the requirenents of one of the follow ng formul ae, wherein

one of the am no acids shown in parentheses is selected at each position

where relevant, wherein indicates a peptide bond, and wherein the peptides

are shown in Nto Cterminal orientation: Fornula 23 GY-T-F-T- [ANS] -Y-W
IN] -NWFormula 24 GY-T-F-T-S-Y-WMHBWFormula 25 NI-Y-P-S-D- S Y-

T-NY-NQK-F-K-G Forrmula 26 ['"LW -I-NP-Y-NNGDT- [ES] -Y-NQK-F-K-G

For rru: a %chléni%trgs -rhyNbd/-uSedl iﬂ\lsélﬂidﬁxggﬁw npépgidé 8y1ﬂae%iSsSm@thds|& (éég NS -PHabA|

Formul a - A-S-Y-R-Y-5 Fornul a Y-T-S-N-L- A-S Formyl.a 31

QO O Y- N- sPepiide _Synthssisn;| §ds30 Stowertn i EowEp. a‘{a%@ile- FoR fHercsephteLY t he

invention ARy, SR i fon@fl ! i i ng

t he requi renen@@? one (}]ﬁl%eﬁ%rn?{gfl?g%&n% alpg{ferru aﬂ@l\;\%gaéi %)t%gﬁ‘%ftmt%ﬁée am no

aci ds showynihesipaf Beptidessenl Broteis?,ddowdWalliamadh, plbsticip.of anfl étiralty B, EREht

wher ei n ﬁi i ngdéﬁft es any am no acid residue, wherein indicates a peptide

bond, ar?d rel’n’’t he peptides are shown in Nto Ctermnal orientation: 10

F la 33[EYWBL | -J- [YSND] -.[PSH - [ S - [GS - [ sA) - [YTGS
BNl o A s e
%g%de_s [i(és]ﬂ}ild lgvﬁ]d ab [ KSEQ 576, B, G2, 14% % G5 24, b,

[NAP] - | Q] QG@QJ For mul a x-|-x-P-St
- G G x- T- ¥2x 340, 42, k4] 46, 4BFSA, 56K585 001 63, $4p &), 178y EH T6hE. 3P, 8820, BRI &h

conprise or st _of. an LNO. acid s n ting.the requir s of
one or noraéldg#é??ﬁé)ag"égl\% p@%ﬁé%snascﬁérd q gﬁlce]‘g%gﬁgg%aryg n%ha%ec% ugf As%ﬂ{ 15
have Iecmi \/}@rbagﬁrid’bildgfe@@hqaéiccljmtv}zilﬂi tém th@h;}‘czﬂmlevaﬁelﬁlé is&@&g&e@idaﬁﬁbdﬁ iy EEQ 13)
Exanpl es and 7 ove, and w e useful in accordance Wt

Srvent | on NGSoUBa 2 el dreih el S0; o 8ehh faeth db Thati Rt 1o 2mmy be
| nked t ogn hie! 73,074 o7l 851, &8, OB 37T Sud J\Sapokihit BRKABKANG 1Eiep
provi des difmers or nultiners of peptidés I C cogﬁrlse r consi st of an
am no aci desidugs present ime SEQID ¥Os6; (d0i 12Nt 2224036, 28 302e3 K40t # 4dbove

et or od miPe ATt 0 e pi e b 72 e hnon§ba QR ARMERRERE 1 e

r equi r agententidied byvoordibdrisen eftiypenatsisrgichesyencss or formul ae descri bed
herein. For exanple, the invention provides honodi mers of two peptides that

conpri se arieNgpafadabie BpeitsesT S efdsfittatid® mehtd heNBaL-FCRI VB NEVSaeIeG
consensus sequences or fornulae. The invention also provides peptides which

conpri se dronosiosalsantbpdigs were ndongdi ands sefuerred (seetBxagplenel Padul Nt s of a

consensus ‘ r LS r ed nhi ch..ani '
cequence. T RGP LRy ANy 1eB0h SRR B frosd BMNAT R Bl

NGCs: 6, 8, ifdrmétin rkdardih@,the Zesidids redbire® for cBéks-r&tivaanti-4CR ¥R binddng @@, 48,
54, 56, 58, 60, 62, 5.64, 70, 7 74, 76, 78, 80, .86, 88, 90, 92, 94 and 96
of gr ee%perm‘lﬂﬂ%ﬁ?cgé%acwl@ff’&a%i%/,épgbféﬁg?)%‘foﬂ’%lé%‘?%%d&eﬁg@r ee of identity
greater than 30% 40%_ 50% 60% 70% 80% 90% 95% 98% or, 99%

respect i veisptlyi 4m3lysis pf dhe segmerses)sygaesieihas spepific) gmingacids qnay e essontiap at

certain positions within each CDR (see Example 5). Accordingly, the peptides of the

invention may comprise or consist of one of the following sequences, wherein ‘x’ indicates

any amino acid residue, wherein ‘-’ indicates a peptide bond, and wherein the peptides are
25 showninN to C terminal orientation:

Consensus 1 G-Y-x-F-T-x-x-X-xX-%X-W (SEQ ID NO:162)

Consensus 2 x-I-xX—-X-X-X—-X—-X-X-X~-Y-x-x-x-F-K-x (SEQ ID NO:163)

Consensus 3 x-A-S5—-xX—-X—-X-X-xX—-x-%x—-X (SEQ ID NO:164)
Consensus 4 x-x-S-x-x-x-3 (SEQ ID NO:165)
X

Consensus 5 Q-Q—x-x-x-x-P-x-x (SEQ ID NO:166)

Secondly, analysis of the sequences enabled generation of a ‘general formula’ for each
CDR based on the cloned sequences (see Example 5). Accordingly, the peptides of the

invention may comprise or consist of an amino acid sequence meeting the requirements of’



26, 28, 30, 32, 38, 40, 42, 44, 46, 48, 54, 56, 58, 60, 62, 64, 70, 72, 74,
76, 78, 80, 86, 88, 90, 92, 94 and 96. 10 Peptides of the invention
al so include those which conprise or consist of an am no acid seguence
nmeeting the requirenments of one of the above consensus :sequences, which

i nclude at one or nore of the variable positions (i.e. the 'x' positions
that are not conpletely conserved), any,pne of the anino acids disclosed in
that position in a corresponding fornmuld herein (i.e. in a formla

d 5 F | d
Cgenerar 1 Shonef dhd PUSTRE Gl fgnwlﬁéﬁ%%"eﬁ%noéﬁﬁ GRRp iR R Coe”
Exanpl e 5) pﬂéﬂhes@@ﬁlsseeﬂ&ﬂeﬁ Axdask PoNiKEN Yehere ke veit mhleﬁlrzf-l\l\m&ét’m peptide -

[ Sy] [MI] - - (NAV -Y- - (RO -F-K- [DG@ 16
Combi nat i oR° IF w&whérﬁ&ﬁwpﬂd@&%W&ﬁ%hf@%w ﬁ]eﬂf{ea‘ﬁ‘tlﬂnCorrbl nation 5
Conbi nati on 6 Conbi nati on 7 Conbi nati on 8 nation 9 Conbi nation 10

Combi nat i oA®F P Ednbi Fidt it BH 128 ~EBYHi A&l (B‘ﬁGNiB[IM]'[NF] -

[ NW] - | - X- Xexmuga X X- K1 Ye-{YNO]%{ PR 1KLY 16 DNI]] YN ~ K¥DES X FDPT X ENRT X~ W[ HSB-~X - F- K- X
Ix[PT]xxxxx Y6 X xxI-xx[SY]xxxxxY—xxxFK—x
-1 -x- DNT%-X- -[quﬁm)k'ﬁjd? ‘&J - X- X- Y- X- X- X- F- K- X
-1 - X- X- X- RXEYDE] - 5(“3? %‘5] [G%'LT—'[RT?]"%LTG] %’F‘%l BNk F’]'P] X- Y- X- X- X- F- K- X
-1 -x- x x Ronmuya x4 [ NRE] =A-Sx { QS 1 x {3 KVIN = [ DS6] XETHS k= RY k= WL XF-YAFNSA] - X- X- F- K- X
X=1 - X-X- X- ¥5%mX5 X5 X- YSY)ﬁ]L@] gg[lfgﬁ >ERLX] I[Ygg\-]xsx X- X- X- X- X- Y- X- X-X- F- K- [ DG
The peptid conpl ex conbi nati ons of the

consensus E%ﬁrl% ﬁ::eg %Qﬁ\é?}f%r gﬁlaéT%I éﬁ%s%cﬂﬂ% élTFl] Thus the invention al so

provi des p es whic S€ _or con the follo sequences, for
el o Cobror: g RSPl B ERE: rntdst BhRY sl

Conbi nat i oantilddice it Raeibeen dénedanb sepihdet ba GheGanitaat i on 21 Combi nation 22
Combi nation 23 Conbi nati on 24 Conbi nation 25

% m -1-x- i‘ﬁ%@%ﬁé@ﬁ}é{ﬁﬂ}’@%&&%&%@@é ééiaé amino acid formula to be generated for each

><><><><

- -

[ NWK] - 1 - X- DR {h%](eﬁmib Acchunt ndt b’rﬂ%’tﬂ% éﬁ'tﬁi)letely conserved amino acids, but also the
[ NWY] - I - x-X-X-X-[ SGF - X- X- X- Y- X-X-X-F- K-

[ NWY] - | - x- Raost g@m@nq?n{tpquo;zcm@m) ANIRo gc1d(s}(at>@ach position of the CDR (see Example 5).
[ W] - 1 - x- TP] - Y-

[NWY] - 1 - x- Ac%(orémél'f( he F @tﬁ% fﬁvgrl._tfékxmay comprise or consist of an amino acid
[ NWY] -1 - x- Xeqnem:emaeetmg XheYrehl&il&ﬁienls-of dﬁelﬁthe following formulae, wherein one of the
[ NWY] -1 - x- - X= X- X5 Y- X

- X- X-

armno a01ds shown in pareéﬂ%) Ls is selected at each position where relevant, wherein ‘-’
indicates a peptide bond, and wherein the peptides are shown in N to C terminal
orientation:

Formula 7 G-Y-T-F-T-R-[¥YN] -W- [IM] -N-W

Formula 8  N-I-Y-P-[SY]-D-[SG]~-Y-T-N-Y-N-Q-K-F-K-[DG]

Formula 9 L-[RG]-G-L-L-P-[DY]-Y

Formula 10 K-A-S-Q-N-V-[DSG]-T-N-V-~-A

Formula 11 S-A-S-Y-R-Y-S

Formula 12 Q-Q-Y-N-S-Y-P-L-T

It is believed that peptides which comprise or consist of an amino acid sequence meeting
the requirements of one or more of the above consensus sequences and formulae will have
equivalent biological activity to the peptides tested i vivo in Examples 6 and 7 herein, and

will be useful in accordance with the invention.

The hypervariable region sequences identified in Examples 1 and 5 were also used to
identify known hypervariable region sequences with a high level of sequence identity to

the - sequences identified by the inventors and with relevant binding properties (see



[ NWY] -1 - X- X- X- X- X- X-X-X-Y-X-X-X-F-K-[DG Exanples 8 and 9 herein describe
an anal ysis of known hypervari abl e regi on sequences of 5 rel evant bi nding
specificities. That anal ysis was based on heavy and |ight chain variable
regi on sequences available in public databases. In sone enbodi nents, one or
nore of the sequences stored under the accession nunbers 1921302A,
1921302B, A39276, B39276, AAA20444.1, AAA20447.1, AAB32203.1, AAB32202.1,
AAB46758. 1, AAB46763.1, AAB46759.1, AAB3A6764.1, AAB46760.1, AAB46765.1,
AAB46761. 1, AAB46766.1, 10 AAB46762.1, AAB46767.1, AAB58061.1, AAB58062. 1,
AAC53642. TExamiz5864Q FiguresADDO 604121 herdiapODg0Eovn yAB0a66 e TogidhABODEDEs 1,

AAE72083. 1, AAE72082.1 17 AAG30427.1, AA030430. ] 59381..1
AAL59378. TVerg %E@@%%ﬂfhwer ?eﬁ%OH&Rﬁ%éﬁféin%ﬁkﬂ\é’éA%a@P% 1Rdn 897 1,

AAG30432. Iy OsB3s the hﬁk@ﬁ@lﬁ%-régioﬁésﬁﬁaﬁ 8mdortahO\ir Ot dsk-rbactiRé Bl IAR 1,
AAS01840. 1, AAR91003.1, AAT68292.1, AA030428.1, AAG33839.1, AAL59380. 1,

AAL59377. 1YP biadBg374 nultisnacifie T@eovity, againrico@BBlinkagpasmpe 4a dascripediesdas. 1,
AAL59366. 1, AAL59369. 1, AAL59372. 1 7511. 1. AASO1841. 1. AAR91004, 1,
AT 76275, 75 FIHRT 699 T folsRREn sesmaces khiRemutys Werd VARG Jisthp theTRon gde
ARRO1005. Tof T2 ABurloycd MURSERE sToco MURRIIN 1 2BALOTS07. 1, AAPLIGAL 1,
AAR91002. 1, AAR91007.1,” AAT76280. 1,

Accordingly, the peptides of the invention may comprise or consist of one of the following
sequences, wherein ‘x’ indicates any amino acid residue, wherein ‘-’ indicates a peptide

bond, and wherein the peptides are shown in N to C terminal orientation:

Consensus 6 G-Y-T-F-T-x-x-%-x—-x-W (SEQ ID NO:167)

Consensus 7 G-Y=-x-F-x-%3-Y-x-M-x~-W (SEQ ID NO:168)

Consensus 8 X=I-X-X-X—X~X~X-X-X=Y—-x-x-x-F-K-x (SEQ ID NO:16§)
Consensus 9 x=I-%-P-x-xX-x-x-T-x-Y-x-x-K-F-x-G (SEQ ID NO:170)
Consensus -10 X-A-8-X-xX-X-%x-X~-x-x-x (SEQ ID NO:171)

Consensus 11 X-A-S-x~X-X-X-xX—-X-L-X (SEQ ID NO:172)

Consensus 12 X-X-S-x-x-xX~8 (SEQ ID NO:173)

Consensus 13 x-T7-8~x-L-x-x (SEQ ID NO:174)

Consensus 14 Q0-Q-x-x~S8-x-P-x-T (SEQ ID NO:175)

Consensus 15 0-0-x-N-x-x-P-x~-x (SEQ ID NO:176)

10 The peptides of the invention may also comprise or consist of an amino acid sequence
meeting the requirements of one of the following ‘general formulae’, wherein one of the
amino acids shown in parentheses is selected at each position where relevant, wherein ‘-’
indicates a peptide bond, and wherein the peptides are shown in N to C terminal
orientation: |
Formula 13 G-Y-T-F~T-[RNYSTDEG]-[NYF]-[WGAY]~-[IMV]-[NGQH]-W
Formula 14 G-Y-[ATS]-F-[T/S]-[SDG]-Y-[NWV]-M- [FQHN]-W

Formula 15 [NWEAY]-I-[YND]-[PT]-[SYG]-[DTGY]-[SGD]-[YEGS]-[TP]-[NTYGS]-
Y- [NAI]-[QDE]-[KD]-F-K- [DGN]

Formula 16 [YWKNLR]-I-[DN]-P-[YAEFS]-[NYS]-[GD]-[DSG]-T-[RESKN]-Y~-[SAN]-
[QSEP]-K~F-[KQT] -G

Formula 17 [KR]-A-8-[QS]-[NSDT]-[VI]-[DGSR]-[TSYNK]-[NADY]-[VYGL]-{ALD]

Formula 18 [RK]-A-S-[QR]~[DSG]-[IV]~-[SN]~[NSG]-[YW]-L-[NHA]



10 AAT76246.1, AAT76281.1, B30502, C30502, CAA46142.1, CAA51998. 1,
CAA52929. 1, CAA56180.1, CAA52930.1, CAA56181.1, CAA52931.1, CAA56178.1,
CAA52932. 1, CAA56179.1, CAA63586.1, CAA63587.1, CAA63589.1, CAA63590.1,
CAAB4376. 1, CAA84375.1, CAB45250.1, CAB45251.1, CAB45252.1, CAB45253.1,
CAB46481. 1, CAB46447.1, CAB46482.1, CA846448.1, CAC22102.1, CAC22102.1,
F30502, 030502, 15 PC4280, PCA283, PC4281, PCA282, 567941, S67940, 369897 -
and 369898 is/are specifically excluded fromthe scope of the present :
invention. The first aspect of the invention also includes |ligands that are
functi onal ky-rRa4i1val gl t@rine (penti@as idratsare explicitly identified
herein. Functionally-equivalent |igands may be structures which are

bi ol ogi cal Fyrmdés i2ped OPTHIRY-BEREPNEhesAskedspr sel ected from libraries 20
(such as random or conbinatorial libraries of chem cal conmpounds) which can
carry out Ep@usarfd fARciYYRE BFADI-Adl S8t e '¥fk-% arget structures as the

heroof . PRI BIARE o SeLER e apbARUE Ry Shorathi AT i cant. struct ural

honol ogy w i.de sequences that are expl.icigly identifie rein
in SEQ | D\A@P&g&gs%e ‘g‘,’e“%g’?%iaé/, 51104?0 %‘%elcg,cogﬁ‘?t %"tza‘y %42?1%%35 X5 30,
32, 34, 36me&thg tHOreqdizemehts ofde oftthe fOlbwib@ fortilac Sher&ifl oné Of the dmifedacids6, 68,
70, 72, 74, 76, 78, 80, 82, 84, 86, 88, ,9_0,@&&, 94 and 96., Such conpounds
may be i dethomm; Bpapsptheaesrinsglaeied ai eash pesition sdaresloyatewhergin 2 xmdiseles ajones,
D. T. (1994). { Dl j t b Gl O :onOPI N, Struct -
Biol. 7(3) ]Qp%l%lgﬁ glgi?)gﬁéggﬁﬁlﬁé%t E%%sarrér:n%ugﬁ% gﬁgga ?é[c'idé%tg% ?ﬁgghf)trlf screeni ng
met hods ut ki D@3t he ypeptirdens punier@giyg anti bodi es or 30
finictionally-equivalent Iigands of the first aspect of the invention. 18
for use inFagods dance-yitFhTihe-presant i nvention. O particular suitability

in this reSpect may be cyclic peptides held in a precise framework by their
| i nki ng gr Bupslard bbRds P-FreSam 8- adrer’sFd&Cchai ns may be held in a

posi tion sybst antj al idengical to thejr, positign in wild type peptides.
Pr ef er abl y,yo?rﬁga &cl g%’]blg%t%d‘gg Gc%rr%r[lggia ngtée%%qgoa'nd 30 am no acids, 5
pref erabl yrhet.veen %-ang 20-asifaq.-aci ds. Biologically-active peptides with
antigenic binding sites mmcking those according to the present invention
may be genesmated 28si mg-ploager-dsibvart B8] Nucl ei ¢ aci ds encodi ng am no acid
residues identified as participants in the antigenic site, together with
nucl ei ¢ acFameheddi ny2rfe-Burfoundi ng framework resi dues nmay be fused to
gi ve a pol %)rﬁggt i(?ge y_q,i% o£_Ab_ tween 10 and 10 1000 residues, preferably

bet ween 25 a residues. By fusion of this nucleic acid fragment wth

that encodpfguds Bhageopyqteive-for exanple pill of the bacteriophage fd,
the fusion nolecule may be displayed on the surface of phage. Screening of
t he phage Fédomas 82w glo-wnt-Egemr-wWRIFTt hen identify those clones of interest.
These cl ones can then be subjected to iterative rounds of mutagenesis and
screeni g The pepiidey ef theenwedntioniniay ad$o tdmepripeneransst dSamahmodces sdqoence
antigen. In addition to ptJ de- bas cQ unds, nt.hetic.or organi

ol eoul es. T e (e RREIAPIE LS SrIsHEnE (HEHEs RiseT A e §F 8 2B Wik

expli ci t1 yshod@rthiphieathedds istieltcted AEedth pbSio0vhere MEleviat, Gitiedin & efidisdtésyangnd t he
generation of conbinatorial |ibraries has devel oped at great speed in
recent yeafmBingrgicheesidpe,cwhareint'sqingdisates atnephds b@ﬂé‘g BB VEISERIR #hsr RRPEARHErCof

nol ecul es a‘{%vs)ﬁ' INQQ?{eﬁﬁﬂalFHrf%H‘%ﬁfaﬁ'es- These techni ques can be used to
gener at e nol ecul es possessing binding sites that are identical or simlar
to those of the peptides identified herein. Such conpounds may be generated
by rat i BhaFomges: ¢d, GEW%]T%‘r{ﬂY%‘lPéﬁbﬁsé‘]'s&sg'ﬂﬁ]a'r[aswmhn;‘égﬂ‘S[YfTé%]ﬁrﬂf’éfHés in
conmbi nati on w th nol esul-aeyroded|HigopEand keprmevEr- (¥9suatda]sat i on progr amns.
Under these techniques, the "lead" conpound with a simlar franework to the
basi ¢ pept Fesuis 325 optli-hyeéd[ 88y - 66ibT IMShgl &1 diTEet sl yYlof - B8&] f BIP8s- and
conponent substituent ggs) A& D& VeRY, or as one step in the

structure-gui ded design of a nolecular entity, conbinatorial chem stry may
be used torgenks ate of-IrFefi-Heciche-TSivrxHat-0F KSOf [Fvorapaunds that mmc the
antigen site of these peptides by the production of congeneric

combi nat or Ita believed thabpeptides whith aompusckorsondiftaifcn ailties ecid semsnas ghdtingncl ude
standard peptide or organic nol ecul e .30 synthesis with a, solid-phase split
ona T acombitRdgiisREaS oBpna, S AP R eErn G HPtcet gt fraeae SOl doart her
solid phase or solution techniques (see, for exanple Hogan, 1997 and the
references cited therein). 19 Peptide-containing antibodies According to a

further enbodi ment of the first aspect of the invention, there is provided

an anti body conprising a heavy chain variable region with the am no acid
cpondiliaeanrae nroconted 1 n SEONIN: 2 19 24 EN (AR Nr Q2 Theroa 1 ¢ al en




the am no acid sequence presented in SEQID NO 2 and a light chain variable
region with the amno acid sequence presented in SEQ ID NO 4. The invention
al so provides an 10 anti body conprising a heavy chain variable region with
the ami no acid sequence presented in SEQ ID NO 18 and a |ight chain
variable region with the am no acid sequence presented in SEQ I D NO 20. The
invention also provides an antibody congrising a heavy chain variable
region with the am no acid sequence presented in SEQ ID NO 34 and a |ight:
chain varighte ﬁﬁzglleﬂmbmotg&af Q&vﬁwa%@gbﬁl@@%ﬁce e $Emkedpled 6SEQ 1D

NO 36. The |nvent| on 15 rovides an antibody conprising a heavy chain
vari abl e r@gw@mnd\mlhbwwﬁdm momwméq‘lhemémmﬂesent ed in SEQ ID NO 52 and
a light chain variable region with the am no acid sequence presented in SEQ
| D NO 54. Th i | 80..0r ovi-des chain
vari abl e r%sgug%tegéﬁ?ﬁi’%ﬁ%%a"% ltll% %g’#lge%s%ﬁﬁ%%{égh%@g%e @%%ﬁ?mﬁéx%G and
a |ight chdiiersver maltiers. hugrthaidvbntidhealsorprooidas lddnerequenmenm ef @aptxtdsi n SEQ
I D 20 NO 68,, The invention also provides an anti hod risi ngfa heavy

chai n var i BB CPBESSPT GBSO an ARIACKL PRAVSISE FASFEBE iR ISP B0 OF

NO: 82 and gofel &%e e%@é Ebn\éa{shegéqeeﬁcegé@rfoﬁhﬁlse FoLeR éﬂ@t&qh\%ﬁeﬂ BRFSRs
presented in SEQ . The invention al so provides an antibody

conpri si nghelf;m@me& OI t\@ opepﬁdttsf theth e c@mRiss e quiEtoc exsidp rsewm@d mmtI&thD
NGCs: 6, 8, 10,. 12 e invention also oV de 5
conpri si ng® imreénémés C %V% d%}?er%n o SCERUEES Oﬁ?é]émf}? %‘{]ﬁ’ﬁr% y(jj %

NGs: 22, 24exadple, 2k 1n3a1tﬁiﬂ0br8adesﬂitﬁn¢dme@tdeﬂroqiepﬂdd%rmw @e@ma afhiid beldy
conprising 1, 2, 3, 4, or 6 of the CDR sequences presented jn SEQ ID

NOs: 38, 4QSequgceymecting t%ﬁfaqmemmﬁ@f thesame consengus seqyersss geformplagnt | body
conprising 1, 2, 3, 4, 5 or 6 of the CDR sequences presented in SEQ ID

NGs: 54, 56Th651§ver@ign aﬁg p?dl@de@f)ephﬁ@?;whﬁﬁ%ﬂ%&q& & RRsift! ?%h & cPHti AtghatEY
conprising 1, , sequences presented i'n SEQ ID
NGs: 70, 72meeitmg thcﬁreqmsem@ 3 it consmlsumqmnce ar ‘éirmulaphwhsqdaberam, anit Whiehly

conpri sing 5 .or { he

NOs: 86, 88"““5‘8 dcbgse ?Pcﬁnags 9@55 a Q‘E)g“’ﬁw il Iy o ﬁbg&g‘g“'egpgﬁ@l?l body

Cgﬁprl Si ngNgs 5?&\01130 ¢hg]l4{1 19,82 aJD,IO% Qg,@OQBZ smque,n%m,mf Ag, glr,se,tﬁ 601‘@) 25%
% 409% % % 0% % 5% % or % 1. dent.| no

20 6 secehtbddptiadbriltedbi§. P HONED:4, and 56 O greats thapsop Pesgerafesich

i nvention gh ﬁ&espﬁaf?/g'ad@e“gréérbf%éﬂu%pghéa&f’m%'3@)‘%‘940% | S081t6094) a0, ‘8@/& be

regi on sequénce 5 havi ng greater than 25% 30% 40% 50% 60% 70% 80%

90% 95% 070 99 odesnepiu\yestm GltheYes iy Kol ,n i, SEQ | D

WW/ 98% Iy with d%ﬁ@@@é@p}ér&;@ }QG!S}»é 16eé7 2,

NGs: 4, 20, 4. . The e p i

conpri si ngz@@ngbzgzﬁﬁ 2@42 4% 4?33%?3%1%2%% ak%om 2@#222@0 3 /q 55/68850%
60% 70% SN, Vil 985% 98% or 99%identity to an am no acid sequence
presented in SEQ ID NGs: 6, 8, 10, 12, 14, 16, 22, 24, 26, 28, 30, 32, 38,
40, 42,1010PlidesH6E thd Savehtion BSe ifefhde @Hbse %c}ﬁé’omﬁﬁe of %ons?s‘l of &R .amifb a&@, 86,
88, 90, 92, 94 and 96. The invention also provides an antibody co r|S|ng
1, 2, 3, 4sequene reeching rbe é‘?ﬂuére@é'éfﬁuéﬁc‘éles?f Eﬁa@boﬂée‘i‘mﬁﬂé‘lsr geguenicesreVhishof t he
consensus r | g5&Ehe | t Iso
provi des f@%ﬁi%??%?d}?‘ﬁé‘%e aﬁl bo feB sucIg (rag F{Jggmsng%ﬁi@vérgn%

.ScFv fr agtrmmleielascomem«:d)nedy aing ewlhﬁneeaﬂmo eadids E’fsa]bsadleﬂn chantposaiohi inga

ti bodi es_A th t of .the first t of th
vent 1 on, CRRERBAIE IpTNE et AT A D %gﬁ?spgmsf%@v@éﬁfim et

l'i gand, ch exhjbits reactivity agalnst a ptide he firs ect of
the i nv]esvw%% ne?x"@BL"n D BAISERTPS SeAyFnae At |86PF5 né‘ |\¥£qﬂfé‘£ri?de bFigin gma & 20
useful in goRdoSRIEEREuARE (Heatkarpless)atfe: di sease, in particular, because

t hey can be used therapeuti caIIy by passive transfer. If polyclonal

ant i bodi escaakendi@ss red, a-sel-eci-@dzanely-xsuehr-a&sga nouse, rabbit, goat or
horse, may be inmunised with a peptide of the first aspect of the

i nventi on.Fokhelgpeépt i de udedy 1t-0- [YNDIHTPS - [ishie- [BNT IveEiSG cenDie- [URlr- [wer) -lgy
recombi nant DNA technol ogys QL (6RAN (BE -#%-S¥&H hesi zed chem cally. If desired,
t he peptide can be conjugated to a carrier protein. Commonly used carriers
to which { plgedTBY qROinCARRh Gftilde CQHBhAT A 0% RNEAR, SERHTY

al bum n, rog obul 1 n and keyhol e rrpet aenocyani n. coupl e peptide
is then us;mptldazs whithueringwise hecasisineflthe SSHowingfsequentdse i m*rum sed animal is
coll ected and treated according to known procedures, for exanple by

i mmunoaffinity chromat ography. 30 Monocl onal antibodies to the peptides of
the first aspect of the invention can also be readily produced by one
skilled in the art. The general nethodol ogy for nmaking 21 nonocl onal

anti1 hondi cc 111 naa hvhri dormrm + achnnl nAayy 1 ¢ well | nmwwn (e far avaml o




Chineric antibodies, in which non-human variabl e regions are joined or
fused to human constant regions (see, for exanple, Liu et al., Proc. Natl.
Acad. Sci. USA, 84, 3439 (1987)), nmay al so be of use. The anti body nay be
nodified to nmake it |ess inmunogenic in an individual, for exanple 15 by
humani sation (see Jones et al., Nature, 321, 522 (1986); Verhoeyen et al.,
Sci ence, 239: 1534 (1988); Kabat et al . J. Immunol., 147: 1709 (1991);
Queen et at, Proc. Nat! Acad. Sci. USA, 86, 10029 (1989); CGorman et at,

Pr oc. Nat'c&@aqatlsgi USANWﬁ&I 24181,41991)-v.and Hedgson et al .
Bi o/ Technol. 0 1&8%21%|‘“8The term "hunmani sed_anti body", as used .

herein, ref §n’i‘t&°8rﬁ| bo EEr g Frwhi ch Xt he EDR*ami no aci ds and
sel ect ed oféein2Goard no acikds [PT-khexvari-ab¥e-domdrisc of the heavy and/or

l'i ght chai B§uw@hadcRoN- hur;;a@_}gigngry]a)mxt_hggix have beepn substituted in place
of the equival ent r’g no ds in ant | body. The humani sed anti body

thus cl oseFJrB3EfBIes axharﬁaﬁ ’éﬁpwﬁoéy"h‘ﬁf{_hﬁé _txhg—lfﬁ nding ability of the

do_nor anti b@@wnat_lohrﬁ a further-akt-&diakiare; Y tshe—aitkbody may be a _

bbI Zpem L i @omb@ﬂiﬂlgﬁdz dt hat- }a«% A egﬂmﬁpwézﬁxh@@ @%Jx\sof ]9" fferent antigen
i ndi ng donpmi ns,. .eac omain _e|_ng irected against a different epitope.

Phage di spr&PEERAGT ogy “NRy: Be Tt FT7 éi%“ to" §‘gf{e’érsp i€hes whi ch encode

ant i bodi esCewiictihatiiond ng acitwikti-esxtowalke] tre- pepfﬂﬂe:s of the invention

ei ther frogdepsribeitoes ofrBCR amplified Wiganes oF-kynmphocytes from humans
screened f80 posse55| ng the rel evant 30 anti @gg % Kor fromnaive libraries
554"

(MeCaf f er t ™32 4t 7 *1S90Y * Kat ur & 548* Marks, J. et al.

(1992) Bi o@@@hmﬂlegyﬂlo KPP R-FBB R -xFhra- ’&fo‘FTﬂ"[[VD]O‘IF ktrese antibodies can

al so be i nps@vesiby Ghai r-ghukiding (Clasksonx-d-x-ebgjat, (1991) Nature 352,
624-628). 22 Anti bodi es gener ated by the above techni ques, whet her

pol ycl onal ve addi t i.onal iljty i na

brp oyed abhs ReRgar of 1R eSS ylio® tihre Spomlivsatinpli pg Y Oménsis
enzyne- | i nkgdericBIRHidsahledisaseadtsrenErhiNhe ihventibe 8o pmideg 9éptfd6§whiche

anti bodies can be | abelled with an analytically-detectable reagent such as
5 a radi oi e¥eRs}se or eonsistefitheHavingseeuenees. B exammeizyme. Nucl eic acid

mol ecul es According to a second asgect of the invention, there is prOV|ded
a nucl ei ¢ SR HIPRAW e DA i YEP et e * gnkT by *of K

functi onal tymbegativalent | iigandi-acgeridkng «o-anyy-one-ofr-khe enbodi ments of
the invent b%lggégﬁlltged abpwe A - Quﬁﬁl}g xagl}gxnplﬁgql_% phj ch encodes 10

such peptides nay be identical tot codi ng equence of the nucleic acid
nol ecul es F‘e‘l?ilfl%td"iln”any S oF—3sET 1 IB Nes T ’i "3 BrxEFRx11 13, 15, 17,
19, 21, 23Comd5patddn 1B9, 3IINWI3I-:35;x-Z7F[S@9x- st YAQr-HF-K47, 49, 51, 53, 55
57, 59, 6lgo®3natlsn 1®7, 6wwyfli- x1§+x-2<5x &Bg]-@x-ﬁ%rxﬁﬁa—ﬂ 87, 89, 91, 93

or 95. These nol ecul es als erent sequence mhlch as a

result of tHEEEGEAS acy (SFWYt]ﬁi"‘géFfef‘l’ﬁ"‘Géa%]' *ahéodet "at fepti de as recited

in SEQ I D §@bindtfoR 214, 6;[BY]10;x-%2¢x-x14;x-%6[NRTB;Y-R0x-R22,K-Z4, 26, 28, 30,

1;(2) 173‘21 :;SCon%gnat%gn A2, 44mwy‘}21 %grx—gtgx—%%rxﬁ,[lq{%@rx%g—m 62, t64 |66 68,
r respectively

Pr ef er abl y OPRRHEP %%. ed ﬁuc‘ﬁqél_chﬁa‘_ " _eéu%ékhggs]t’hg gucl eic acid

sequence aSempéeitied 44n an)PNVHrieIe*f—XSE'@-Fﬁ RS Y-3;x3KPBF-;x 9, 11, 13, 15,

17, 19, 2lcomd3natdbm 237, 29wdli-38,x-35x-:3£rx-39x-4k-r43,[pdhd, 47, 49, 51, 53,

55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 20 81, 83, 85, 87, 89,

91, 93 or an eqU| al.e nent of any one of these
sequences. Eﬁ%@%s écané@ %er?}&l 8%05'1 g8t gy ¥shs %8?3&“ ﬁloﬁﬁeq"k?gceisn()ft he
form of RN\AlevamtHindifg BiddficitRE. That bhdydiowas BiscDNA, hthbC hmﬂhgg chfa.mrvaha'slts ance
cDNA, synthetic DNA or genomic DNA. Such nucleic acjd nolecules ma be

obt ai ned bgﬁgwmwgceswym&qb&wwb ig 9‘?@‘?@&% b somne @pbadiments oge 0591059 0

nbi nat
el o | byrIpBE brel UaaR o ShéesdG fuliBu 192 60768 192 0BBCASD pf%%?%%’
phosphor anmmezmmnmmomt 2203rprmgee@m2c1 OAABBBTSSL1, bAABi4é%6301r by

Thei n vi tASTOR L UhSBA TR CRABR 1 of ABRAD eclachBe6 okl REBTGTS e &

mD' ecul ﬁﬁem%aé;@%zdp uRheagid7an d&{%@é%ﬁ' i gAgBmmd efACSE Bl £- A§@5§642a1nded

codi’ng strand, nown as the Sense strand, or it Ry be
the non codiARpO64. hnélAIﬁ)Dé@ﬁ 1eAADO086DG  AADOREOAKt AAZFAGES. Kt AARA208228
cont ai ni ng nodi fi ed backbones, and peptide nucleic acids (PNA). The term
"PNA", as used herein, refers to an anti sense nol ecule or an anti-gene
agent which conprises an oligonucleotide of at |east five nucleotides in
| ength |inked to a peptide backbone of ami no acid residues, which

nrofar ahl vv aeande 1 n | wvel ne The tarm nal | vei ne ~ronfarc enliithilityy ta +t he B



15 role in transcription (including termnation signals), ribosone binding
and nRNA stability. The nucleic acid nol ecules may al so i nclude additional
sequences whi ch encode additional am no acids, such as those which provide
additional - functionalities. Included within the scope of the invention are
vari ant nucleic acid nolecules that encode the variant peptides that are
descri bed above. Anpbng variants in thig;regard are variants 20 that .differ
fromthe nucleic acid nol ecul es expli ci ZI y identified herein by nucleotide
subst it ut i ghgsofbal ietA 865040.11 N9R510408S. AlGyPHBSLIAAG GRS deAidang, or
insertions may I nvél've one of nore nucléotides. The varianis nay be altered
i n codi ng A4GRH30do A AG3043Gilon'sA B33 83611h. AAGERR1ALY, ohsKi HR4dte AAHIIG4rdegi ons

ol et 1 ons AALRRREY AALS S oG LR AN BohEe R E S AHGER on can
al so be enganssyred, ARLSIB6RR! NOASSBING! AU AY5ISBOUN AALSIBT6A! LAALS9370.1var i ety
of reasons, including nodifying the cloning, processing, and/or ex95e55|on

of the §en®ApPBdOdt AAhIFIbily pebliids.1, SR i AYLERBTB din dbid6750

fragnent at j P b, ne ts t hehi

ol i gonucl e%%?%@géf %ﬁ@%ﬁé asé){sséggi f‘?‘%:‘f‘?gj(':{ﬁaf unggggV\(ﬁlZgh %Aﬁgf%éli}éed to
engi neer tAARSMITUC! £88018403 £ QUEREIDSS.1SiALSEigHEd] eXARRIS9ENSARITOAY. 1be used

AN T R T N e R

Preferred gn8eliTRNtSAPEgloRlS 869 AAE7427Y8NART76548.1NUCh €7 @807! d

nol ecul es that are at ?east 25% 1 dentical over their entiré length to a
nucl ei d0acAlTREA6duAATIS281el;iR36002, C38M92, SHeA4F143EQCABSIRRS. 1,1CAR5293D.17, 9,

19, 51 sEadsdd Gasgoickaglstl Gl Radinnl Giastiztgy g
87, 89, 5 QAASEF, ORA6IFEfSIGAAF3583.1NTA £635884] LCAMEFIV0/1e @LARHT6NIY t O
this aspect of the invention co[ggrl ses a re that is at |east 30%

ion
i denti cal ©¥8f4I%d, nbB20dndeAB4 25 e Q&%‘%@Sg-lac@fﬁBﬁ%ééul@ﬁéﬁﬂigﬁda any
one of th n I t t at
oast 60% AP Tarar COTOTELE QU RUES, LATRIORE (v 08, ERER B e
98% 99% drC4280. PC4E83,i EEH28110PQB3y M6ABA L, 0SG7MA] rS$98%hentl BEI9Reis/are
i nvention, thﬁ‘[é"il i S ﬁcrlegi;/ﬁrde a purified nucleic acid nolecul e which
hybr i di zesPEAHEALY g PR GeresPe oS te R SRSV R nucl ei ¢ acid ol ecul e of
the second aspect of the invention. Such nolecules, which are partially or
total |y corfelfaserpet yf theirvhtionulsbéhdudes ligands g diecfan@fonsibeeghbaipatioakpect of

the invention may be useful for tisen,se or, probing purposes. Suc
ant i sense RS uihas ares gaplicly identEfec Bereiy ap?t&pglﬁy-eaﬁvﬁgﬁd%@@wmt e
recogni se, sn$pafs k@l dr¥ b'ichlffg(i'cah? d,@{‘i@ed%rex%{%g& EFRIREGEd BE Pt i liBfaBitd

nucl ei c acid encoding a polypeptide of Invention, as wll be known by
t hose @0 dpuphrasimgndomi bt combindieriad dibrarice of chemica xeompoundsothéh, cag. @ity oWt ends

i Ph i, 43 089),: J. Ne h 6, 60.. 991) ;
0 conaor ¥ sune Bacfbde o 8RN SRR el TR T AP R ORoA s
3073 (197%ppresentuiey mbnallonabCintiBedies?4hd d4ofvatied HAESHE EM \easmple, afich

Sci ence 251, 1360 (1991). The term "hybridizatign" as used here refers to
t he associRMPERASaN Wafe signafcantetrugtusdlhemolagy With the prrtiderssawrBeesHhatifelr ogen

bondi ng. Lxgieiafa&idénﬁmqwﬁtkﬁmﬁ@%n s: B4 T6l Ko 19 12, 63'1%92(}?9%%9% 6,aRd the

ot her will ree in so ion. T theé two folecll s may aced in
cont act25wi30h323¢, 3 38h40, 4Bt H6.cA8a 801 12004, 36048, G0a0dU4, K180 G&IT72hbdhdiong. The

i nhi biti bgj di ' letely 25 ‘ 4 I le t
target ol e dnkh e i MERTS 8! Fontheians Y b B RS 11 °
the art (smeh af direwbigses, fobaxdniglekloaks, db. TSU9PAL Proghess UhSiratdin dhdcyure
honol ogous ' en conpet.e r inhibit the bindin o{)ea

S

conpl et el ;Pr%#&%zl g (lﬁlﬁlpte fuet. (ol h743)2 3%732{'8%0 Pachy cemponnds  pay i
diti . i . i ! . ; 87;
Tot hous EndHisRd T 9EREng SRCBHANllshe Y - peptilt-oRriiiing, BRERRIes| SP0T

152: 50395 fictioh&ty-¢quieieny ligands efithe first espactidf ittleniavéntioa. hybri di zati on reacti on
that favour the association of very simlar nolecules over association of

nol ecul es .that differ.. H gh stri ncy hybri di sation .conditi.ons .gre defined
e over ni ghi SRR RL st SREEpaRs eS8t aripie i ariS0 spoRian de.
SXSSC ( 15QHMNB Hhosd ALY iSRS R fatihs FHOMMIBRM HIRRGANIRIGIAIET ©).
5x Denhardts sol ution, 10% dextran sul phate, and 20 m crogram m denatured,
sheared sal non sperm DNA, followed by washing the filters in 0.1X SSC at

approxi mately 65C. Low stringency conditions involve the hybridisation 5
reaction being carried out at 35C (see Sanbrook et al. [supra]).

Dr of ar anhl v +t he eeondi t1 nne 1icad far hvhridi 7at1 an ara +t hneea Nnf hi nh



26 Introduction of nucleic acid nol ecul es encoding a peptide of the present
invention into host cells can be effected by nmethods described in many
standard | aboratory manual s, such as Davis et alL, Basic Methods in

Mol ecul ar Bi ol ogy (1986) and Sanbrook et al., [supra]. In eukaryotic cells,
expression systens may either be transient (for exanple, episomal) or 5
permanent (chronosonmal integration) acg@rding to the needs -of the system

" The encodi ng vector may include a sequence encoding a control seqguence,

such as a §j. ' 1&@@@ S§HB e f%%ﬂ Wy .06 exanm for
secretion g)'flgl?ﬁgl ?;‘r%gltrﬁls at‘gﬁh ;lt)ol pgeeﬁ}?. e P)?llt' g t e%ﬁ%&ngﬁﬁ%gflﬁt?ﬁ%%égg%k cafism' C
reticul um manpbecychie ppeidepheld in € peepae Gameworkt by théielieking groaps atdabonds. The
envi ronment .. These. si gnal s be .endogenous to.the peptjde or they .may 10
be het er ol §JBH&C ﬁﬁ%éﬁ@?sE@ggéﬁw@éﬂﬁ@ﬁgﬁgl8§ﬁ&%3dgbﬂgvgﬁf@§mﬁrﬂ§gf ra
host in pogild typepepiites. TReteraBlyO AR $§1RDeplides S Mpk OBl nCPMd R anfiggHaaL es, it
may be desirable to add regulatory sequences that allow for regul ation of
t he expriespiektabbf batteenpbinddpmiineadids ati ve to the growth of the host cell.
Regul at ory sequences are those non-transl ated regi ons of the vector, such
as enhanceB®]ogicsllypadgive tpeptides mith=intigenit Binding tSﬁwmgaipﬁdg tiege ecwrdiffhtesthe
interact wi.th host .cellular Qgt i ns bo Carry. oyt  Lran cri$ i on_.and

E)‘{JYF G e fbrartes.

trans| at i offCSRSMVSIaN may ot g e PERS elqic 8ds <R e acif e

expr essi onregitiued id@iifed 4 pﬁﬂicig_aﬁtﬁ BAEEshtIgEni6l S, RASBEr with MRS Eerkcodife hBen cal
or physical stipulus, including the esence of a regulatory conpound or to

r . .
various t efsepRding Barmewerk resishps @a:cb%gmd torgive ara@lyp,qpﬁger vt efchpigeadd aadd
ot her rggu q i gt ed: | & &:.act 6. lng
cequency pL RoHaRETHERGRT, ShiIBY 230l S Rk KIROME & Fdeldot
sequence chapnizat withied edéadngtd yhage pooteam fox prangpdd plil ofcthe dactérfophagel filothdy
contains the contro squegc S %nd_@nlﬁgarogrbatesrestriéé'onhsit . Nucleic
aci d nol ectiFol MAEBledPRgDT GRIRed AReile SEch 0E rPasn Stiesrng So'bp ehagediriry
create trapfg aiﬁfgen Qill 118h SdentfR}HhdsE YloAds! of intedQNMThedd tIoRdsan Hiéh e biitgarsaiani ¢
animals forma further 25 aspect of the present invention. This may be done
| ocal |y byitergivesionngdsi efnmytagenspiftand sewspmisg torimpypvgdhenaffiniy efhihe geperpigd
i ncorp t it di fications. Such transgenic aninmals may be
partiCSFgrﬁgﬂﬁggﬁﬁﬁhﬁﬁgphe generation of animl nodels for drug nol ecul es
effective gs o] f i he ipv I O ells 30 In
a fifth as%eg?@gﬁg&)i higpé[@fs -ibté%ap?%g‘g@ggia%%%ettﬁc810I(%E rans %llre_’ﬁﬁe‘%:lg v(%\'ﬁ1 h%g
vector of fuletidnally tduied@nad tiaf pdptides thatedrt iegpliciilh &lehididd ledéih sTlaf ndtiog of

i nvention, i.ch be transformed, transfected or transquced with the
vectors of o9 %W_I;Eﬁl%mﬁa@ e ﬁpp@wmabgb%ﬂé% Jielopeahatea
| ong-t erm sﬂéécﬁﬁrrﬁée%{ 9ea?sr UG | PR3t d &erﬁﬁ&ﬁpﬁ tmﬂﬁﬁﬁ)ﬁﬂ’_@melﬁt(ﬁ%(ﬁequles

expressi on may be preferred. Exanples of suitable mammalian cell |ines
avai | apdle with [desited rrepertiesplhess itentinignes danobe usad tohgengrate moalgcilerc pessessinany

ol Lect ond %E%'Eﬁ tﬁﬁeé&%‘%ﬁ%‘%ﬁ{j ARt 9%”@%9&&% R o1 ovary
CHO , HelL ' BH Ki 27, 313,
b, ek 29 el e RS SR el e bt Bty Sl S

exanpl e Hepclatques Bl ¢dinbidatibhl ithhasledil 2 freddelithg Snd tcenipirsr Viealibaion [ppogranis
system (c vailable in kit form 10 fr inter_a i trogen,

iall . ia, In
San Di egoO%.rr thepriedhniones thegirad” commopnd witiyp le%ﬁ%ewk foibe QS%GPH Sin the

art andsr G‘ptﬂﬁs%ﬁlbgfQ@tﬁbi‘iﬂﬁ?!a)ﬁi%fbit?‘dﬂlﬁfféldm coffipbhent f¥@GenfQr | cul tural
Experiment "Statioh BulletCin No." 1555 (1987). Particularly suitable host

cells for i hi I NE ! t.cehl C hila, S2 and
Spodopt or ot pBifiely'eh § She e\ UAE iaBadkl SpClor 32 liARRP b,
geneti c exqmehmionial eheatigrysmignbevnsetl o pérerald oarefine Eheastfoties affcompbumlbitieat pl ant
cel lular gepetic expressi pn syste i nclude those described.in U

5, 693, 506;%"@}‘3@@@&1@?? Ogﬁl?ﬁsewsp%ggbfeﬂif .d?lﬁ\’dﬂi}?fieceﬂ%ﬂne% “@éor@faf&éfﬁeti c
expr essi ONgrbihdf Bitfeviopl scaffbllil PHeSe 485 SR InAGRGE0BEE piidé SPlroarid A8 fbbul
Phytocheni%%ry 30,658615%863. Exaﬁ%%esgg?npartFcumagﬁ%lpre%grreﬁl%%c?erial
host celll ssynthedisichdthss rselid-pltase cplit stdaphghbine qroces0r Baralle odambirBtariptunity ces
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28 aspect of the invention, or a nucleic acid nolecule of the second or
third aspect of the invention, or a vector of the fourth aspect of the
invention, or a host cell of the fifth aspect of the invention. This aspect
of the invention also provides a peptide, antibody or equivalent |igand of
the first aspect of the invention, or a nucleic acid nolecule of the 5
second or third aspect of the inventiogg or a vector of the fourth aspect
of the invention, or a host cell of the’fifth aspect of the invention, for
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dest ruct i quesepied it SEQID NOx§6, §8,e%)p82;t94@ﬂd96e i nvention, peptides may be
used either singly or in conbination, alone or in conj unction with agents
designed to pronote their efficacy, in single, double or nultiple chains
with or without 20 |inker elenments and carriers. One mechani sm of treatnent
is by generating counteracting anti bodi es agai nst these autoanti bodies so
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30 O her methods of treatnent may utilise principles of tol erance induction
such as clonal deletion, anergy, suppressor or veto cell generation to
prevent the autoantibodies from being nade and/or secreted using the

pepti des of the invention or minimal reactive units of 30 such peptides or
pepti de-counteracting anti bodi es which react with the autoanti bodies in a
manner which will generate suppressor eglls, veto cells, clonal deletion,

cl onal anergy or other nechanisnms resulting in the prevention or formation
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and cDNA dEs%,\3a04, ue%, 5088] 66%, T0%,80v6100%d, 95%, 98% oh 99%tiadntityefolan Gatio &iid 15

ot her sequences whose products utilise the sane nechani sm of action

descri bed ¥evEPnPieasRigkin i RYID NOsie Sclht éxt® dautth 24 880, AP 38l Pe
packagerd wid i gl SR8/ 8610 84.3%, ¥AGAI 98, 40l RO, bBA4 Al GeSul Labl e for
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Damage 150 JebyGilotidnds Bs dBdRACEAMdrEhdrshet s during the preclinical period
is characterised by the energence of diabetes-associ ated autoanti bodi es.
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vari ati on therapwéicallydey pessivritauferi bodi es and di agnosi s of di abetes has been
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t hese nontlipolyolonaitratibodies arg deeeds & b@@sﬁecgma@méduﬂnas haopse; kahbéngeat orhi s
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insulin-reactive T cells.(16'17) The devel opnent of anti-insulin reactivity
has been pestwabumin,tthyloglotuin sl keyhvlgdirnpet TBemperapiny The corpled peptide is
experinental dat.a exist.to.date t link ipfectious, agents and .insulin
reacti vi tytﬁ%fhf‘f’e&e R Lo %fm(%‘ig? iigcﬁg t{;\%%wwﬁlﬁ%dc*é'fé'at Ke™ e%{a%g s of
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per i pher al readilyupiodueeds byt enec ekitled! inlythe vartt The genersk gnathddologyf for making
counter-regul atory hornones such as glucagon in newy diagnosed type |

di abetics. 8-20) These observations denonstrate an ongoi ng di sease process
which culmnates in p cell death in type | diabetics. The sane

abnormalities of raised proinsulin to insulin ratios, insulin resistance
and 1t maitrad nronfile Nnf Al iicanon cacrrati on Al en annl vy tno tvne 11




simlar specificity. Such nonoclonals raised against anti-TCR VP reagents
had the 32 capacity to dysregulate insulin secretion from human pancreatic
islets in vitro causing cycles of hypersecretion followed by hyposecretion
until the islet cells stopped secreting. These nonocl onal s rai sed agai nst
anti-TCR V13 anti bodies were used to screen a human 24t11 cDNA |ibrary and
identified clones which coded for GP-2,protein (a glycosyl 5 phosphati dyl
inositol (GPlI) linked nolecule), secretogranin | ( an adhesive protein,

seri nepho ryl at ed. i ne: S t -gl: Y ﬁg ubl.e i.ch
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V13 nonoclionaition eagdatscankdctor dianbusppmpertise d.eadorarsolypeli epitbpe, affnigf etc.
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secrete i neubthit Reaedsday felysiaagld, dlih @ b Peocc eldtls Adail.cRcil @Ids 849 34Ber eased
gl ucagon segrﬁii on. ' The potentiating effect of glucagon on insulin

secreti on (@€8Dbmayialois.of8ieretion of insulin by separated 13 cells is
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conpared tQ 5 controls .duyi a, 2hr. :28) In the sa tugdy, .the

o ubose. i Carlpeisedansibody’ Bl F105clk rossbioh n B FERORD B8t B e: HEdIEE e ance
test demdngfilitdofthedodranBbdy, i Nsulin resistance of psoriatics conpared to
controls. High values of cholesterol, triglycerides and depressed

HDL- chol esfyef ghthWeiIRnSfveeE raﬁtti&ﬂy'xﬂay%@ﬁ B3 i@ ttiBo N thayid th antibody

dysl i pi daem as associated wi th hyperi'nsulinaem a and insulin resistance: 29)
Hyper adSi viaawingntvest diffecen rntigéno bindmgedamains, /qaelo deinaink being alirsttgdh aigainst a

t ransduct i(ﬁﬁ“er%%fsegoﬁ éﬂas al so been reported in psoriasis resulting in the
antici pate uctrTon of GPl-linked nolecules in psoriatic skins and their
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of glucose intolerance. |) Vitiligo Vitiligo is an acquired hyponel anosis
whi ch in tameplibef oYigenesodl bymphecyies fremplurdanst ssraened foif poss¢ssing e aelevant t hough

mel anoct es.... j : al | r-0f th [ ' 0 ufactyre the
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cofactors in the synthesjs of nelanin: 32) Vitiligo occurs in 1% of the
popul at i orplEke ipprayed by chapshubting éplagksgn) T. gt @kd(i%?aia%e 32462 t h ot her
aut oi mune di sorders such as autoi mmune thyroiditis, pernicious 25 anaem a,
t hronbocytopenia etc. One of the factors affecting skin pignentation is the
al pha- nel anocyte stinulating hornone (a-MSH). Binding of a-MSH to its
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directly correlated with insulin resistance, fasting insulin |levels and
body mass i ndex: 35) 30 Mel anosones under the influence of a-MSH are

exocyt osed from nel anocytes and transferred via filopodia into

kerati nocytes. 6337) However surviving rnelanocytes in 34 vitiliginous skin
have been shown to shed pre-nel anosones ectopically (38) indicating that
regul ati on of nel anosone maturation anchzexocyt osis is abenunt in vitiligo.
Prenmel anosone sheddi ng parallels hyper "pro-insulinaem a of pre | DDM (18)
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si gnal | i ng®s8{ieg aPertides pntipody o tunetienally-gaEyaler disardarcardingfaape ¢ 8f thaor nal
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Data reported on 102, 733 screened children aged 8 to 15 showed 14. 4% had
acant hosi sTHICGFIEAES: Measures to 5 reduce insulin resistance and
hyperi nsul jnaem a. are. cansi dered of i nportance . to inprove [
Coai 1 on. FISIC aichiRISTES ok e presaut R Saraag borin He s ot ROt &
activity, mREIAERSBOSFRHLSSDNA, HchidBis! fof inBRin8é EONAO kRIS TN ARE galonae mal i ty
i n chol esterase synthesis,o0s-so0) The GPl-linked 10 proteoglycan glypican is
present i nPNAe Syeht peeleic et moleglonmagbeiizinahbic plosme, brghetaicalssygilisie h
factor av %élﬁm?dde]& by R?Qdcoﬁfbtirﬁtiaﬁ i dTRt Tl&é&ldcfe‘%ce%i&’ l@%ﬁ%le?&& ﬁf gfe%h%ﬁ,ef&r
ur ol dnase-type” pl asni nogen SCt1vat or receptor, uPAl't, Ts als resent on
ker at i nocydxampken dbybehenscal Bfnthests eding tdohmijessaduch as ysoBé .phdseeplmsphoratidide of
t he uroki nase,.system haa_ beenobser\@gﬁgﬁi ng und heal i and in. the
aut oi mmune” 5 SV ISs KPR SRNeRLsY © TS OF O SPRAAUOR OB 2] STEIRIMY, 5t e
this syst epNanfolbéiffes’ s ednerafly Be BERIAGOBALE B, $io 36 i b Sarksaiptiohde DigARgE
that can be caused when UPAR 1s conprom’sed by anti bodi es agai nst el enents
of the GPIselfienkesydheaveleibeeid nademilds exhylhedioublarstrandedios simgle-strghdadefingleseases.

The effgcts of i lin on.el astas d trix tal | oprotei ngse _expressi on
are vl 1 s BRA e B 8 BbR5Ra Alsf Rions af e aotse auatsh of Rig BBFe  on
have a r ol g@nldbdiip@iaid, Ao a&ered Y ad i AlseiseRbaRt r el ated skin 20 conditions
and al so in del ayed wound healing. Al opecia Areata This is a suspected

aut oi muneriapd) thRRivRiERoRbAIECAIS) RAPRASnIRER0f BN tnd RRADSRMIZIARE DY
the age of 50. Peak incidence is in children and young adul fs. (55) Al opecia

areata is associated with various atopic and autohnnmt ne conditi ons.
Di abetes nellitus is




25 not increased anong the patients but greatly increased anong the
relatives. (56-58) A study in nmen with early onset al opecia reveal ed an
association with insulin resistance.(59) It is proposed that alopecia in
its various fornms is another nmanifestation of insulin resistance in
genetically susceptible individuals and is part of the spectrum of diseases
covered by this invention. 36 Al zheimeg's disease Al zheiner's disease is
associated with features of insulin resistance and abnornmal gl ucose

tol erance._|n. i .G SUR| . L h hout.: i ObpRj A

allele, th‘?h%glggé eggiéequga?gﬁdgfg S’A# ? H%?Erlr%r ﬁ@%‘??@&é%@%ﬁ%nﬁép o
hyper i nsulisadnien, sefojseiot &1 atispaseadoleailS ol ad Wnfigemo pgant vdidhi crsgprises an

bj ects. (60) A | ycat | : (A f d to .
Ponenzy mat A EPREEETOR b SEHRHERE G ORda TG0 i & P PEOl Poups
occur durifey RGNS, FAkhPrefSAbBHHES B3R Thatedmida] HisRbebefersiBlubilityfo théCES

change physicochenical properfies of affected nol ecul es and al so induce
cel | ul a5 stogmpebitipmgPHAd manhdecpggylatedi tonexteng: thenlifesisntia & welli abetei they

conplicatigons and,10. Al zhei.ner' s di.sea t e| ' pe 11
di abet es a?rgtse%’g%\gf gfn d° leﬁnﬂg%Xssl@%?%%E%n@%)rPyll@% %‘dgr‘%’ e@%ﬁ;?toﬁ S e? crgxrryl oid
pol ypept i delofgatipn (Niplsér) PR)@r piaioospanticancet Binge Bexd 8303330 d beta-protein in

the brain in Al zheiner's disease. Both anylin and anyl oid beta-protein are

degraded nehdrEtL la¥idbyoletidel bMthd aavaALbR .qlta)griwm, bhDiE: . nobPgheel ity etheepdiagat i on

of both these anyloid proteins 15 by i ndi cates_a conmon pat hogenetic

mechani sm feapensg Yorphe matuse pentidk oa anibediby iiselfikhe sedingseanenss fetohe Mabiie t o

q . . Co . The .
o501 <ty oo ool 2P iRl WhARESEerkl AOTE, BAREIn AR Ao Ra B © 0
Al zhei mer' cpaly saquencyrgpelt @d avptod, pen-of gnepnd-epolgpapeidé seqprhee rthes coding

Si gni fi tly | CD5 I d by PIPLC | J f Al i '
br ai n “cor t EAURE DhLR ST GH PRI L AR, Bk PEMLEOT A H e tsd BIURER ves
found to deyige@henbss, tddethet Gath rivhe ANTBRAI &h-dodirfsReqhdnbésa GRRidiYndnaus e

downregul ation and increase susceptibility of neurons to conplenent |ysis.
Anot her GRedingnk éad gr sadepuses.ssuelhes Herftringcribed.grdntanglated ripguenecsghatdasha ( LAVP)

expr ess W i -Of .. l.at . Of .1:Aeur ons
Tt ho B el th B EFo 06 80 hiiRiCH o BRI b} Bof d BRPEMGIRE]
cerebral cOhdmxleid dvid makepules mag also pichids additi enah bagnelaet whithaneds additiowl at ed
with | earning and nenory, and.i.s expressed heavily i.n areas of the forebrain
and di encée Paﬂg%ﬁ‘éﬁpﬁme%’éﬁ‘m’ g%?@étiqn?ﬁg'ﬂﬁg%ﬁfé?eéd | i nbi ¢ and sparsely
in non-linpic, md and hindbrain regions. It has_been,shown to be present
in the ad ?flus?gwhwﬂ? FOoRP Of they iV riiod Ate iaploRliclfi G ad molesyles ffat encode
downr equl ak G peydé%g%at atd @chibedt &%@éléﬁo&g%iaﬂgliﬁqmls %é%amisre,t\%ﬁmsl - GPl

aut oant i bodi es coul e associated with loss of cognitive functions in
Al zhei rdé ' thatddidtsn Somp the mheleicagpid medlepuled exphicitly identified dierdin dyi nuakdotide g

| ear ni ng an MOrY. .37 (66 t hepsi .a GPl-linked spartic

br of 6f nas ) PPy SRTEN g ctibfs phbertonn B Sbsbhuidher IpieideR SEmstrBRREP L e ase.
Cat hepsi n dheappeat sutloothiis dThewtiReH Inadyelit dlterddhia chdiag todhogesdifX régions or

Al zhei ner's di sease patients conpared to non-Al zheiner's control s: 67) Sone
of the ef f'@&h-sglﬁramwap £ Fofingeeione Ay Brpduee ONSREYALVE <t nonropsaretizh 2y ne
are prof ougginaaGH WbsahitBAs, AbleRomtediRBAlonser oi d 1ipofuscin, atrophy of

i ntestinal mucosa and | ynphoi d organs suggesting that Cathepsin Dis

essent iz 10f ntdéis Yeid) S3ir8hyBA AR A4 BY ALl CaBly GRRRd HSPCS)
whi ch are -Tinked nol ecul'es are present ubiquitiolsl'y dn basenent

menbr anes gendrabiy [knows nibrthe @st, forda Ivaniety nd epassi vincluding enddifyimigvihel cdloming,

Al zhei mer' s _di ., On h HSPG gl ypicap-1, i d di
10" cor obr oG AL GROTAIY ohiE 940 o dier (e apSedtier ARG B been
| ocal i sed ﬁﬁdoﬁwm%ﬂeﬁthﬁﬁﬂ | gndP IR NkeabRmBBUT bft | gend! mgsnt@ndn@oggm)abl ic

angi opathy in the brains of Al zheiner's E)a:tl ents. HSPGs were al so
denonst r at digonvrlgntidey aeveenyoagfliessspecife ésshniguest wiieh mag pe vaedetoengisieer tha t he

Che 1 ortyablspladaeRe, SHERRNET by aliacbin) He et B0l s eR s o

15 vascul adltet glyegdyldtioni paiteing, dhaagdcodos Prdfereden Grirtbica kslick acibhastihitodigen i n
the vicinity of capillaries suggesting that the breakdown of the bl ood

brai n bar riBiatioasang o forfk er equisite to plaque formation: 72) Vascul ar danmage
is an inportant pathogenic factor in Al zheiner's disease and is consi stent
with the role of pathogenic antibodies described in this invention.

Finally, the altered glucose / energy netabolismin aging brains and the

desensitisation of 20 neuronal insulin receptors (insulin resistance) as in
tvvne 11 di ahat ae and t+t he Averoaniill ati on Nnf cianal l it nao and nalirnt r onit




metabolismin the brain in conjunction with insulin resistance: 73'74) Both
gl ucose intolerance and type Il diabetes are nore common in this group than
in the normal population (The British Journal of Psychiatry (2004) 184:
s112-S114) (D abetes Care 28:1063-1067, 2005). Mania and positive

schi zophreni a are associated with 30 hypergl ycaem a, hyperdopam nergi a and
hyper serot onergi a whil e depression and&gggative schi zopheni a are associ at ed
wi th hypogl ycaeni a, hypodopani nergi a arid hyposerotonergia. These two states

orr ol at oniera SR Ren o WFERPET R e bRGRRE har P TG TR bl 5

appr oxi mat khst 25%defticabdviee the i entutehengﬂdmmllﬁc P rREsLRRS IeoﬁU@hl fdtonent s
al so hypers é(ite rtisol:; 75) Parkinson's disease Parkinson's disease (PD)
SR og

i s char act SrogredsPvid: 1Hsls: &> 1902539 &% ZdoparilnéhdPc3h 3ettons in
the subst aps i Gbas76h, Shesnauronal sdoaeRerAl ol or.ognsi dor of dyoge due

to oxidativé stréss I'evel s ’of > dopam Trie: t udi €5 6f post
nmort em br afh 9B|cs§ﬁeP1fefanab1}D|3 rpmelcemds miokecele rapczmdldgdb this abpectef dfe inmattieased

oxi dative stress and.i u ke i. n u ons...77) It
s been r EEUTRRE TR BBV oAt B ora R Boa B AR RIS B
t ol er ance: h8lecdle hdvig ﬁl@séﬂetofﬂ{esé fdgBerces, M@bﬁf&ﬂﬁ?ﬁ%léas@ﬂd%cﬁ%a%ﬂwmdty
hyperirtsulinaen a. %nsulln is known to have a hi hly re ul atory role in

neur onal n8ewBBYs atieashd0%; ajtrapt 80V atlens 9P Ynat leas) {X%i aé&pa@ir 8%(919 iTAfe

amounts of: B I|:|;_{|n into rats was shown to result in an increase of dopam ne
secretion: L?‘;t urt hernore, |nsuI in has been denonstrated to regul ate the

synt hesj it f t port ek from
the C ol AROEER ' o ek spRE SPRE VAR AL s BRRS BuPRAGRERIC g ¢
doloam Ine upbkRkee bghﬁli;]@ybhdizeﬁﬁmﬁﬁhfgh stﬁx@el lﬁ@@oﬁx&iﬁolﬁdwtﬁuqﬁclﬁtmﬁbmbleeﬁle

nol ecul es term nat e dopa gi c sjgn ing by cle ng t

neur of r ansth 11ei6ond grRerhgl g"s?n‘éﬁ?’f}t’@ns ga%gw %Blﬁ%m”ﬁeh.qr% oe¥tally oErgYt o
produce hyResatysRayte iR udie{ceeid Mol'é@llé‘sao?‘tﬁkgse%ﬂépﬁﬁé‘ct bf RiRRRALY ﬁié%r%% 82)
This can contribute’to the abnormal glucose tolerance in PD patien A

brai n derivefilafer gintisgnseedt prpbing dewipossd. ndughotantigshse mal@cld% haurhbesn
shown tQ. b t sSur.Vvi vaI for do h

Goconor B oidbnBRt o bint |06 4ckiBEhOfo [8logARRSTLATANG BENT A" kol DBovent (o
neurons t Emnsde;gmecrfat tafgen nadléie raclideam@cgﬂga@glypebtmrfﬁahe mveﬁtidmd an@vill be
anyo-trop te scl erosi s, .sl.eep disorders iz ren

Al zhei mer"' %ﬂoaﬂ@aaféese of ordinry slilie fh agglgfteeﬁar exarpley| @Fmgfpeﬁh a@}%@g%

neur ot rophsg figciy gl@@l\@caﬁoequlq&ﬁo&ﬁaﬁ%nﬁﬂ 99196 Chbr, IRt Rodhém 36,

60- 70% (83) A structural rélated pol ypeptide call'ed nedrturin (NTN) has

al so been oA )oLegeeral. pHudmc PsndS\/Rasaﬂ 30°Ec41979)f Goontypan..Rviapce 24 hddor
synpat 2NS0LY, uron t s for,, FR- NTN
(TR o0 oSBT PR o Tan el BREE 388 oo O 0y R

| dnase r ecefroto Iﬂeat a&é«)lafﬁmt oRatvd h@ﬂmeSacidOmbl‘eemaDmﬂn miea@mﬂﬁa bel lejdespes oOf

t hese receptor prote| s could inagt|vate the| S|gnal ing activjties and
thereby el R Tl 0%@9169%%15% ﬁé%fe.atsy S‘%@"’W‘ﬁ?ﬁ? ar will be Free

Anti phosphgl dopitthn2Théd A6 G50 %qiecate@%ayaﬂ,e 5&&%%&%9%@@ A8ier hggn noted
in mgraine:85 86) Miul'tiple sclerosis I n a study of 357 consecutive M5

pati ents feanditions KBt &viow h;ydmgeuéapedlng nEletlhblbm@Q@@ |habnldmat@n Vs eampletely her
aut ol nmyune, ?xhﬁ Qnet'{ar m&'lgcfl.ﬂ 461 t?%se{ %ﬁe%ufé’%gya b9 %Q%J%\g% Qﬁﬂlgl egggﬁsxgcﬁﬁatﬂﬁgr ee

—~O

relati vé w Anether? du nune
r heumat oi dasaat, hliSIkﬁlbﬁm inithé bitgsee, fotpexample) Sambrooklep el dept-alili Atmbﬁsntmyl itus

and uveiti re the no n aut oi ne di,sor der sSsocC at ed
MS. (87) 1 _%\éﬁ\ﬁ%‘é’éc‘?ﬂ?@ﬁ willihen cpBRFia b ek enlawadlm%@f Hled to
both cl as Shcﬁi%lo% 3%%}@&11% Jrheatﬁr g\ﬁo%ﬂ@%ﬁéﬁ%m A@tﬂﬁf?@ﬂsr@ts@ﬂlﬂ beRQP0Rf 38

M5 patients res aS|c protein (MPB) Iin T cell prollferatlon
assays. Retepghisias Wabl, oG nsmi BrL abBetgerA( 1987 s Methode | Enzyonob ali2i I8 7vend

al nost onmon i h-di ahet.es _and . ame nmagni tude as MPB -
respons@S ]gg%l?e ﬁ‘gééﬁ&gd% 088 W%Olhggestopﬁ i)ontrol s. A study of T cell
responses of 54 15 n nosed di abeti.c chi|dr showed 53% were
respondi ng XHOgepey’ (@%} %II %d@‘ﬁs inrpclibridizationyreastion tgﬁtcfé'fqur thesasearsation gl e not

i ndi cat i veﬁe{g 4iRBaClhdlbeRs 565N GhiRpASE, m6lE'§JXesa'ﬂ%t hdi g, mfgﬁgaﬁﬁgénw of a
comon nec ismfor both diseases. Ms patients have increased

suscept i bi hytridishidon feasditiony hnepdefined agarioverhighi dacnbatipna atc 9210 dni s edhgioncose
counter-regul atory response invol ving glucagon and corti.sol.(89) The 20
mechani sm of hyperwoi nsul i naem a has al ready been descri bed and the fact
that M5 patients have T cell responses to proinsulin indicates that

cithel 1 ni Afal 12 ol l Aarnmaoae 1 ¢ nraval ent 1 n NR nati ant o Tha carno



Myast heni a gravis Myasthenia gravis (M5 has been reported to be a
conponent di sease of the autoi mune pol ygl andul ar syndrones type 1 and type
11. (91" 92) Anti bodi es against the acetyl choline receptor (ACHR) and

acetyl cholinesterase are considered to have a role in the pathogenesis 30
of M5 (93'94) There are however patients with generalised MG who are
seronegative for 40 these antibodies indicating that other autoantibodies
or factors are involved in disease indd&tion. In generalised MG increased
| evel s of DNA autoanti bodi es have been reported (95) and high |evels of

| upus ant icomagsihgrit0%a foinrpadye, XSG EOniM aCGlotl saM risudiviiG cpetd)e A0mMMI6) 5

M5 is a disease of the C punction inyol yi bi pdi ng of

acet yl cholsf)ﬁgm( R E”?tﬁ Eﬁgf&g‘jﬁ% lﬂ,&%’@ar@fc ilft}OHES]t%g{‘) a%%g%} eq‘HE’ga oviRd _20
acet yl cholghig@gtdavl d8h-B@sd NHedr8S MO Spei@DNANRNS e 6§ URBhing Ahefillers inal
transm ssion. Both ACM and acetyl cholinesterase _are susceptible to

regul ati od-BY SSEvall appegximaislyl 6H Cahawgstiegssey condiiousrinyelye deedhyhyidéghiot aeni a
has been r s@ALL ¢ C 4 ol i nest er ase
netivity oo B CuERl SR 8051k SERIbaL B TAF D pBRRLY. BEIRRRET RS

| evel s wenged fodigiailiizatios dte thoserof highseihgéregse | evel s. (98) In diabetic rats
there is al so enhanced desensitisation of the acetylcholine receptor. (99)
Fromthe wWegwpoi nt of this invention, the autoantibodies which recognise
signal l'i ng nol ecul es, DNA and phospholipids are responsible for the

neur onuscuhas foaBf dspadt thie Savdnfiod Prdviidledi Avebys! Sathl &t b BxREssBInUGRER, that
met abol i sm and signal l'i ng nol ecules. Acetyl cholinesterase is GPI -1i nked noo

and may benepyearatgyp apeldicdasid melachled thesesend exthirdsagpect g theninvendioaa $be

| evel s (of t ' e . . ian. ilLary
neur ot r@phiecga%sa(;c}#%er 1911 r%geggg%’t@grrlﬁo?l v&?@% elr @ﬁzgﬁ%sgglcéﬂ-gg%}lﬁiggﬁézﬂgééﬁ%&%ﬁgﬁ%ﬁn to
be i Invol v ]fhé dlonink aba;ﬁressiggwsﬁqﬁm MYie b&pti)desg gf ﬂl_erigmﬁb@ maiyst?ﬁkebaf prRp&ed im
musclies O serop03|t|v patlean ] . 1IN ICﬁtIV (6] causativ- e
Sini | ari t TBOTUAARE dPIMBY AFPTeRSIRn &t (eih aposking MGIEIC agH, Ralesles in) Yeckons,

scl er osi s, cofflal SHM 2 8PS B! ﬁkﬁ@xﬁjes?sﬁﬁsrﬁéthédszeiﬁ% Weflil&éﬁ%l 1§ oSt 498 i

patients with anyotrophic lateral sclerosis ( ) are glucose intolerant.
Ther e has theert andrmanyy anesdescriheddn aletailvbye Sarabrovkies af $suarqyrandekgmandezidol i ¢ 25

abnor mgl.i t S darynt 0 nuscl e atrophy,,.Eugl ycaem.c inswl in clamp
Studi oo’ ogtler EIRLEELV e BiBEsTnthORRSY Ueipe b B o s W et et o
reveal ed tAatemitPutssSaedisgd, Donllon, BasosliNewnY stk Sydney Alokye.orpadte)d t o bot h
control groups(103). Abnormal plasna glucagon | evels have al so been

denmonst r at@shetally Adny Psfeintott vectos M@ iLshithble & Mal®dis - projfdeh® Nt expsl Mickdier ed
two test neals 1 week apart were shown to be hyperglucagonaem c 30 at

fasting arigidgpolegylesta prodyseir solypentige e asquiedrpest iy bs useshilhe pROTPRIGAS  Many
ALS pat |  od 10 I , Uotics of ! e
s OB BB e B R o kst Con

mel |itus. pro have been
i mpl i c&0edknbwntahé rediineriechnimap|siichass; forsexafpkt] thost dexctiledan Hagnbrdadieat al.epor t ed

to play a role in th t hogenesi s of neurodegenerativ i segses, such as
oF onr avs: \EREg), ChntraliedRe ASHHES Bonscap e Mt L S50 tes, il b ST pisht
lateral sGuel 88 b hrbiabet iritveRhé BdBiFeyite! (For AR EXexpRGibn)ShtidY lopBbnally aal

1Y)
growm h of notor neurons are known to depend on neurotrophic Paqt ors.
I nsul i n- | joperagprose Hat tetPNA1sequanee encoding the desifed aplypentide de irpnsseberbbyo

trophic f K t neurotrophic/survival factors for notor
34 fE AR a1

neur ons. ( rophic factors is thought to | ead to degeneration
rotei 73 1 attehlity, Sl Cuolebib BB iR AR BT N OB cane 1
10 r educedrapdfofipedhith edcombinanisaotedopage, PlaselidicosBmidBNA expytssioagectors;

ot or  neunGHE ToAERRC POl SR PSR etems s Sbp el i cmcit WASES have
pot ent ef feapleSsioHvaests ARRlexsHpl¥] Moy ,F;tﬂ t R Sterl ﬁéh%‘g}g?égf wf%tevﬁ{ﬁ? ghest

neurons in vivo and in vitro and rescue emfromce

expr essi orexpessipNrediass i(for lexanaple,sdeplifidvedr nmassic| vrus,p@aNV¢ tdbacdoymadaicavirus,
neur onysc junctions. . F has al so been detected withi he .axons and
ur r ountl QTR b BaRfriak Shbrsit fesfete (e b of OrHBRARAPIRGHER: B
GFRa- 1 hasinfieg ell agatbins.eCelRired BAMNABH SYREAY Yar blsfWR! dniibRd Beirbdle A
nerves and neuronuscul ar junctions. Analyses by RT-PCR dl so showed that
nMRNA of GpRetides ekihstention.t he ventral horn of the spinal cord but not in
t he skel etal nuscles, suggesting that this nolecule plays a 20 major role

in uptake and internalisation of (IDNF at the neuronuscul ar junction!' 10)
Neurturin, a neurotrophic factor related to GONF binds to its receptor

CERPA- 2 and al ea ciinnnart e nailir onal  crirvvi vwval in All CERPA1. a4 roarant Aar o



42 1310 diabetic adults, thyroid di sease was eval uated by nmeasuring free
thyroxine and thyroid stimulating hornone (TSH) concentrations. The overall
preval ence was 13. 4% and the highest |level was 31.4%in Type 1 diabetic
femal es . (114) The steps in thyroid hornone synthesis and secretion are
regul ated by TSH. This 5 regulatory function involves signalling via

i nosi t ol phosphogl ycan (1 PG second rressz%{;ger s. TSH stinul ates the rel ease
of the polar headgroup of - I PG This solUble I PG has been shown to nodul ate

i odi ne net |4 [ 145) ey d Ci VLocyt es
| nduces pr SpLRe & REKQEKE Bnechieglolddiig 2 BRIt of 60 BRI HIGHIES

Thyr ocyt es hast eclis aah be aff@Rid by mkthodsdeb@ibed @smady stimdardlabatioryammeld, yuchnd
basol ateral | y 10 distri.b {11 So GPl-1j d ecul es syuch as._HSPGs
are invol v@%ﬁﬁﬂs hd- F@gﬁi\%%&id(séﬁ‘- K%%W’ggﬁb‘ﬂ?ﬁ qggég")“g? _ ‘Nieﬁ el {}Vﬁrﬂﬂ'ar_
lunen to t heabasetistalsabxieRRhapeRs mh %ftp&%%iiémr%k&hpﬁgegis%n{aﬁr) &ased
into the bl oodstream Thyroglobulin interacts with surface HSPGs via a site
funct i onal psrmagend dompomakinteggpdionhadopiditigrig theineeds dilogadyisiemi. s a | ow density

| i poprotein endocytic receptor which transports HSPG bound Tg through the
epi t hel i al Théemetihg vediaBmiPincludeasetuesteanhetding atorstoli siqeendensuch v agighBPGs
and ot her basenent nbr ane const.t.uents reveal ed pat hol ogi.cal bas nt
nenbr ane apffgﬁgt ‘?ro’?gg‘?rnseﬂ}i%‘}‘ﬁ:’nﬁ% (Sl‘egmﬁhf?ro?mﬁ& Polr rlseﬁ’i‘?ﬁ?ril %fsﬁﬁgtr%s cul ar
adenonas, Paxppéﬂtiaé ht6 e GBS heerdiopRaRcaslidutunt 3Ate tROPERplaaMit Habesr into

hi st opat hol ogi cal variants of thyroid disease.(120) A famly of -GPl- 20

| i nked nol &egkbacellderenvironment; Ehasp aignadsmpy be endogenoup to the peptide or they may

| i ne-degadv LG f T u ese in
nor mal St RYEATSHDE Rlhits BEREY sy con P REIRUTEC SRR RACRERbr
pheochr onotyitistativaal ppavessingyr oi d hyper pl asi a, enteric gangli oneuronas,

skel etal abnormalities and nucosal neuronas, collectively known as nultiple
endocri ne nesidlitiita contft sepieores] iBHa1 be Iirehls B 4l rogiBbsTef®enasicthAidioson’ s

di sease Cushing' s, disease 1s commonly _ associated wth gl ucose, i ntol erance,
di abet es, &EdegUgtiopddng gxpression of tthesnﬂhawamiq wibivet Heisewh ofghe Best selkssur e.

The main d C_Ié;%ﬂ%fy' SeqhGRELER théseh%%ﬁfaﬁ%lﬁfeh%@éib&f’ﬂ% Q)lacétgﬁy?ﬂ?%y%ﬁhaﬁlﬁ&ﬁf) l'ong

standi ng A hypersecretion in 20-40% of patients; ( ) IS can occur in
t he absé&hceronfoters pid §i andr3y unitanskatedaegions. iThesedatsrmdt with thostadell@lar protaing foon can
be due to unilateral or. bilateral. adrenal hyperplasia with or wthou

aut onomous s Sk Hefrerlind el ki Riol T ERRles B8y Qi £ st Wt
Cross- sect cqRalkheséxpegsion oDQ gordd foedt ificrehdedd o ldecbdsyd anfbspindd ed &Sherhias! or
preval ence of ,Cushing' s syndrone was reported to be 3.3% (124) Preelinical
and subcl i Rsigal ¢ sofinctyding Abp PregprcenohretgHiatosy EHOYd Bntor YRTIQH

di abetes a i i i f O, cadll

chronic hy%g“ cgdru%r PEEPF{S%MLCZCSOQ gg%ﬁ?g%gér%fgééﬁﬁé{%épe 1 g?re{ etl etgwgeé“ee#l?eesct ed
by el eva® ethaf/ dst ligaged ¢o thes ohicleinchcidr coing séquercecprion o insentidn dntoi acrees.ed

eoPone Oy OYLRRF O LR BTSRRI A2 YRR SRR O

hypercorti §Eéaﬂﬁﬁi)lﬂ:aiﬁ§.&6)coﬁbtgga§kh®§aﬂdﬂyﬁj’pﬁgiﬂihﬁfréﬂﬁctﬁfn sitee nor mal negative
f eedback control. Several reports are indicative of the role of GPI-Ilinked

nol ecul es BRgleichaid hdllechids RBEHHIAL Ib e Presdrit | iRARAGN Ryayt 4180 86 tusdBEd @fbaRf
phosphol i pase C.in the reqgulation of both pituitary hornone secretion and

t he secr et rawsgenic wpinahy madicalorly radent gaimals. iSygh drensgepis nimads derme A fugher

t hyroi dys g = NI Y r e

aut oantjlZ og%bggtsb esegerlé%égdm gl%nr%)gin'nh]lellé ﬁa& ﬁg\ggﬁeglgtgﬂ g n‘.ﬁlé‘ﬁg{?fggi"? génégrl;[%l Cr?glgl f r om
di srupt i onooby gains dine leraycoencaporate Hedtabtenmodificativing.bStchdransgemicagmalst ed
secretion and,even. the for.mati.on of tunpurs as ntibodies to | - 1inked
ol ecul oo REVESHRUSIATE R G H e AT e woundl Tl L IE e Bl ey | oss
of i nhi bi t 9§ \olulBeEs of thefeplided ol 8 isveffi@l. - (130" 131) Addi son's disease is

al so a conponent di sease of the autoi mune pol ygl andul ar syndrone type ||
with an ingpgasgd risk of devel oping insulin-dependent diabetes nellitus,
vitiligo, g—O‘p‘éCr a, pernicious anaem a, coeliac disease, myasthenia gravis

i schse pr v AEARRRAR IR oyt PR st AR Y BN TRRC il o7 °

over sti mul adgeetnof @fuintémionf TaenHolecaldt sfafhki iboditios, whith map kst treRfeaed,ne
gland will continue to oversecrete whereas the genetically conprom sed
gl and wi | | tragsfecteds gr Wﬁ%ﬂé‘é‘c‘ff Stitho thenyeqtorp ot the WEFEIRYLBAE e pradgryotic or
hypogonadi sm and premature bal dness in nen 25 Pol ycystic ovary syndrone
(PCOs) accounts for 95% of hyperandrogenismin wonen and i s nanifest
typically by hirsutism acne, central obesity, nmale pattern bal dness and

nt har nhyvei ~ral mMmceceriil it nt c1 nAa al +t ar ati1 Anne N ffaranti al Ai annnci ¢ anart from




5 interacts wth androgens to regulate hair follicle and associ at ed
sebaceous gl and devel opnent.(134) In a study of 5 famlies to exam ne

di sorders of insulin secretion in nale and fenmale fam |y nenbers of
subjects with PCOS, hyperinsulinaem a was found in 69% of 24 female famly
menbers, 79% of whom had PCOS. Anpng the eight mal e nmenbers, 88% had
premature 10 bal dness. (135) FNperinsuIE?aenia in PCOS is associated with

gl ucose intol erance, increased fasting“i nsulin |evels and insulin

resi stance.. An .atherogenic lipid profile may al so be present. PCOS patients
show an iﬁ%%%gggﬁ i nci dence of type 11 di abetes and cardi ovascul ar

bedue. t o KR Aorgreim g Cpdieton o p e HoHRsh Sauar S SRR B b e
product i onyerbR&H ExBmpIRE of Atdble PrdniAia8 ceMMifes AallsHle ds RdstFtod dxpraRioard i fy

gonadol ropi m sti nul at ed st er oi dogenesi s by auqnentln t he expression of key
sterol redupandn yhegahesd inglude amanyrimseorialised1ei)lines gvailahledfietn IBFAmesicad act

synergi gti-cally W t Ll N $4 .har | RCL e _activity

vt ochr e opn Sl ColdhSp TATLED g R bl il REHERIE ShRRR N o8 o1
bi ndi ng pr(CHO)NHeL4FRBy Hanjstep ditkit{ gBHKN) omonkdyt kidgs) (GOSN IeANTRBHK,
cells.(138) The decrease of 1G=-1 levels and I G--1 receptors on_graul osa
cell's red 293.cBoves melanamg ak usean bepgipeqliylar caeinemea @rcﬁﬁmplgéﬂ%ﬁgbf
andr ost e”%@ilé?”e and testosterone to oestrone and oestradi ol anong ot her
factors including increased steroidogenesis in thecal cells due to
hyperi nsul 4 1 r d eni ¢ ho, -1 e

o1 Foul ati on AR et R rhEn I B cllo Rl LoBRERISAN HARRTS il B it

pr ogestlér diven,dnacatia) nsitagen, San BaspdC Ay, Theskitechhiqyescaverpareedl ywinbivn co thoso| s

f 2.5 + Q. / to 5.4 +_ 0. /Im.. (138) This _.h h . feed Kk
el Bt onsiLEg RHOE dE HEhSERESTE. D b SERra BT Toa I
rel easi ng i9eAARS b HllcHhNENL S D7 RRdMe SRR AR odlfs ththsdlufiSH from

the anterior pituitary. Conversely, paftients 30 wth hypogonadotrophic

hy pogonadisssiehanadudgringenireils sughiap Budsophitae?sandiSppdapt¢raiSfO oglart from t he
multiple ways in which insulin exerts its regulatory roles, GPl-linked
mol ecul es Ther @t meny plaot ae dulture i whola ipkant genefic expressionGysierns bwaviciplths ar e

rich in.hepagan .45 sul phat rateogl ycans (HSPG which. are GPl.-|i.nked.
Label | 11ig s ERPPRIER S uBHE REeP G Brmthe Soortdngy =i HRufe dup et B

prot eogl yqangs gpd3trecc&fd 5ps0fiameantelUs §608,143kaddiaah] WRa@ples oTVastety
phosphati dyl inositaol-specific phaosphorylase C. (14L1é Follicle-stinmulating
hor none  ( FEPIESe Imhplagincetlaitiesnhas byem devstibeshby Zeplaud @) dihairghemisky @8y 5
concent r atjgpflsbgyli cating that these nol ecul es are hornone sensitive. (142)
The signal” transducing effects of prolactin receptors on granulosa cells in
t he prese i I t La.t n j f

sol ubl o gy anties BERABEHTy HER 0. ity Benidp dupdbecEn SHAMIRR,
cel |'s, 2botAh golipBaeitomyas dnEBaciilay aubrisy @ilevEtingdest dfeparticularly suitable host
gonadotropi p-stinmul ated 3 13- HSD activjty.(143). 3_13-HSD conyverts.

Shol est er Gplls Br fipeahesprestion e ﬁsa%a%llﬁév,exmé'@é-%ew@ég%é' rgilletiback
mechani smgegg.control l ed by GPI noieties. HSPGs al so have anti coagul ant
effects and are expressed in follicles before ovulation and are transiently
decr eased Nifnid& Q@%é #‘? atory follicle . They interact with protease

i nhi bi torsMsuggesft g§é eir involvenment in the control of fibrin deposition
in the 15 i S, (:144 j b r ' ' e
oqui Ted Ferbii B St ec 0P b it R v BB L S
anovul abi geptiddSkGbodpyr ejusaldnbligand ac@irding to dnyeond ef tHe@prbediments dfitlee fist | i cl e.

St udi es carried_.out .on hepat o ell l.ine denonstrated that, HSPGs  added
o ogenous b8 i iBFrero bR S0 romoEHaE S PRRTES o e Sl PBIE  Thi <
resul ted iaac@aﬁagﬁ thefsedon@ of EitdSashdtt bithe AveRASE: 4 YetRr adEbrdingtd e fourth

g

dysregul ation o rowt h devel opnent may occur in follicular cells due to
ant i bodi e@speghoiibe invertipndep hpsteedbd nol ecul es. Obesity Insulin and |eptin
provi de coordi nated signals to the hypothal anus whi ch regul ate energy

bal ance aqjeﬁggﬁ@ogisggg. Increasing insulin | evel s have been shown to
stinul ate duction.46) Leptin receptors are on hypothal am c

t hat al : tide-Y d L l. t]
(PovD) 301 d oty AL e PEEER RiarBe dmahetal BeetRiant Bist Rt o potb | on
| eadi ng t Qofesiae BdrhRQGkring ke liR Ydtant hoRptide, MtBdy or equivalent ligand of the first

3
D




i ncreases expression of the POVC precursor of a-nelanocyte stinulating

hor none (ansH).048) Al pha-MSH acts in the hypothal anus to decrease food

i ntake and nediate 46 In obesity, hyperinsulinaem a and hyperl epti naem a
coexist with insulin and leptin resistance. (150) The effect of insulin on

| eptin production is reduced with increasing insulin resistance.(151) It
has al so been denonstrated in animal stydies that pretreatnment with insulin
for 3 days abolished | eptin-induced responses. (150) It is apparent that 5
hyperi nsul i i 3 b ASU j: ki se@dngf i

regul ot on GRS SorE ok frd RERT RARTRIELR. O bk sE2ing' AORON Seldy pP e

Addi t i onal linweptics nmaa Vet of thoef fofurtle espeettaf yheaoiaiionra ashosipreliselae fitfiin hspget

hysi ol ogi cal . hyperj.nsul.i.naem a. 2). Therefore treatnment of this condition
Pnyaccor gaﬁgéh%x'&?n e pHidapfct ioﬁ\]}g‘?‘n%”f“@ﬁ I%%dprg?f@ﬁ Sr B‘f@%ﬁ’r BB
obesity rekgtifierdt Qg dF ki £:86 hpb@ndf e ddvftionl Gr IYMBPEBeik nlbleculd 8f the
met abol i ¢ di sorder characterised by hyperinsulinaem a, ) i
hyper cho? estcendpuibir aspeni/pfihe avention, errivastar ohtheylowith asppctdif descigwentiosayr | n
at her oscl ot fbltgeh 8840 %m (e LA RKRIMBLAH L& By 8 alofiai A frave been

i npl i cat ed. ect 1's consi yperinsuli naem a
consequent fo insulin resistance causifg the. rel ated 15 abnornal iiies. (155)
S noe the. DHEIRIIA HESRFHS oD OGRenr i el B Hehngbe BTGB R B et
that the spgedctof BiitostitHEdASEHith SealfiABRAinshATPD lihiHgB apitope! (EREALERSHiesMal €,

non-obese patients with angina wthout coronary artery disease were found
to be i nsubfenprefeablt alpe reakijyrergainstipitopetincadinBCRaYD lantghaslies: molgcylee witles and

| ower high density |i.popfoteins,t.han,.health optrols: .ther re.nyocardi al
| Sonaent & L5k dapaliB B SR G B Qg Bl e nheloR bR B R SRS
pri mary nogardiotipio{didcys ighatehepad iphbspholfi8) gladans adecodd niedehgdratlof inkilin
hyperi nsul i naem a and insulin resistance and coul d therefore be cqnsidered

conponent s 3¢ Heneie 2R of eublessiimadehdNA nand ietemeals of dhe eGghhnkage.. These
hyperi nsul !ai?t%&'rﬁib@di@@lﬁ@v@ﬁ%ﬂ i@&ﬁﬁfe&ﬂ% #he ?&%/%tofx ARBAOCRRE e Cﬂi@é%hcé’b@%! ¢
subj ects with congenital hypertension. gl 00 pPessure IS correlated wth
i nsulin 25ant@widiss anthe budy trondidwedvracedlaraiesgeing ndadetrebindglitensest yromnts

iotensin |1.(159) Ch Q.n. i.nsuldn. trati in it .
xperi min Soehis’ Rttt nEE SREINphES “or, PO R L8N o eed i enctic
Li +/ Na+ angrddapédittorcaidrihRifererviitts AR tind deRince Hegihst Glfettfond 25664, Athe Ghraveiide

cardi ac and vascul ar renodelling in hypertension, EDDM and hypertrophic
car di onyop&¥ yeh mEtppdice A thas| 3 st igreoamaon wathsalk diseaspy dhat rasp igable for

R R Tl b AU oy ey

deaths due to this condition
event s rel andul theogayriddefimitidbsarfensudie depéraltmdliaticbes maelliths €lRIMdhcntihaudint hi s

conditi an start .in childh d adol escence. (162-.1643. 47 Di,.seases
el at ed?9 o CahTIGR SRSt A5 ion I L o T ORI Ahpimane 4ReS

Ant i phosphehddidivskcalafl disdiNes cafebi eavhekih anl @Rédrb@diBs oEr dREHOE vttt ad-t h
recurrent foetal wasta spont aneous abortions and thronbosis. In a study

with 51 paPhespheling tantlgq?di#p Redph dypgsingulimaeniso andlet hyperplugagonsrnia sanditte
fol l oned t BlouGNnAGHBSHRNE ibdifih 38Ysthde e BroRlRODBAE of Snds8 Uehliibnd Bre90- 0%

of success out comes; however In t hese success cases,
gestati onaﬂe@ﬁh@kitehm;ribshoukddm pdavetiondowees) thitthesei distasea aredistddety way of

anti phosphaql i pi.d_ant i bodi es e a predisposing factor for diabetes
suscept ?%I F?‘f&lmdgﬁw\aﬁg‘sr"‘%@%‘? Y®y the added stress of continued
pregnancy. .Jl.n 1698 examni. i,ons of unsel.ected.pregnancies t n

gestat | onaﬂjl%?ﬁgs %%at ey %@%rﬁf %8?. ¥ (?rpélﬁgqoggéﬁﬁgmerf@cﬁg?,ﬁ& afeaﬂ‘bte wer e
found in pakiiRAkS tydet INIEBRSARNGHs! P IE diabMBe ieRSS, PPorialise 8RB Sitifigo,

gestational diabetes, diabetes nellitus type 1, venous thronbosis,
t hr onbocyt egastliosis.anigricnsy slopetio giresdd, Alizbedmeds diwasel schizephuaje, ofepressia.abet i c

chil dren apd,adol,escents, .anticardiolipin.antibhadies were found. e
requent | v PO OERRTE oo 8 Rt P SRR B Gral i CRige
preval epd kélerdSis Rt btB&tBotof nduese dlidaﬁi’érs@li)_fﬂgfﬁsﬁﬁe slipagnelsirSpalsyaPick™8 disegieOUp
who were diabetic |onger than 5 years. This was regarded as an abnor nal

i munol ogi g otheks generative disgpsey thyraisedisense, qnulbplecadegsineinearlasis wype| n
anot her di ghet| t : e .0f , C Lal iy i j hi gher
' compl i ¢ afoddi Bpar e}, AL IERIG s A, MIRAR, SAY) SndBhe T
potenti al hppegonddisnt) es@nammt ibbkldéss $n nen,dibatist, syndeangX| wmatiramn foetdd Gvastage,
Dysfunction of vascular endotheliumis |cnown to be an early step in the
devel opnent of diabetic conplications. In a study of 45 | DDM patients

wi thout clinically evident vascul ar conplications, one third had higher

+t han ~rontrnl | avael e Nnf anti eceardir ol i nin antit hondil ae dAdiractl vy frorral atad w t h




5 age with cerebrovascul ar di sease of undeterm ned aetiology.") A study
over 10 years of 39 patients with primary anti phospholipid syndrone w thout
SLE or other -connective tissue disorders reveal ed that 15 patients showed
organ damage after 10 years foll ow up. Ei ght devel oped hem paresis while 3
showed denentia; quadriplegia, dilated cardi onyopathy, myocardi al
infarction, pulnonary infarction and epd stage renal 10 di sease were
present in one patient each.(174) Coeliac di sease Coeliac disease with and
Wit hout clredureal spPRIcONS absiti6 PRGNt 2HSEbaRise Gysbhit lypRe dryticaletss. In a
recent study, the prevel ance of coeljac djsease anpng diabetic patiepts was

found to Heochacrgisasg, AUtountaRSHERsitivediseasat nflammators bows] Hsgashi gheumatedd of

P
subclinic - S - cogel i ag:.di -be i.ent s
weh unexarfllis ARG Ghafis) S8ARE Bt MR0sE M MRIER A BeRRlaCY
clinic; 42icBen oplad8 kukdplykid,i eplastioveand sitbaan ahgenias; e parolgdmati mattiiial ent
coel i ac .di,sease: 176 trai ntestinal, markers of .subclinical coeli di sease
Sore |1 on RERPEPBARGe STeah Apiper anbia CBRESE: BRI RBReARITsY RER I Dor o o

(11.3% angfebf IV dndGnundREIIRAAH Bfaggsoci ated with coeliac 20 di sease have
been reported to increase In frequency in diabetics or their first degree

rel atives: : i i LeV;

transgl ut a%l%%%?gﬁgh??%%%?@s% ﬁg@&%ﬂﬁ%ﬁ@ g%laget ?0(? Oﬁggfgltgrﬁﬁés/ﬁgﬁ%%g%ai{ ]rjle their
non- di abetsuccesslillst isedgp iBpHY6 ofal GliBosectolkrince §seh dikaigle G)rad sytouglyerenas e
anti bodi es_and. 44% 0of fhese had | gA e si al. anti.bodies: 177) .Simlarly,
M abor os. replstion i afopbraaiies HarpEanEconng T i hantd hidbif of

Ant i - i n9ul theatnddht o _@iigﬂ%isvh@%&dﬁg%ﬂm inkéntidh Yadhide] Butcdit heif Biityd o) dizesks ac
di sease at diagnosis and in 20% of 15 chjldren with coeliac di sease

f ol | owi ng aéscgla%qdewﬂh ghisosgi intolerangy (i epsvsigicdswitlyan Alrorypl eapanse Hcqryoral
decar boxyl I 0 : i 3 e i - 179)
Vol absor ot e a0t Biadte S8BT GiBlced Rsccldh it 6% LB Gerbhisiatoritd, APt pmid |
coul d be 36gulasmonsi ble for the iron deficiency in coeliac disease is

mel anotransferrin (07) which is an iron-binding nmenbrane gl ycoprotein with
40% honol oyyuitablethechadiemiofitreatinest m®/] iacelvethe isébl the peptides dasckited mbave, api cal
distribytion jn intestinal epithelial cells:180) Micin pindin 49 protein,
anot herl_Lé -qtloﬁ%@de%‘fa&dl@nﬁgwg tberﬁagﬁrcavﬁ%wmr%fmwoa iSERgtue,

epi t hel i uny@th tdagidoasives! B %&s‘iﬂ%} rEMERS %é’%k&dkn%ﬂséﬁtééﬁtﬁ%i@s Rk Ofafet | V€
barrier.(181) Dysregulation of this nolecule and simlar nol ecul es due to
ant i bodi esautcaptiendly sgenerai@iy calls i destrugticno pesordingl td thisfaspect of éhebinvelitiog, of

muci n and Dbr hi of th I cti.ve barrier usin mage th

gast r o nt P ichilsch S SRl Sl B oERF R BECRARES: Wiy et car 1
suscept i bldblsi:gﬁdi 1ol %iugab&. th%iﬁ%ﬁldaé)i, 9n Fhgle dgﬁblﬁ of ingittipé egﬁhﬁw&g Rfwigast ri c .
pari et ce nti bodies (PCA) in type 1 di abetes ich can be accqnpanie
by aut 20 riinkes %s@ﬁliﬁﬁ an F%%Eee)’(l%l?c@@)n ploireabment 13 By |gengsabing qappterafing i nked
nol ecul es ' f, S f i; | : kS

GPl-1li nkag%ﬂg%?fdo%%azﬁ%otgﬁg {)e I )&%@%a%(ggﬁﬁ&nﬂ% %@B%‘g%%’%ﬁﬁg&l nt g%@?or y
bowel . di sestentindinsi andi thinh amevettothe teooglitiati efdlwir tasged qells adoxpleatlecondi ti on
with growth inmpairnent jn the. face of. excessive . gro [.none.reseryes

ot er ¢ hemeBar P eulornefics B ol S 3o 0L Slhoh 2 LEGRRRERT &Y ot o
by sone yeanss a(tb&boBet.h fasting and postprandial |ipid oxidation is
significantly higher in patients with active Crohn's disease than in

i nacti g diAeaaRelSeutt@hiing REBYdiRY of @Ghivaltnt BgaRlS eyl B iukddC Bt paysigs eat er
in patients.(187) \Wwole body glucose uptake was al so, shown to be higher in
Crohn' s pdfsebnans and gan jbg degy fm@oﬁméi ynmyrisatioay) leggingrio dhe Ipyedustion: of

hyperi nsul j ] . r i:al .l

conoent r atiierat of hATRAGH e broh iy MRl A GH BlcF AU W Bman B o
t o cont r ol cellf, I18Mah8mpnoClomalmentiblodies,corpby sereening libracdes d&edgdnatation iofaiclon and

ket one body .production ars_to. be.glucagon driven. Dyslipidaem a
i nvol vi ng %Bﬁ?‘ﬁ‘l’sﬁ‘prﬁq‘ﬂﬂﬁgrgE‘S%ﬂ%ﬁ%ﬂ%ﬁd‘%ﬁ%gh
30 Other methods of treatment may utilise principles of tolerance induction such as clonal

deletion, anergy, suppressor or veto cell generation to prevent the autoantibodies from

being made and/or secreted using the peptides of the invention or minimal reactive units of



triglycerides is also well docunented (189) and has simlarities to

hyperi nsul i naem a and 25 insulin resistant states. Both in animal nobdel s of
di abetes in the BB rat and dog nodel of coeliac disease, increased
intestinal perneability is also present before the onset of disease.(190)
Increased intestinal perneability is also present in Crohres patients and
their unaffected relatives.(191) Al so, 3pndi viduals at high risk of

devel opi ng Crohn's di sease ‘have increased baseline perneability or have an
exagger at egll_cﬁ%e tRIZE B ihe.wmﬁ&éaﬁg%ﬁmsdaié.qv}qamemt@%% atifolicsnh al | nked
nol ecul es w't l?unctl ons that nmaintain tissue integrity and structure are
abundant i mages whishnvidlsgenerate wuipprssser catlsi setp sellis ebmsl delttiod, tlpnal engrghiogh
degrees of staini;ng. of 50.gut sections. wth.the.anti-gnti- V

monoct onal ©HH FRHGisTR retfy in 25 hsPataRe PR b Adrie At Re PR 103)
‘and snoot haulbksEib&liese ThéseinsetHods asHyeintlndehe @Be bBpebideddnatird ticbghisdigsihen

nol ecul e. C194) T-cadherin is also a _negative regulator of snpboth nuscle
cel | grow #tgangbydigner |bysmongclongh aplihodips siwe thelr g Fragrpento thadi rapraspnt rhese
T-cadherin S L. eh; d r@gé t4 of

t umour cel ?lgg%/ﬁ\nﬁ?ﬁ&%sr %gdgl%}%r ?eﬁu%%ﬂ%géggl 151&&%@3 g%ggéé}sle%%p})%l | e?%?i%%ﬂ
activity abiddingsstheir targdts by emapdtitive byyndmecauimetitibe frhdfitorss inclide paptiddseit
GPl-linked, ml ecule OCI-5 is a heparan sul phat roteogl ycan rel ated to

o i e Rt FO Tt (YBU R Eike i B oAl dbAsos DULUTh e motesnita

l'am nin.  Pagj ibalusgd BhRQl 1654 Snftix 668 5QRElYYCAIdvE MW td&eni MutS@Bb&Es than
400-fold loss of lamrdn binding affinity.(198) The 10 bi ndi ng of

aut oant 1®boplaweapheresip typePf puskedmat s of such nol ecul es can foreseeably

di srupt the epithelial barrier and increase intestinal permeability which
is likely Aotobsibadies eareasn bé prevdénted filirs baslmgiteibdintangetst by dimpekitvé ognaf t he
bowel wall part.i.cul acl.y of the scul aris ,nmucosae is..a Si aof di.sease
activity i SRgHte anioes desiahed 05 Trevenh At gDtfes: Heenrutig o

nol ecul es gRialcanBehndStorbRVat BB GitloAREEs Whhélbodése expressed in the gut
can explain the increased perneability, snooth nuscle proliferation and
bowel wal | Tﬁé"lbeg)ﬁ@ék' RRNM End BENANGFORBRE tHeRlo 38 Slferations Mddhretath dfi€ac§rHROt h
muscl e cel 1s.(20m) The inflammatory bowel diseases, ulcerative colitis and
Cr ohn' s13i etherswequingesewheseagrodustnudlise i the seae axechaniim of actianodsscrihed hereiar i al

t hr onbosi s t | S W |.ger at | bt i 45

w th O onne e Sadii e Bl (ALY GBES, 4 Raf be Vbl WHE S} (B BNGy

ant i car di oVdcpines. ant i bodi es was observed in patients conpared to the healthy
controls.(m In a simlar study with 137 patients and 137 control s,

anti car di oDispdses tihdi r:26 swkitte ForgMedtivean bl Wifnesataecbrding Goothe' iavélitivgagae and
ul cerative colitis conpared to controls.(22) 25 Arthritis and rel ated

di seases Hif’éﬁfhbﬂié‘ilﬁloﬁrr?qtﬂiwa@-( RA) is a chronic progressive inflanmmtory
di sease_affecting synovial joints.leading to joint destruction. The

synovi a0 | Ivipesd and Jk Diahieteg Mellitscr ophages and fi brobl ast-1ike cells

normal ly only 2 to 3 cell layers, becones hyperplastic with concom tant
angi ogenesTweahdiabetpnbad actibngly asssiciatedcggrati¢ pyedispositien dgeaigdiinlthe humenace

with 30 th i o TN eg@rs.' i t4 S is
associ at edﬁblﬁ%&{eaég@g%egg?‘ eg@@ﬁ%sr' 2@%@@_%@?’% gln 85‘? é# {%’\éads?‘@ﬁ arv‘H % gge.
Many i nf ecdiblsets cage tiesprbdivsing ®Q8 aptordaQ2 dllelss, &4 oslyta minosityeoftsasaeptifté. (54)
51 Patients Wih RA and re| ated. di seases such as.systepmi c | upys .

oyt henat oG8 dudlparosies e o FSE B ROtRERiron D et SiiRee WS have
an abnogsreynig 50 YeERALRARRAGE fActRS piaf 4h iﬁiﬁbﬂﬁh Y81 ke fathdpeRiObKStyYe 1
untreat ed qrthrl(ltll c patients showed an enhanced insulin response and a
reduced gl diglstes. Utilisation rate in an eugl ycaem ¢ clanp study conpared to
5 control s. (205) Therefore hyperinsulinaem a and insulin resistance are
pat hogeni cD&mageuto @scellf i the pandrsatmddetydatipg therprédinical permiddd clpaddteizsed by t h
active RA, the plasma _g).ucagon | evels were significantly |ower during an

i nt r avenouie fmfEgage 108|Jé$fsswé@5%06@tedt%ﬁntlbp@%tﬂ’6| QtibpdiEs Epst ﬁ@gwd are
abnormal it} 0 2 I Yo SHPI%EQI(S 086G AHAOal, e HROS

t ol erance étlgggltssh}s%yrizg O)I-”l 1%%%.1?%6%&;9\%\“ catigvg ank))I os}m}}gkspongytlhfti S
(AS) r edMeapretdirt Hatosink e phdspbatasegnlafeil c B2 ymolearle'ds enpdi ngtoplasmicevséts caltasur ed
under the q(i)ﬁlbv qfisyt he OGIT conpared to controls.(207) Both in RA and
spondy! oarTP8Y&t hi es, insulin resistance correlated with

dysli pi daem a. (208) The presence of a common causative nmechani sm of RA and
ot her autoi mune disorders is 15 al so denonstrated by the presence of
antibodies to islet cell antigen 69 (1CA69) in 31% of RA patients conpared
to 6%in healthy blood donors (209) and anti-thyrogl obulin antibodies in a

l arne niimhear nf childraean wath 11iveni l o crhraoni e arthritic and <ITE (210 Thaoe




cel lul ar invasion. The urokinase-type plasm nogen activator receptor is a
GPl-linked 25 nolecule and is a ligand for integrins. uPAR-integrin
interactions transduce proliferative or mgratory signals to cells upon

bi ndi ng of uPA. (212) Uroki nase has the capacity to cleave its receptor
thereby inactivating its binding potential both to uPA and to vitronectin.
Thi s cl eavage, however, only occurs i f3 he GPI-1linkage of uPAR is intact,
even though the cleavage site is between the 1st and 2'd domains of the
nol ecul e apd: t =14 i 30 r i . i ’

ur oki nase ‘?g%cggﬁ%ﬁbgédaﬁgnggﬁg&% ?”23‘ efa@%Q% ?g%fg@”&é?eﬁ%?%g& %&teﬁléﬂlgﬁlt% éegri n
vi t r onect imamed kbpvelinechidthpl frnd itetdpe of 3anethotos2 geary itithogeactid suseapébilitw ol ved

i n angi ogenesi s, cell adhesion and mgration and therefgre in pannuys
f or mati on.t ’Pfi?fi %éproggyewcr@s%éﬁg@hc%gnthga%;g@?(ﬁer@,qyﬂ% BY¢ uPA
woul d dysr &g ah A:%!_i%h@% Eﬂ)peﬁioﬁpd‘f %&obéxﬁ;efsﬁﬁ@%ﬁa?éar@dqgl tRadut@hn URARyihRr

vitronectin and ereby reducing generation of plasm n by uPA and the
prol i f ebatihewhans campaedeni sprimggasl suinar. vThis orsonalnvarstioptior hearse PAI - 1.

These changes of WPA aff.inity to.UPAR can be brought . about. . el.i pj.dation
o the. o eoanfadts ok dindot o Ughet R R BiaL AT B ek Rbe S oF
of the GPlpragmbi@bnifinfe@ivng dinss: e mbitke® Dhd fiRpiutsakibbdyeddidARd inthé s and
simlar changres in_ antigenic properties of the other GPl-Ijnked nol ecul es

such as Trepildren(ig/ths sy weasearing angvtip oM leating bp awhots theensluds that Bsulin o

conf or mat i ) S t] N ' to
P11 niced 5] iR PRRST dufheehih Bk bERJralloBhAERERD, | Bltad RhORMES | 1
nmol ecull®s pud f@iwaed it fdionr ofhis hypothesiviviche thae tishlircisl theg @nlysknoomtrvech el i n
cis and trans_as has been shown for. uPAR interactions with uPA and

vi tronect i SReeifie aukneptignp. sacpudlyathabi Iaviee dicbe gemgnon: i carldren ity g eni ¢

di seases I 0SS h: I 1 :

interacti zdnig%oﬁl t ronegégﬁaﬁlfdzﬁéﬁfg}%t f-}fp? g?feagétgée:ﬁn b&%ﬁ?%@%ﬁgﬁ?&i on by
| ocal i si ngbyiPsulingreadtize Teblls. 0Pt ace. (213) The bal ance between 15 adhesi on
and migration is controlled by PAT-1 which binds to the sanme site on

Vi t r onect i TheadevelBpReft2d6IntAmaulin feactivityt Basf beeat pastulasd & pe alue ds eantipdniidi t or

PAI - 1 an .essential role in capjllary.sproufi ri, .

g1 ogadosEIIERs BoWEifber oG SRR S20R,Rrich i dris e bil itHsions, apsney
resistant @l resc@isRy hitigehiBAIBNt K& gbLEvaRbRY whidhObfecédt thbdR &eyphd bot h
insulin and hypergl ycaem a have been shown to 20 increase PAl-1 gene
transcri ptdiehetesi erstiei notes] donewliyndipgnosed fivner | diabetics| haysr breniigeored 18 fbh as

MWP-1. Th | b t-d ke, Vi 0gY

ol ved pRafr O e, Mealdlfy MPLARE of COBURE SRS AN AL
Ast hma | n iacresseé proiksulinite immtmdyactiae dnolaritiospriva® dingesiof indivetinstrdsat i ve
i nci dence of asthma jn Zpg cri,ldr,en with coeliac disease, rheumtoid

art hrit4% QuRB)ce ﬁdarﬁam g2l igukin gesstange and y dysfunciion | fsgeretiony AhEOHESTed t o

be signifi o) i i i g j i:se ;x-zFxAnﬁQ | DDM
than in ch@?’g%tgﬁl W t%hg%stéqgﬁquﬁuﬁggﬂaggg%yllg%n&gé?ew?ﬁgddﬁu3 ;ésghed st u%i es
col | ati ng dbsastativgs demomstidfe gaudigbiigelisegenmoeess twhithamilmnates i rell deathbin | nune
medi at ed st udi es denonstrate that proxi mately, 65% of the positive,

i nkages dYPGT Siabsicsadbe e dmemalbiy ot FREBPInBASBERY M Ruim Fgiopg Py j net
clusters. (R&Qincd #AHTRBLIrQf progleiTRludaRiM@RGiof A8b! RplydioS§as i Ganes @& | in
the smal| cluster also_including other autoimune di'seaSe genes.(220) 53
Pat i ent? viurthemeareyhathsdisepses hayeomsimilaterefilstod gomplisatipesconst ri ction to
environmental stimuli and the resting airway tone is higher in asthmatic

subj ect s tAanified hypothesis foo therindustiRe of botl types Wayd Todiebedgsdwhich encompasses
bronchoconstri ¢ction are contr.ol l.ed by acetyl choline rel.eased from
umnonar ok hlaBicO Rad et aRiehe uRRntii et bee® Tk BFTRTRRE Pach L o
ai rway snugédtiffed AuRehthode whichaing ashibse spéettim @B Ridsaedabive spheiditiyiks. Ry ne

al so stinulates a negative feedback |oop via M2 nuscadi ne receptors on
post gang| i BeciEcieelhis ayfaspidbpdynyhichris Hudicative ol jts derbvatine ip agastvity 22105t |t has

been d nst:f. at: i nareeased | Ly nediat.e r.onchoconstrd ction
in ast %@t?‘@égﬂhgﬂatjﬁ gﬁ}[}%%m?'f%glil?rc?%’ﬁyg’g?mg%%p?gﬁ% iagﬁll?’%tfm?l}?gf Hiscarinic
receptor. Titwe VpdribddlesOtverdeREst hlarl thdfcaté® P thel fYssible EPRES TR BlitoMRHOFREDE
rigorously investigated by exam ning the bronchoconstriction responses in

di abeti c asidilamspecifivity.r Sathe dnatioalordls cramed razhinst2 221)-TORt dhteegbntsi Ahdtthe
ani mal s whi ch were hyporesponsive to bronchoconstrictive stinmuli becane
hyperresponsi ve upon treatnment with insulin. Hyporesponsiveness was
associated with a reduced | evel of accurulation of inflammtory cells
(eosi nophils) in the bronchi 15 and in association with the nerves of

Al aheati 0 ani Myl o Traoatnmnt wth 1 neciilin raeactored the 1 nfl v nf ancit nannhi | o

(¢!




20 resting airway tone in asthmatic individuals which could be due to

hi gher resting acetyl choline levels as insulin injected into the brain of
rats caused a marked increase in acetyl choline | evels:88) Airway snooth
nmuscl e hyperplasia is an inportant histopathologic fnding in chronic

ast hma: 223) This is acconpani ed by hyperplasia of collagen secreted by the
snmooth nmuscle 25 cells and is very simijﬂ to the snooth nuscle cell
hyper pl asi a and bowel wall thickening i Crohn's disease: 200 Therefore the

GPl -1inked._adhesi o nd.cel.l praoliferafi nhibitory mplecul e T-cadherin
Found on sTRBER b SuPRENR s lE Seemfne b ol Pl TS afig efifbeq' or
Crohn' s di spisef hfpesdetdio isllobvelt B hapdsscretsonalnsibthe iyl celbrhst@sped Beckdtidgn' s

di sease and involves the 30 downregul ation of 1 G-BPs. Insulin induces

i nhi bi tionTese! fHRRIdnaR" Sdsat hé’a:ihs't MnGUERIr g Qﬂiﬁ?@ie?}’\@ér{: 315§|e& %!\Sicrée’f'ﬁh

Therefore dysregulation of insulin secretion could simlarly
downr egul ahemarGeBPl tBMaAl lthrary aad ideatyficinbatel winchcbdedfol GP-2 preteirbin glyvosyasi ng

the bioayai)] abjljty. of fr 1.GF which woul d prone smpot h nusgl e gell
brol 1 f or it PlasphayisYingsie) 58D ke oieciie) Bon et of aihasidy Bkae Shhect i ng
the respir Bl ]_)(oryﬁ‘ceﬁ?ﬁ&dsﬁ& %J}gﬂ&@&r b’-’tﬂy&@ﬂa@d IIBRE1OAMG LR Bﬁdﬂb%@ﬁﬁﬂab%@y

possi bl e nutations contribu to the di sease manifestations which i

I ncl ude
primarily tiarasnNdemysalrdisdphide-panded heopypaptidealeminih ibirsling pioteds (wetagtisivet es

mel litus, chol.el ithiasi.s, and.arthritis. .The pri defect . i

dysr egut at Sa0TER KRS ST A0 2oRed Bt ProBorSre (p dRRbdahifid N
conduct ancermglldatphideGolddd Wolelle) Smdng Ythers: e MRslécales thavbl spinalling
transepithelial, transport protein at the apical nenbranes of 10 secretory
epi t hel 1% p@asttithe CFTR nal f unct i on in CF |leads to overexpression of nucins
via the tyrosine kinase-Src pathway connecting the CFTR channel with MJC 1
gene over eXbe eranooland 28itibadies intprstlyesiained dumen dsleihballsi gellsr isulany dther

dehydration of .respiratary nd.i nt.esti nal cosal inings resulti in
U Sboue. muetoorife ERmthdtoh B5SidRrEht Tl G Riclathts Mo ple B s
cyt oskel et il icénrettivd &iksik O Thb embnbd k0 Aniod SpdudBig e €lohedS werkS sdtévtéd dly
di sruption of the actin cytoskeleton wth cytochal asin D induced CFTR

act i vat i onscregingRgainsic;aatifIrie ¥ manoceloadl ggagenicand wardiqlinive Heed agep &ndigenin . t o
actl | > . by ; ;
Pegul at [ onSHRFARBIE Sublebadels HAOORG PR oo R BHARCRre plsp 11

cel | adhesslmwnappeedcs with lthes taniwpil yhospholipddsc eachbys whodphatide ipbsitinandgen
activator 20 receptor. (UPAR) expression. This require AR binding to

Ui t r onect i AROsBRATIVE $ering; tevseapistodruitl %}%%%H‘Hiﬁiﬂ“%g?%‘i?qdi pat hway. (228)
The interaction of uPAR with cytoskel eton associ ated structures such as

i ntegrins Hrgpestelpied dppakeeantesmiiperiesyybich apdct yithpoti-Tedk Vrgagests slsq kave

i nvol ved ip.t r |at i.0 [ t f Qr .y of
Str oss 11 bpscinp T rPllfRe? ks b, 3k B TAARETE LA, SRR K T
t 0 UPA 2(hdseetetibn nac idemonstrgteldr £ thhembndcdetal tantibddyt b€ dinildr- kgeificityr dhept or
particularly .its -] inkage eyen. though binding to vitronectin i.s via its
i donai n: PR HhGh SeHepSPRier (TAGRH Ao R SSreiip PaeDdR Lhown +o
be associ aiidcrhded pﬁ%ﬁdr@pﬂﬁ}c\@ﬁ%ﬁ%%@%r@t@?ﬁsuﬁﬁ)éa@@d %ﬁgﬁg@@léﬁbﬁ of QlcelIRiwRicAl Ni Ng

the cytoskel eton for optina TR 30 functi on. inding of antibodies of
t hi s i nvenleadm toonepased ighkagmn sspietiope sTheagotentipfing effeat |of glicsgeryaniiswlinhe

Crtoskel o S iSRRG A Shal L A 95 SRR A R, BB RS
cells apl £&c§tidipbﬁg_}ﬂc§'§c§n9'& Bat1sURA AN ®hend BvehRBERS, Bl binking BY &Sl N

l ung i nflammatory (i ssue renodelling followng injury or |ung neopl asia has
been. r epor plesplic2BEin Funittive ofitiPd-linkieR cppravest theirhdeayage pyolnsulimadiiveted

recrui tment, of, neutrophils.in_respanse ta Pseudonongs aerugi nosa...P.
aer ugi nos aplBOSE}?ﬂqlé’ﬁ?eé Q‘B&@e cﬂﬁegte ot ﬁlgﬂ?lf}% pfoﬁer%ﬁs'aﬂ’& S&%‘ﬁﬂ@% PIORFHS Mse of
I ung funct xR herReiEghiR BRA! Rily! des@iibedE8enty ndefhe dapaRAG ofBiRGing et M ce

deficient in uPAR (uUPAR-/-) have profoundly dim nished neutrophil
recr ui t menphdsphaiegspolglysansothp. autpentilpidies sean coeip ap adedigonsi afdingulipeactios énd The

neut rophi | ,recrui nt.rnwldtype mee is d nde a S

ot ear 10 oipER Sl Rretief by Bpeef Syl PERST H0naR, Bapion fpese
anti-GPl  apt by pHd3plioptichhsiths bRARIwoubtehtdiin Snthfih eéstyrint kumamfPoni sed in
this function of 1 n integrindependent neutrophil recruitnment. The |ung
pat hol ogy in cystic fibrosis is aggravated by the inefficient renoval of
apoptotic inflammatory cells. Sputa from CF and non- CF bronchi ectasi s
patients contain an abundance of apoptotic cells suggesting that normnal
apoptotic cell renoval nmechanisns 15 are inpaired. (232)




The GPI-1inked glycoprotein CD14 on the surface of macrophages nedi ates the
recognition and cl earance of apoptotic cells.(233) Renoval of apoptotic
cells leading to resolution of inflanmmation is critical to normal tissue
structure and function. Apoptotic cells undergo surface changes leading to
exposure of phosphatidyl serine and this is a 20 critical surface marker
recogni-sed by phagocytic macrophages. (2334) The recagnition of phosphati dyl
serine on apoptotic cells and phosphatidyl inositol leads to their

internal i sp Via the GPlI-linkage of CD14. Bacterial Iipopolysaccharide

(LPS) also ~ r1 to the same or nearby site as the phospholipid binding

site.(235)p i
pr eceded by g&mﬁggﬁﬁ%ﬁe&g%%@ @?4 1?% %) 9 %ﬁ%ﬁ‘g otfrggfsa?ﬁ?ﬂgmgl e‘iel gal nst
el ement s Otf)vet'\haglfﬂ%hld Ivithoatimhenityd d;abetﬁgpﬂedﬂs}mspimagm@msuim msisfanePOPsatatic cel | s

vi a bl ocking,the recogn tes ernali.satio optotic cells
and nmy - al SSICHIE HOMR BORa ESH R ERRCR L BRI {eyAB bR 6
seriously gis3fvRnhaeeha Oy HPAE ARt sﬁwﬂgﬂéosealsaﬂp%m%&%@mmlﬁg gystem
Neutrophils are also involved in phagocytosis and nmove to sites of

i nfl ammat i bhmipute aéqgmmes insulith énlerpracet test dsmomitaited pst@plof igwlihiresigancawiecul e,

nono ADP-rj bas t ransf.er ase s..been |de rfa

neut r ophi Igsoélﬁ%c 5 QMp, ﬁ{?g cgn‘irﬂ ‘tﬁ S a&f‘?ﬁlq h&fe Og\r/}ﬂﬁ Cel’?‘fi{3 aﬂg%g‘%refsed

i nvol ved i HDIA¢holegterof eg deRitinst@dted Mepseiidsisdonkieteninwith dysligidadiniad hastiated 237)
The GPlI-linkage is involved in the 56 aﬁaﬁl ation of GPl-Ilinked nol ecul es

to actin. Wﬁh seulienisond-Baprevitase  GrvAcrasketionsr deaphosphalipase
functi oy ef, t&h?%ﬁa %51%12 al RS HRE A Sysiin ﬁi&%tﬁeéhg epo ﬁéﬁgﬁ gs&{faQE OShiRin g%nr

associ at ed WI ncreati c exocrine and en unction
exocrine athe naticipated rd@wtmmmtf i GIPI- lnnked:l-'ﬁ&(aelﬂes) inrpsoeiatis skms cmil atheid wiitwah

i npai red endocgt 0si S at .t g@;@ pl asma nenbrane of pancreatic acinar
cells . ThiSamp ar%ﬁﬁ%ﬁ?nﬁﬂc ?}8{1 bi car bonate secretion into the |unen.
Endocytosis is associated with cl eavage of GP-2, a GPl-anchored protein on

aci nar cel htly associated with activation of endocytosis. C eavage of
GP-2 is decreased in CFTR(-./-). mce.(238) This_indicates that

downr egul atifuspsedel e@wezlsalaﬁal%eé i AptientspyithherzeBa i hé%y BiRg pat@ﬂltsab‘g% stydied 8K of
the GPlygl &@Vﬁlﬂ‘@veﬁbﬁse%hmﬂsel@ol%ﬁﬁéeb?égy efidh iR Tsi 198l % I auaRen in
cystic fibrosis. FIrst phase peptide respons nt ravenous

adm ni sterm(cblg‘ﬂmpcés)e is significantly inpaired i n CF patients wth exocrine
i nsuffi.ciency. Al pha cell function nmeasured as peak gl ucagon secretion in
response t¥itilispogl ycaem a was al so di m nished in these patients: 239)
Insulin sensitivity in CF patients with inpaired and diabetic glucose
tol erance: Vﬁﬂ@b $0anl deysiredypbalanosis which frothe SlaRjrRg bScAsesAolbgpagds toubssfiar y

di sease is t malnc se of morbidity and, nortality in CF, the severlty of
the di seas®® 1&;3951: baelgrosiest lagated oin the hesatRlayre it {ise epidarmy

| ongi t ﬁ]rf?@ 7
years ;J%b %ﬁ%ﬁ%ﬁﬂ%ﬁgﬁ? g%ﬁ% c Inj%%ﬁesééga%lg&’%ié %a%%éfo es?ﬁ?@n&#}ﬁf& ??ﬁé in

| ung f unctingelved by \Mmfldmg enticsidanh atolez0les dm owtnbeyies @i whlktae sofaetorsi inutbe of CF
patients c el nostezsi gnificantly with rapid deterioration of |ung
function {heﬁlgéﬁ% a?lg Pseudononas col oni sati on and pancreatic

i nsuffi CI 941 0 been observed 1 hat or  sey t| ons
result in ﬁg 0)8018'? nbﬁ({ﬂﬁfz S ROR}a “@?‘Sﬁ?t\m%&l 2(}}):‘5 é’?‘é‘%nt% tﬁ’tlﬁ c

exocri ne lﬂ:ﬁ:ﬂfsfsl Witk iher thitoim@fifie Hidoddtad Yuod hd) aBRMUARIA t1toilliiBIp ahﬁﬁme A
proportion of CF patients are not diagnosed till 25 the age of  10- 15 years.

O der pati %P@lmﬂnbﬁcmpﬁuﬂﬁfﬁnary di sease, including bronchiectasis my
not present with CF type synptons, but on investigation are found to have

CFTR mut at Pemof4hy fagtorss aligcting bﬁé@b rmigrgendasivar isnthet Rlaha-mekppeyig otimulajingt ons

d fl I h f 243
A onchopat REms) (Rl HERS? SELIMEECRY i ek Bal eraiet s e SR 4R oy
whi ch cor r gl &ch moaﬁbﬂow@ Tneq%a&ﬂo&@f WS?NQW&%& iEfihgbRiEand ik

sput um cyt ol ogy and i nflammatory markers244) These findi ngs dem)nstrate
that |ung girectycouglated mpmagstémslesastamqe eBtian ihsalint Fevelgfand dodpwasenmdes®? ung

i nfecti.on not de t he eas pat hol articul arl
3?) sI\/I'elsanosomes U 1 uence o -13[% are € ocy’tosed0 %m enelanocytes an

transferred via filopodia into keratinocytes.®*” However surviving melanocytes in




57 diabetes nellitus is the nost serious predictor of severity of |ung
function deterioration. Arthropathy is also a concomtant disease in CF
where lung function and infections do not correlate with the presence of
arthritis.(245) The invention proposes that CFTR nutations render CF
patients particularly susceptible to the effects of anti-GPl |inkage

epi tope 5 anti bodi es which cause the Ig@g i nfl ammati on and ot her organ
pat hol ogi es i ncluding diabetes nmellitus conmon in CF. Osteoporosis and

ost eopetti a.tnsulinp. posulin-like.growth factors have @.i.nf|.ue in
bone net abo ﬂil%n?ﬁ’qlsfg%l?}%g? é&ﬁgé?\gggﬁwgg’ EHF PR ﬁ("tf’wcﬂﬁabe{nélé%ah?% B%F may
expl ai n t hegstionop€ Nhelakusdbme maRetidhopRt Rxodfodid) i$ Ndehaeid ivigle. MBg- al so
be invol ved: 246' 247) | ncreased osteoclast activity is rq&ponsib e Qg; t he
enhanced pbfenogerae shpddingparailels Jyperpgpdasulinacmig ef pie IBDMaseand PIRDMet ast asi s

and the h -cal caen.a a0 | A GPlI -linked nol ecul e, osteocl ast

i nhi bi torgﬁgésg%g-&ig‘?&i‘jﬁp%&%gg’g?@@e{tﬁi"f rom osteocl ast-li ke multinucl eated
cells has . been shown tao inhibj ogl gst Jactivity.(248) It ,is proposed
Chat "t ha- anergua Berik o by BB el Hihiekebesnisis B abhon and
bl ock the ' - 0 W= > : o, ags r ' -
formation rg%%ét@%c%zg@%%gﬁgg{i%%dﬁég? h%l(ﬁ:{?# @ﬁ%&ﬁﬂo%hen naﬁsgsdén S@%Eopl aki a
I n sever alMSHudllic&] indfeaseoindnabef op aleladdomeni TOFREY inpregdlated @nhigh ahudsand

wi thout famly higtory of diabetes were shown to have abnormal gl ucose
t ol er ance.Ccondilonsns uWiicly argpuenatend dn disbgipgrniss staigsTElpilcalro bes ainreforgdhe 2

di abet es. 9,62 Oal le | akj a s, al sqo _associ at.ed wt nar

gl ucose m(aef%%to%qg%ﬁtm?%?sewﬁgﬁ Emmda 11 ac&grse‘éépgmogytg eéatmogﬂgfg%zg @:Pn in
controlg. (b?&ﬁﬂdg tdcBFtors! 615 thefiOfIMRABe QAR ITAFRN bin@RipakrbRASisi A 1BAEDL TPS-1ipkéd

previ ously undi agnosed di abetes included burning nouth syndrone, fungal and
bact eri al moléwmdd. iAonibodyahgagnse this awieeplediaalbesi shosmdto sioadptaxr b EGT Prvinsling

Iy i d 25 witht t N . ycaen ntrol252
Anaen a. raiEns detpcsaniie Pa GE TR BLIseR iyfiof rrERFIseNTE BRBRRR Ul | n
resi st anceyjtifhe dMePREFE RMoSptbrsakEABkbclbs YRPEndYh A\GIOBH Vy ddvaRbahtm@IRsr W th

normal gl ucose tolerance, wer e trqa&ld cases with abnornal™ gl ucose
t ol er ance redeptond end dntibitingl iRt systhasisl S elhercfover ait@dtibaditsy aghinst) s éPlcases

wth n | .glucose t.olerance. Al were insul.in.resistant an 58

ypor | Reunikgks R BN A0S oot sallhifu B beBuioe bRbP Tl o ormel oy i

i nsul'i n sepfictibhidg of tdikeatih@tedet eri oration of insulin reserve in the 13
cells. (253) Among 26 patients with aplastic anaema, 5 had GPl-anchored
protein deheaké SpidBruib I Ivithllgddddk &k, Both BEWHAI A p&HesioMAE tB@exprossidh PAL 1 ent's
GPl defects were detected on nonocytes 5 and pol ynor phonucl ear cel 1s. (254)
Ot her t ypéserpranmemdpgterspratein ard dedaytaserlepting gtor tCLRf%metlewer thpp dpa@ant ype | |
di abetic : | . SerdmsL j i i at hy,
postur o RoLuRlin tedh 89T ERIRIGR el Biordcroea PR AR bompRALAP

seri ouf0cdys amhitoatsencEhe dewnsegulationd Glwo s theabiteantbaies deseriiel demirganaya ot her
than erythropoi eti.n .depl.etion. (255) In.diabetics wthout seri.ous 10, ,
nophr opat H SeREe R P oA TR B e ton SR B e a was

noted in 2&ilpedf?ects with anaem a without identifiable causes.(256) A

GPl -1 i nked nol ecul e which may be of rel evance to anaem as of unidentifiable
origin in AdstHdsR nigidankant individuals or diabetics is the folate
receptor. € folate receptor is internalised and recycled during fol ate

transport -xfiaﬁ%a rahg%mosi@rhﬁg}m@ &f_bRalbictis I 1DBR lahdkREsDERY ﬁmﬂhéswoul d

seriously hinder folate transport. Folate, together with co_bé amn
parti ci2patnégicans beingthecdhyperpigmentation kate (amdlezony &0 hypsrigsulineerpia toff WIDHMLps

needed for _conuersipn,of deoxyuridilate to deo hym di.l ate i
Oyt nosi o PEoTH RS 60 ke Eriishoure’ CoiBedSTlY bk SlinaESa ok DBy by
an i nsuf f iGdnefd fatRP hdcodit o bathethwiet gitsentation eRies vt gre tRth Elstd by 28

Par oxysmal noct urnal haenogl obi nuri a Paroxysmal_ nocturnal haenogl obi nuria
(PNH) i s basiufacters canuing hypesinswlisperaiacand; iasulinrepiglanespMelanores gepbicelent

ot ci encruEIRER e sdiich BiRGRORR B RLART SFrealed Bl EoB P on

subst anpi abduee PélaabenBsi®Whikd gdneli®lask 6LRBdepBbRitEeuEPsuiyhygeianBitaiohon
(PIG A whose product, a glycosyl 25 transferase participates'in the first

step of GPl-anchor biosynthesis.(259) The reason why a GPl-deficient clone
gains growt h advantage is still unresolved. It has been denonstrated that
Canpat h-1H sel ects for cells that are deficient in the GPl-




| i nked CD52 nol ecul e260) It is proposed herein that the presence of

anti bodi es agai nst GPlI |inkage elenents can in an anal ogous fashion, select
for GPl-deficient clones in PNH. 30 However the PI G A gene defect is an
acquired somatic nmutation.(261) In fact a nunber of PIG A gene
abnormalities were detected in 3 PNH patients and the abnormalities in 59
granul ocyte and erythroblasts were diffygrent in 2 of the patients262) It is
t herefore possible that the continued presence of autoantibody against the
GPI - 11 nkaggy; { SoafifBHSE 5igilons SRR bl o HRA1LRR S Hond A LBRAIBET C
stem cel | g@éggﬁqheaggs%go l'61&?8 3§ar %?g'nan was rgportgge%?th a 12 year
hi story of antll IDPktimsiutihaenzip*H1 Acafithosis igirennin hbesroidpleseentniacaticafraquintly

t hr onbocyt openi There were no.causes .for the nGEqangi opathic 1 a
except 1 oroeel wil Frietish e SCESHacrer e une LAURGEPAM OadaL TS

ant i phosph@ldepdd chieRBEdd0db e sHRRAOM. Ak Vil SachRhibdid AhricnsS DAREAREANS

i nprovenent of both the haenol ysis and thronbocytopeni a. (262) Haenodi al ysi s
presumald yredeasdnadintresistange iod dpiperinaitaciciE i consisigragdsofamppripice 48 INPAWVONes
reported iﬁm&heﬁﬁgﬁdy. 10 Sl eep Apnoea Di sordered breathing during sleep is
a conmmon cONdrLion “whi ch may predi spose individuals to inpairnment of
daytinme fugpction and metabolic abnorinalities. In a study of 150 heal t hy
men w t ho i abetes or cardi opul nonary di sease, the preval ence of sleep
apnoea ranged from 40-60% dependi ng .on the apnoea- hypopnoea ,i ndex (AH1)

cut of f. 152%&? t1y CBFGIFWQ_"EJ H’icha%’ﬂ ercf%%s‘éla‘é ‘@B’f \’lﬁcﬁ\%‘g? TSN _nﬂﬁha’_éeti C
gl ucose t%&aﬁéﬁ&emb&%r 85| bHorAMINR S abiRPesReA0 ChafiRdisWEEN YR SEMiiRgked nSUl i N
resi stance independent of obesity.” (263) in another study of 270 subjects
wi t hout 10k nereisoglyedneglypicarelid present inghe werieellvlongegiensedf keratwzoewtes,| waplatgpnoea.

There was a _shanificant,.associ ation of .these cas W3- b N [ esistance
in both oﬂggg{a 8°ﬁgﬁ£%%@§%m%Lﬁﬁ%ﬁﬁ%ﬁmnﬁﬁf%ﬁgpnan§§§3?§n3#w$ﬁ%kﬁg%agkgnship
20 bet weenplashsiibgen dceiSatsit fRE0R MIPARY B€ hlse Bésent b kbhtdtcytd ing disdscaPA i r med

that the conditions were signhificantly related.(264) Insomja Sl eep

i rregul ar i erEeddy derinapiespbmacaiaiag of fhe yreltngse ander has baca obseryd dofing ol ve
di fficul tyghald ﬁ%@ﬁﬁ@ﬁpwefﬁ%ﬁiﬁBe BRGLANEn ﬁi’é@&%ﬁ%&ﬂﬂﬁﬁﬂ%ﬁ%{vid&t@f ni ng
awakeni ng. The 25 prneal hornmone, nelatoni™n, which i Ljunans i's secreted
only atlni ashivatbsthissystamsindhe tesulisrciprologgsd it 3 leeys. (A &he damwage that cdoses

t hat occur, at ni,ght. l.atonin i s. known .to.decrease, in ol der l.e and
cor rect | orS Guhes WA bt B SRS E REGRT Bihal e EPEHNGREES)
The secr eth:8 bedn destibedhder afhG@iddoklatd ddseasds IR effceadfigsulin @M dldxease
superior ceryvical 30 gg@aLion neur gnes whi ch makg, aynaptic contact with the
pi neal gl a#d WmaHX BtallepEotpigass PEreaTIOT arer Welhkuevar. ¢ e's It ingpagsivahls| thatethe
stimul at es, k¥ .42 1 : ] 6 S 0N

t he penult?ﬁ%%@éﬁﬂ¥€ﬁ§¥?%gﬁg%§F%E@%ﬂgeﬁ%ﬁgggégiﬁgéhggﬁ@gﬁky gﬁ%ﬁgyg

N- acet y30 r amditionsael alddiid delagesd) waunddiealinga pol ynor phi ¢ enzyne, the nutation
pattern of which has an influence in drug netabolismand confers increased
suscept i bi Alopgcia Arestnt ai n cancers, food allergies and ot her

condi tions: 268-271) Noradrenaline secretion is affected by plasnma insulin
concentratThinds alBespettdd clutddmniihe acoaditias alhibly pdfecRS spravdeaicly A ofinthe
exagger at ed éggulin response to _glucose by lipid infusion in healthy

vol unt eer sPapBiEiPR &y theyage; fmilr Peakninpidence ds drehildrensand voupg adeital | AHOPREdel s

conpar ed t A9 §sQbctatdd Mth Aaibi aﬂ% ah BbinAthd e@afﬂgﬂﬁtﬂ%&é&h@lgugg@ to

physi ol ogi cal causes such as 1 nsulln resistance wou e expecte

corr el &% nat iteraased areahggheapatients bubgtealydhimased emehgtheréiaﬁimﬁg'fs? A spalyiient s
have | ower_no renaline.levels during heatt failure deconpessation as
conpar ed tn(%%%ﬁga?r boeptslgtcakf?gf Pehtce .GQ%%SSW%%:OHI W@l‘ %‘él{f} € Slf)tg? ients al so have a
50% r educed .nor adrenal i ne response to hypogl ycaem.,a within the firsf year
of di agno '§§éﬁﬂ¥w%ﬂZmﬁﬁgﬁgcﬁb@bﬁﬁé??@ﬁgﬁgﬁﬁd§§thﬁﬁﬁm§§%“W5Pa? #sPa¥uct i on
i n el at oniegistaReriat de@bticany |sdsdeptibl e i Adudld akty Repdrd SF teNgBEiAn @8 JideSses

i ncreasi ng glucose intolerance and insulin resistance in 15 the healthy
agi ng poputoseredhy isinvamisnage- r el at ed decl i ne of pineal nel atonin
production is considered to be due to degenerative changes of serotonergic
and nor adrenergi c neurones innervating the pineal gland rather than
degeneration of pineal tissue:276) This is consistent with noradrenaline
insufficiency due to alterations in glucose nmetabolismin the aging
popul ati on. 20 Another factor that controls sleep regulation is the prion
protein (PrP). PrPis a GPl-linked glycoprotein:277) It is present in

cerebral and non-cerebral tissue, has a high | evel of synaptic distribution

indicating an inportant role in neuronal function and is also found on the
ciirf are Nnf ol nnaoatit na avnonne: 279" 270 The norm! nrion nrotein hit nde ~rannar




25 neur odegenerative diseases including fatal famlial insomia where there
is profound alteration in sleep and daily rhythns of many hornones: 281)
Prion protein knock-out mce showed both altered nelatonin | evels and sl eep
fragnentation and al nost doubl e the anpbunt of short waking epi sodes
indicating the role of this protein in sleep regulation.(282,283) 30 The
anti bodies of this invention can affect, benign sleep abnormalities and

pat hol ogi cal prion-induced conditions by the alteration of glucose

met abol i s ct on noradrenaline and nelatonin secretion and al so
by affectQ%%&%Q#%§g§%%§ ein via GPl-anchor 61 binding potential.

Furt hernorg it he ant.i bodi es re S ecretogr.anin. 1 or r |n B

whi ch 1 5 TEASHREREE R RET RaR S AR bt A3

al so dysr eglélanée TSI PEbnedidetib Sul§ieds ithGH me%sﬁwpl&elmyamﬁnﬁl@rpsevmwdI ng

breast, colorectal, gastrointestinal, sarcoma, endonetrial, prostate, head,

neck and refRg a‘?d@nm@m dmaasewa%gé% amens WPHIKYNaemiss sHbjesisepamaparesl it ose

i ntol er angepo kg an i ncreased rate of hepatic glucose
A R bR ARG

productl on. ( 992 of 223 wonmen with stage 1 or stage 2

breast ca Lrats t had .s |f| evel s
of G pept Pxéﬁartl% %?}in con rOSP(%%%(?@%If d«!-jlgloolfjgo gél,, %ﬁﬁtlg%er}tlaéicm‘fe Lr east
cancer vva3>fIredmemglsugdrgek@fre@lalhmotgir&;ﬂsqgc@dwmglagmglaml&kanla&sm@awmé if body
mass |ndex r- walst to hip . ratio nore recent study of 2569 wonen with

hi st ol ogi AOPlps BsHIYS ﬁ&ﬁ%ca%ltg@ péyswﬂcéamcalcgﬁaeé?e% ﬁ{fﬁ@t@@mp@%@@l%m r ol
wormen not ?ﬁhu@@céﬁﬁeﬁ‘%isgﬁélkﬂ? é?:]é% bssfANh& co H'ﬂﬁﬁ) et @lifh Sc%}n ﬁb&f&ﬁ& g (2911
and evi dence suggest |s a growt act or o

f or mat |1©n£(lﬂ&m16r15d1®asn: cacheX| ais al so characterised by gI ucose

i ntol erance, increased whol e-body gl ucose turnover rate, increased

gl uconeog @otis Avhaingbrisnad ltype 1 éimbaéscare assoeiatdtl mgtht dbpdﬁﬁmmaﬁﬁﬂylgidmo&msu pt ake

and utI|IStI0n( 931 Ingcr a3|n e insulin/ by har npne
R & R S U LR S LS T R TR YA
ki netics 'bfhl@ufﬁizhé’iﬁféf?h dﬂs@a%é]Bc;mﬁﬁl?fu%ﬁd aﬁﬁyﬁmetaqgofei}ﬁar@la dga&arﬂ%ﬂhamf the

di abet ogeni ¢ 20 conpl ex of et abol i ¢ derangenments wil uce the incidence

of cancer $yanslinidegrailing enzyme @?Ebtnﬂf@twe degradasion @ébﬁéﬂh@e ampiytoid proddinement

of GPI - e @sBS r i on and
even ca%c% Ef:q%(??#%sngléso eco%%ggé]r etcl:cog’lgl}ﬁ s&%% ‘One gﬂog?ilﬂscﬁ e%:)dLIQ/g‘1 ?}sﬁt he

ur oki nasedinkygee flags alsoog@iaLs | tvameurodgendhiiin URARIzhEedS idiseasest Theng

correl ati on between uPAR 25. ex ssi on, and_i nvas cel l
phenot ype 288 MRk defenss raRInoRDSP 1t 15 W@é@sﬁe@f ip %gamabﬂwea{c@eﬂo. ed
withits |h!i @QnﬁiPAbit %lﬂﬁﬁﬁér%npétléhﬂhé&ﬁp&écptvﬁﬂﬂ h&&é&ﬁeﬂt&ﬁpﬁ%}lyaﬁﬁiwh@ the

integrin vi tronectl n, focuses plasmn to the cell surface inducing

pr ot eol ysiSignafietntly dess GBS Iowasyie epgedet PIﬂ?LCofrmnsshp@c@pr@hemv[s dmipeorien i ng

angi oggpe 211-217 P FAact gt on
causi ngat ?lljé&lf PR feBae %?]Hequ H?Spo gl% @% %Ip&tte{ﬁ hﬁg&gﬁlﬁ opodé egﬁc?et her eby
cel | notildD3p. ﬁ“?zla)toéﬂneodi@sr rral GBhMﬁkacgés)gn@alcaﬁwndbwmgulaﬁomI-‘AAER Bicfase

regul ated vi a th1 cl.eavage of uPAR g{ uPA whi ch requires an intact

GPl - | i nkagisconta)y IWPfH%OI&ItPé%‘BgI 'E'@étﬁ Pt oposed that the disease 62 causing

properties of uPAR may be due to, bl ockage of the GPl-I|inkage by antibodies
of this i MREHEr GRIlipgarpein s m?al@ﬁbla-aﬁsgglaz? RRrRbraRe me%eéh@&ff’wpaf%é% PAR

driven me¢hap S B GEHAARS! F%ub u%%@%ﬂ]ﬁr‘aﬂt ﬂéﬁfdnSQﬁstHé:blaaﬁl‘?% FaRCs
(296) and pl asm nogen acti vator hibitor-1 (PAT- .(297) In addition to
bi ndi ng5t @sagmtedmm limbicratiwcturesy Withonithe tcereb domfamthel gransaripb i mefegr at i on
and |nva5|ﬁ dé.‘t The UP'At‘RdUF{Q PAl. - 1 o |l ex a 80, be ﬁh l|t¥ Ieowtdensmy
| i popr ot ei AR 1&?@%?%?’58?%?% Wlag %?oﬁ‘BT SRS BAITEY Psed i n
M grat i ng e fofsdraig 8id den lfﬁ{a—loh th@t&lﬂb@@é’bn%ﬁ@yiﬂall oh#18¢redEMbRRQIY shdrb ﬁpll a
formation and m gration of cancer cells:299) PM1 is also involve

angi ogenedpa-limkig ingd end bindbuginsregions 1t hasdiser momhtownrp@nm the adut bﬁall'PM 1-1/ -
m ce. and d ) e (3"

g Toverd B PR aRIAEARERHE 0 Mhe Morhifbe o] 2 SRERIAG), il T
in breast [AME efolgealek dind &%ﬂﬁ)GmaAtaamﬂaoaies @ouilﬂlbelgbyia'e& ithdesdficogiting oi d
cancers (302), and ovari,an, cancers. (33) Upreg i on of HSPGs, particularly
the GPI-| |f‘t‘ﬂ$€8nsg|1% g]%@e”nsa\ﬁésebg@eﬂr ? eésagécliefﬂ%dmﬁ”@ %‘@Pﬁ%ﬁlﬁ YRS

G ypi can %e %5};@@% ed in pancreatic and breast cancers. (34" 305)

G ypi can xpressed in WIms tunours, neurobl astomas and

hepat obl ast onasP06' 307) d ypi cans are considered to be potential regulators
of heparin-binding gromh factors and are stinulated by IG--1 and

| G--11.(308) Insulin suppresses |G- binding proteins making nore | GFs

Aavall abhle " 1 CEec ara 1 nvnl ved 1 n +t he nronor acci nn nf 20 vari Nniie ~cancrarc210)




upr egul ated upon cellul ar distress caused by heat shock, viruses, tunour
transformati on, carcinogens, UV etc. These nol ecules are ligands for the
NKG2-D receptor on NIC cells, 63 NKT cells, y8 T cells as well as CD8+ T
cells. Masking of these GPI-linked ULBPs coul d cause evasi on of transforned
cells fromNK or T cell nediated recognition.(312) H 'V The hunan

i mmunodeficiency virus type 1 (H V-1) é preferentially 5
nonocyt e/ macr ophage tropi c and non-syn itiun1inducing (NSI') during the

initial stages .of_i tLo 313) The L viruses us he p-chenoki ne
acentor Soteens . s b iRl L pra bl Rt By Bisp PV S, | 1
50% of CaseRIZHRAaSEsED WalRPAD sppeds IOBE abwhtellhid il theoBHiA V0RAEk 6f

variants which are syncitiuminducing (Sl) and infect (é'alpd delete all CD4+ T
cel | s i nclAldisigeradiscaye patiehts codpad tpHiog-Alzhdimedgicantrolshe’ 3dme of the gffeathe S|

viruses to uwiliz cand. CXCRA. 1 e I ' ssed
on' T ool | b EalspdS rL ety A SR hO TR St S b R UL

Vi r uses 5 haerobgleserdid tipbfubein, betroblyh bbintestindd ynichsr £@RFniphoidi drgans-sofgosting nes
RANTES, MMl a and MP-1[3; .infectiogn by NSI g5t rains correlates with

i ncr eased Wt Sathepsin R is £ssepiiad for figsushemsRstsss. (315) The chenoki nes that bi nd
the major HV coreceptors CCR5 and CXCR4 are potent natural inhibitors of
H V. Recediepamndaphaienprioteaglycans (HISPRis) aialy arp GFl-linkefunrelaates areppresert H v

i nfecti . : t hei o .
Cheroki no PR SREERLSE hATS doa EAGREDraRle It iy BRBE bokm %08
toI aRdt polimvddsi%mgzhaim?ﬂ’lsadigéa&s e)neemcloﬂfsat}ygl'y?ﬁaﬁ-mpglhajoml adratly H?ﬂe?ﬁd Ihepalr ian
sul pha rote s f.ound on surface o ial a r cells
sul PPl DLOLEPRLXEATS,ound on, Mg sl sce SlopDgbnell b and Siipr, <
(HSPG al sgyidil §IbaE Dpl\%é_ntﬂ ih B Mﬂ‘ég%a%n%dpgnﬁnm%iﬁﬁth@ iAf thé eaitd ¥

gl ycoprotein gp4l FD This interaction is with a specific heparan sul phate
pr ot eogl yddphebingids pajicdtsnHSRGe wereradsoTdesmsinbtrated inguimitiniel plaguessuggesting that

het er ogen | gcal i.si t referred si on_tcdve r.ane..(3. enoval
of  henar anihask Hidle B 5P a8 ek SF by A0 pRRnn e BEPCR RGO 2L
abr ogat ed ahi) \po5SE i tiey Redovelnofodxces £hkktwol Froinhthe Braie ) weich cameibutSotalbl e

hepar an _sul phat e bound, gp41FD, but di d _not enhance nenbrane | ocal i satj on.
Ther ef dPe Vﬁ%*&fdﬁ@gﬁﬁfuﬁhthqsb@q- Sepile;ladaes a5y Trpqueatingear iy the Viqy: of ¢ he
cell nmenbr - S i j J Hr Vi r i .on and
menbr ane icﬁgg?%ec%tsiﬂg%sl sé Plr?@ﬁ%gg%‘dé% gﬁhé?%gyl?gflfbn ggh{ga ?Bia%feiaggfttéﬁe nost
likely carelphgieforoatignZ VescdePtunageds ac impmtanBatidgeniorfadtariantlizsime’ndi ng
of HV and.chenoki.nes .t t.he .inh effect of the

chenoki nes"¥&° é%coﬁis\gPtrH‘gﬂ?h%g%‘fﬁ% 8&%‘ C%gltg?i%tltglﬁdifﬁ .desf"H. g‘i ﬁin%% HEeBHOr oposes
that th . ndi t | bodi i nst ..GPl.-1i.nk | AN

i R P SRR L
i nef f egpi V@uﬂoﬂal'ﬂmﬁtﬁhir&ﬁ?iofﬂﬁrﬁﬁﬁﬂeyismh% 128 btQCAH i tRddyshlulatih bECt s on

the virus. Futhernore, the GPl-Ilinked urokinasetype plasm nogen activator
recept or @igRAlpg andinguretronigmalycylestapethersosirintefte Swramyoileaeniocasrcaie and v

b cat or SoRerghShorSE TP reh S M OBl D oRRE A el

pl asm nogerureas invalzhimePAdisese.been shown to bind H V-1gpl120 and to pronote
H V-1 infection of macrophages. (321) The interaction of uPA and gpl20

i nvol ves tStBizbpehional Dypreggiy t ant V-3 | oop of gpl20 and the catal ytic
domai n of uPA leaving its |i1gand-binding domain available for interaction
Wi t h UBRARZZAZogH eI D hhdlBéenAHetdribd® b2 Cockdbrdl Bk adddR0 dbBymasitied B8 ghitode 1W
coreceptor 10 function to uPAR The cellular receptor f{%rm)g 120 1s CH4
(322) and Mséabelige 10 then Prabmaing copurcory | Witly nigsulinn, registanceit &1 a SOt relugosh

hepar an sy t | Nk gk r opest. The
“avP3 r eceg&ltltgirgﬁa%mg? %?t%?é? ?ﬁé?%% I(ll:ig??f d?rll'urﬁgl% ?fhgﬁ %Dérguﬁiﬂgeah\/\% gﬁ %%gr@r m nes
t he out compepwhtion ¢Biel Britsle peurnal (GEAR)ycldaon §200dnt1 84Vl 12e8idd) i(DiabetesliGage t 0 15
avf 33 effigi Ly in S optosis of T cells.(324) This praovides .
mechan: snay a6 0055 DB oS nBoritsr hoNE g 23 BSaHAERo Wil

r ecept Y ' ' L i

35, ks e B el oy b PR e Rpleso R Ch
engaged t ecliizophGhie avecdsasiadd witlelsypoghycasimia hypodopamineegia amd yposdrotondrgiand
vitronectifn would then not en e jts. 20 receptor. avP, PA however. wil |
only cl eatfrglqentjv‘é?cf’ta{gfﬁ’&ﬁ %P@@%ﬁ%?}dsa o é%ﬁ‘”ﬂ’h%ﬁ%‘ﬁeafﬁ?) cﬂ’@’é\evbf‘g% pg'?l{"ée is
distal to the GPI anchor, an intact anchor is required for this process.

Phosphol i pase C-treated uPAR was shown to be resistant to cl eavage by
uPA. (323) This invention therefore proposes that antibodies to the

Dl -l i nkana al enmant e wniil d confornmmt i onal | vv al +t ar 11 PDAR and 1 ndiicoa



of release of viral particles. It has been denonstrated that H 'V virus
produced by infected 65 T cells preferentially acquire on their surface
GPl -1 inked proteins known to be sequestered into |ipid rafts on cel

menbr anes: 327) These nol ecul es such as CD55 and CD59 and ot hers confer

resi stance to conpl enent nedi ated destruction (328'329) inin vitro tests.
GPl -coated virus on the surface of infg ted T cells could interact with the
antibodies and link to 5 other infected T cells thus aiding syncytium
formation naI 11s as Led.wth
dysl i pi daeclrgﬁyrgtI§l '8 Ig\%tlg‘t%glz m%ﬁd%gg%éfﬁmg apgcdﬁal%gg?eédgréggl\{%s 50?1“% @I/\ilog y.
These net qﬁﬂbmtﬁwﬁihrehdlfgbﬂdm(depre@sﬁ@ls eSuRh prtEatsedsoypbrskirerd bym@@ltqskle
antiretroviral therapy (HAART):33) It nay not be surprising also that there
are hi gh ImyRlso®k d@hdephosphol i pid antibodies in HV patients: 331) 10

| nfections ITnfectious organisns including bacteria, fungi and protozoa
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these antibodies indicating that other autoantibodies or factors are involved in disease
induction. In generalised MG, increased levels of DNA autoantibodies have been reported
® and high levels of lupus anticoagulént antibody have also been noted in an MG

patient.(%)

MG is a disease of the neuromuscular junction involving binding of acetylcholine (ACH)
to the ACHR. Acet&lcholinesterase breaks down acetylcholine thus releasing receptors for
renewed occupation and signal transmission. Both ACH and acetylcholinesterase are
susceptible to regulation by levels of insulin and glucose. Insulin induced hypoglycaemia
has been reported to cause a significant decrease in acetylcholinesterase activity in rat
brain.®” In hyperglycaemic rat brains, acetylcholine levels were reduced; insulin increased
these levels.®® In diabetic rats there is also enhanced desensitisation of the acetylcholine

receptor.(gg)

From the viewpoint of this invention, the autoantibodies which recognise signalling
molecules, DNA and phospholipids are responsible for the neuromuscular abnormalities in
MG via dysregulation of glucose metabolism and signalling molecules.
Acetylcholinesterase is GPI-linked "°” and may be dysregulated due to these molecules
resulting in increased levels of ACH thus damaging the ACH receptor. The expression of
ciliary neurotrophic factor receptor (which is also GPI-linked) has been shown to be
involved in diabetic neuropathy.? This receptor is decreased in muscles of seropositive
MG patients % indicative of causative similarities between MG and diabetic

neuropathies.

~ Amyotrophic lateral sclerosis, motoneuron and related diseases

A éigniﬁcant percentage of patients with amyotrophic lateral sclerosis (ALS) are glucose
. jlntolerant There has been controversy, however, whether this is a primary metabolic
25,

3‘ patlents and two control groups for disease and body weight revealed that insulin

abnormahty or secondary to muscle atrophy. Euglycaemic insulin clamp studies in ALS

sensitivity was diminished in ALS compared to both control groups(1°3). Abnormal plasma

glucagon levels have also been demonstrated in ALS patients compared to controls.

~ Patients administered two test meals 1 week apart were shown to be hyperglucagonaemic

at fasting and at /2 and 2 hours postprandial compared to controls.'® Many ALS patients

have been reported to have characteristics of type II diabetes mellitus.!%
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Advanced glycation end products (AGEs) which have been implicated in the chronic " °

complications of diabetes have also been reported to play a role in the pathogenesis of
neurodegenerative diseases such as progressive supranuclear palsy, Pick’s disease,
Guamanian amyotrophic lateral sclerosis/Parkinsonism-dementia complex.!%® Survival
and growth of motor neurons are known to depend on neurotrophic factors. Insulin-like
growth factor 1 (IGF-1) and the glial cell-derived neurotrophic factor (GDNF) are potent
neurotrophic/survival factors for motor neurons.!!®” A lack of trophic factors is thought to
lead to degeneration of adult neurons. Although increases were found in several IGF-
binding proteins in ALS patients, serum IGF-1 and insulin levels were significantly
reduced.!® Therefore improvement of glucose/insulin/glucagon metabolism would be of

significant value to the survival and growth of motor neurons.

Apart from insulin and IGF-1, GDNF and neurturin also have potent effects on neuronal
survival. GDNF promotes survival of motor neurons iz vivo and in vitro and rescues them
from cell death. The highest expression of GDNF is in human skeletal muscle, particularly
at neuromuscular junctions. GDNF has also been detected within the axons and
surrounding Schwann cells of peripheral nerves.'® The GDNF receptor, GFRa-1 has
been localised by immunohistology at myelinated peripheral nerves and neuromuscular
junctions. Analyses by RT-PCR also showed that mRNA of GFRa-1 existed in the ventral
horn of the spinal cord but not in the skeletal muscles, suggesting that this molecule plays a
major role in uptake and internalisation of GDNF at the neuromuscular junction.!!®
Neurturip, a neurotrophic factor related to GDNF binds to its receptor GFRa-2 and also
supports rneuronal survival. "'V All GFRol1-o4 receptors identified thus far which bind
GDNF family ligands, are GPI-linked and signal via Ret interaction with members of the

Src family kinases and this is necessary for neurite outgrowth and survival.!'?

Genetic factors are involved in neurodegeneration and non-MHC genes have been
implicated.**® It is therefore anticipated that in genetically compromised individuals, anti-
GPI-linkage element antibodies can sufficiently alter the signalling of GPI-linked

molecules to prevent neuronal cell survival.

Thyroeid disease

Thyroid disease covers a spectrum of conditions ranging from hypersecretion as found in
Grave’s disease to hyposecretion as in Hashimoto’s thyroiditis. The occurrence of thyroid

disease is significantly increased among diabetic patients. In a randomly selected group of
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1310 diabetic adults, thyroid disease was evaluated by measuring free thyroiihe' and
thyroid stimulating hormone (TSH) concentrations. The overall prevalence was 13.4% and

the highest level was 31.4% in Type 1 diabetic females.(l 4

The éteps in thyroid hormone synthesis and secretion are regulated by TSH. This
5 regulatory function involves signalling via inositolphosphoglycan (IPG) second
messengers. TSH stimulates the release of the polar headgroup of IPG. This soluble IPG
has been shown to modulate jodine metabolism in thyrocytes.!'> IPG isolated from

porcine thyrocytes induces proliferation of fibroblasts and porcine thyrocytes.? 16)

Thyrocytes are rich in GPI-linked molecules which are both apically and basolaterally
10 distributed."!” Some GPI-linked molecules such as HSPGs are involved in the transport of
thyroglobulin (Tg) from the follicular lumen to the basolateral membrane of thyrocytes
from which Tg is released into the bloodstream. Thyroglobulin interacts with surface
HSPGs via a site functionally related with a megalin binding site. Megalin is a low density
lipoprotein endocytic receptor which transports HSPG bound Tg through the epithelial

15 cells.(1%!?

Immunohistochemical studies involving HSPGs and other basement membrane
constituents revealed pathological basement membrane alterations in Hashimoto’s
thyroiditis, in hyalinising trabecular adenomas, papillary carcinomas and anaplastic
carcinomas and other histopathological variants of thyroid disease.'”” A family of GPI-
20 linked molecules (GFRocl-4)/ are the receptors for the glial cell line-derived neurotrophic
" factor (GDNF). These molecules are present in normal and thyroid tumours, in medullary
thyro_@gf carcinomas (GFRad4), pheochromocytomas, parathyroid hyperplasia, enteric
ganglioneuromas, skeletal abnormalities and mucosal neuromas, collectively known as

multiple endocrine neoplasia type 2A and B.1?

.25 Cushing’s syndrome and Addison’s disease

Cushing’s disease is commonly associated with glucose intolerance, diabetes, central
obesity, hirsuitism and elevated arterial blood pressure. The main diagnostic feature is
hypercortisolism which may result from long standing ACTH hypersecretion in 20-40% of
patients;"* this can occur in the absence of a pituitary adenoma and increased cortisol
30 secretion can be due to unilateral or bilateral adrenal hyperplasia with or without

autonomously secreting micro or macro nodules.!?
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In a recent cross-sectional study of 90 patients with obesity and diabetes, the :f)fevalence of
Cushing’s syndrome was reported to be 3.3%.9%% Preclinical and subclinical cases of
Cushing’s which present as poorly controlled diabetes add to this figure considerably. In
analogous fashion, mild chronic hypercortisolism has been reported in type 1 diabetes
reflected by elevated fasting cortisol and urinary free cortisol and an increased response to

ovine corticotropin-releasing hormone.">

ACTH hypersecretion can occur in the absence of pituitary adenoma but in the presence of

hypercortisolaenlia,(126)

suggesting a dysregulation of the normal negative feedback
control. Several reports are indicative of the role of GPI-linked molecules and inositol
phosphoglycans released by the activation of phospholipase C in the regulation of both
pituitary hormone secretion and the secretion of the hormones that they stimulate from the
adrenals, thyroid, gonads etc."?’'?) It is therefore anticipated that the autoantibodies
described herein will have pathogenic effects ranging from disruption of pulsatile secretion
of hormone to inhibited or exaggerated secretion and even the formation of tumours as
antibodies to GPI-linked molecules have also been shown to induce cell proliferation by

causing loss of inhibitory input to activating signals.***3 D

Addison’s disease is also a component disease of the autoimmune polyglandular syndrome
type II with an increased risk of developing insulin-dependent diabetes mellitus, vitiligo,
alopecia, pernicious anaemia, coeliac disease, myasthenia gravis and primary
hypogonadism.®” Together, Cushing’s syndrome and Addison’s disease provide another
example of the consequences of endocrine overstimulation resulting from the
autoantibodies. The robust endocrine gland will continue to oversecrete whereas the

genetically compromised gland will fail and hyposecretion will be the consequence.

PCOS, hypogonadism and premature baldness in men

Polycystic ovary syndrome (PCOS) accounts for 95% of hyperandrogenism in women and
is manifest typically by hirsutism, acne, central obesity, male pattern baldness and other
physical masculinising alterations. Differential diagnosis apart from PCOS includes
Cushing’s syndrome and androgen producing ovarian and adrenal neoplasms. Androgenic

disorders are the most common endocrinopathies affecting from 10-20% of women.*?

Hyperandrogenism arises from a generalised dysregulation of steroidogenesis which can be
of ovarian or adrenal origin. This dysregulation appears to arise from the modulation of

both central and peripheral factors controllihg hormone action. Increased GnRH and LH

+
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and insufficient FSH are the precipitating factors that lead to chronic ‘anovulation in
PCOS."* However, hyperinsulinaemia appears to have an important role in triggéring
latent abnormalities in the regulation of steroidogenesis in genetically compromised
individuals. In male pattern baldness, both in the compromised female and male, insulin
interacts with androgens to regulate hair follicle and associated sebaceous gland

development.*¥

In a study of 5 families to examine disorders of insulin secretion in male and female family

members of subjects with PCOS, hyperinsulinaemia was found in 69% of 24 female family
members, 79% of whom had PCOS. Among the eight male members, 88% had premature
baldness.!*?

Hyperinsulinaemia in PCOS is associated with glucose intolerance, increased fasting
insulin levels and insulin resistance. An atherogenic lipid profile may also be present.
PCOS patients show an increased incidence of type 1l diabetes and cardiovascular

disease.136)

Hyperandrogenism in insulin resistant women is thought to be due to the stimulatory effect
of insulin on ovarian steroid hormone production. Insulin and insulin-like growth factor 1
(IGF-1) can amplify gonadotropin-stimulated steroidogenesis by augmenting the
expression of key sterol regulatory genes in ovarian cells."*” Insulin and IGF-1 also act
synergistically with luteinising hormone to increase the activity of cytochrome P450c17 in
the adrenals. Insulin induces inhibition of IGF-1 binding protein (IGFBP-1) production
from cultured human granulosa cells.’*® The decrease of IGF-1 levels and IGF-1 receptors
on graulosa cells reduces steroid aromatisation.!> Inefficient aromatisation of
androstenedione and testosterone to oestrone and oestradiol among other factors including
increased steroidogenesis in thecal cells due to hyperinsulinaemia leads fo excess free
androgenic hormones in the circulation. Furthermore, in ovarian cells cultured with insulin,
progesterone concentraton increased dramatically compared with controls from 2.5 +
02ng/ml to 5.4 + 0.3mg/ml."®® This hormone has a feedback relationship with the
hypothalamic pulse generators for gonadotrophic releasing hormone (GnRH) which
stimulates the secretion of LH and FSH from the anterior pituitary. Conversely, patients

with hypogonadotrophic hypogonadism have an impaired insulin sensitivity.*%

Apart from the multiple ways in which insulin exerts its regulatory roles, GPI-linked

molecules are also involved in the ovulation process. Granulosa cells are rich in heparan

+
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sulphate proteoglycans (HSPG) which are GPI-linked. Labelling experiments
demonstrated that 20-30% of heparan sulphate protebglycans on the cell surface were GPI-
linked and were removed by phosphatidyl inositol-specific phosphorylase C.**" Follicle-
stimulating hormone (FSH) and human chorionic gonadotropin induced changes in GPI

5 concentration indicating that these molecules are hormone sensitive.!*?

The signal transducing effects of prolactin receptors on granulosa cells in the presence of
prolactin were also shown to be ia the generation of soluble glycosyl-phosphatidyl
inositol moieties. In FSH-primea granulosa cells, both prolactin and GPI-moieties
prevented the gonadotropin-stimulated 3 B-HSD activity.*¥ 3 B-HSD converts cholesterol
10 to thetestosterone pathway, therefore a negative feedback mechanism is controlled by GPI

moieties.

HSPGs also have anticoagulant effects and are expressed in follicles before ovulation and

are transiently decreased in the postovulatoty follicle . They interact with protease

inhibitors suggesting their involvement in the control of fibrin deposition in the
15 follicles."*? Since tissue remodelling and proteolysis are required for ovulation, the '

disruption of HSPGs could be involved with anovulation.

HSPGs may also have a role in the development of the follicle. Studies carried out on a
hepatoma cell line demonstrated that HSPGs added exogenously were internalised and free
chains appeared in the nucleus. This resulted in arrest of the cells in the G1 phase.!*” .
20 Similar dysregulation of growth development may occur in follicular cells due to

antibodies against such GPI-linked molecules.

Obesity

Insulin and leptin provide coordinated signals to the hypothalamus which regulate energy

balance and body weight. Increasing insulin levels have been shown to stimulate leptin
25 production,® Leptin receptors are on hypothalamic neurons that also express

peuropeptide-Y (NPY) and proopiomelanocortin (POMC). Increasing plasma leptin has

been shown to inhibit NPY production leading to reduced food intake."*” Leptin also

increases expression of the POMC precursor of o-melanocyte stimulating hormone

(otMSH):(MS) Alpha-MSH acts in the hypothalamus to decrease food intake and mediate
30 satiety.(149)
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In obesity, hyperinsulinaemia and hyperleptinaemia coexist with insulin and leptin
resistance.">” The effect of insulin on leptin pfoduction is reduced with increasing insulin
resistance.!>" It has also been demonstrated in animal stucies that pretreatment with
insulin for 3 days abolished leptin-induced responses.>? It is apparent that
hyperinsulinaemia and insulin resistance are critical factors in the regulation of leptin-
induced control of food intake and body weight. Additionally plasma levels of free fatty
acids are suppressed during physiological hyperinsulinaemi/a.(lfz) Therefore treatment of
this condition in accordance with the present invention should ameliorate problems of

obesity related to insulin resistant states.

Syndrome X

This is a metabolic disorder characterised by hyperinsulinaemia, hypercholesterolacmia,
hypertension and coronary artery disease.'®™ In atherosclerotic lesions, GPI-linked
molecules such as T cadherin have been implicated."*® The primary defect is considered
to be hyperinsulinaemia consequent to insulin resistance causing the related
abnonnalities.(lss) Since the original description of this syndrome, it has become apparent
that the spectrum of diseases is broader than originally recognised. Male, non-obese
patients with angina without coronary artery disease were found to be insulin resistant,
hyperinsulinaemic and had higher triglycerides and lower high density lipoproteins than
healthy controls; th;fefore myocardial ischaemia is also part of syndrome X.(159)

Hyperuricaemia '°” and primary non-alcoholic steatohepatitis (158) appear to correlate with
hyperinsulinaemia and insulin resistance and could therefore be considered components of

the metabolic syndrome.

Insulin resistance and hyperinsulinaemia have been observed in 70% of non-obese, non-
diabetic subjects with conggnital hypertension. Blood pressure is correlated with insulin
resistance which also correlates with salt sensitivity and angiotensin IL.%%® Changes in
insulin concentration in in vifro experiments and insulin sensitivity in vivo have been
shown to affect Li*/Na* and Na™/H" counter-transport (CT). High CT is associated with
cardiac and vascular remodelling in hypertension, [DDM and hypertrophic
cardiomyopathy.'*? Generally benign and transient hypertrophic c?rdiplnyopathy‘ is
recognised in infants of diabetic mothers. Foetal deaths due to this coﬁdition have been
reported.(lél) Although, in general, events related to syndrome X are age related, there is

evidence that this condition can start in childhood and adolescence.16%164
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Diseases related to antiphospholipid and lupus ant"i-cbagulant antibodies

Antiphospholipid and lupus anticoagulant antibodies are associated with recurrent foetal
wastage, spontaneéous abortions and thrombosis. In a study with 51 patients with
antiphospholipid antibodies, 53 pregnancies were followed through. Aggressive therapy in
33 pregnancies resulted in 90.0% of successful outcomes; however in 48.6% of these
successful cases, gestational diabetes mellitus developed."®® This indicates that
antiphospholipid antibodies may be a predisposing factor for diabetes susceptibility which
was revealed by the added stress of continued pregnancy. In 1698 examinations of
unselected pregnancies between gestational age 16 to 37, anticardiolipin levels above
normal range were found in patients with pregnancy-induced hypertension, preeclampsia,
gestational diabetes, diabetes mellitus type 1, venous thrombosis, thrombocytopenia and

theumatological diseases. ¢

In a study of 29 diabetic children and adolescents, anticardiolipin antibodies were found
more frequently in IDDM patients than in controls. The antibodies were more prevalent in
patients of less than 6 months diagnosis than in a group who were diabetic longer than 5
years. This was regarded as an abnormal immunological response in the early stages of
diabetes mellitus.**” In another diabetic study, the prevalence of cardiolipin antibodies

(168)

was higher in complicated diabetics than in an uncomplicated group, ~~ suggesting the

potential role of these antibodies in diabetic complications.

Dysfunction of vascular endothelium is known to be an early step in the development of
diabetic complications. In a study of 45 IDDM patients without clinically evident vascular
complications, one third had higher than control levels of anticardiolipin antibodies

directly correlated with levels of endothelin-1.46%

Cardiolipin is generally used as an indicative target for the presence of a variety of related
phospholipids such as phosphatidyl serine, phosphatidyl ethanolamine, phosphatidyl
inositol, phosphatidic acid and phosphatidyl choline. In a study of 70 samples, it was
demonstrated that cardiolipin reactivity is an individual entity. Neither anticardiolipin or
anticoagulant correlated with with levels for the other phospholipids."’” In a large number
of sera from pathological pregnancies, 28.6% of those positive for anticardiolipin were also
positive for anti-phosphatidyl serine and anti-phosphatidyl inositol, 23.8% for anti-
phosphatidyl choline and 19% for anti- phosphatidyl ethanolamine. The percentages were

higher for those who had IgM anti-cardiolipin antibodies.!”"
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In a similar study with SLE patients, the hi,éﬁést % reactivity of patients was against
cardiolipin followed by anti-phosphatidyl serine, phosphatidic acid and anti-
phosphatidylinositol."’? Reactivity to the last phospholipid, ie phosphatidylinosito]l was
found to be of the highest prevalence in a group of 77 non-SLE patients under 51 years of

age with cerebrovascular disease of undetermined aetiology.!!™

A study over 10 years of 39 patients with primary antiphospholipid syndrome withoﬁt SLE
or other connective tissue disorders revealed that 15 patients showed organ damage after
10 years follow up. Eight developed hemiparesis while 3 showed dementia; quadriplegia,
dilated cardiomyopathy, myocardial infarction, pulmonary infarction and end stage renal

disease were present in one patient each.!"?

Coeliac disease

Coeliac disease with and without clinical symptoms is commonly associated with type 1
diabetes. In a recent study, the prevelance of coeliac disease among diabetic patients was

found to be 5.7% and 1.9% among the relatives.!”

The high level of subclinical or silent coeliac disease has also been noted among patients
with unexplained or unreponsive disease referred to a gastroenterology clinic; 42.8% of
108 such patients were shown to have subclinical/silent coeliac disease.!'’® Extraintestinal
markers of subclinical coeliac disease were iron-deficiency anaemia (27%), alopecia and
dermatitis herpetiformis (11.3%) and IDDM (20%). Antibodies associated with coeliac
disease have been reported to increase in frequency in diabetics or their first degree
relatives.!”” In the absence of coeliac disease, the prevalence of transglutaminase
antibodies was 13.4% in diabetic patients and 7% in their non-diabetic relatives; 3.5% of
913 relatives had IgG transglutaminase antibodies and 44% of these had IgA endomysial
antibodies."”” Similarly, diabetes related antibodies were increased among coeliac
patients. Anti-insulin antibodies were present in 27% of 15 children with coeliac disease at
diagnosis and in 20% of 15 children with coeliac disease following a gluten-free dietl.(m)
Antibodies against glutamic acid decarboxylase were also present in 23% of coeliac

disease patients.!™

Malabsorption is a common feature of coeliac disease. A molecule which could be
responsible for the iron deficiency in coeliac disease is melanotransferrin (p97) which is an
iron-binding membrane glycoprotein with 40% homology to transferrin. This molecule is
GPI-linked and has an apical distribution in intestinal epithelial cells."*® Mucin binding



| nsoommia + + + + Cancer + + + + + HV + + + + 70 Di sease A DEF
| nfection

49

protein, another GPI-linked molecule is an integral component of the apical epithelium of
the gastrointestinal mucosa which constitutes a protective barrier."*" Dysregulation of this
molecule and similar molecules due to antibodies recognising GPI-linkage epitopes could
affect the binding of mucin and breaching of the protective barrier causing damage to the
5 gastrointestinal mucosa and intolerance to gliadin peptides in genetically susceptible

individuals.
Gastritis

There is a high prevalence of gastric parietal cell antibodies (PCA) in type 1 diabetes
which can be accompanied by autoimmune gastric disease.2!%3) Parietal cells have GPI-

(184)

10 linked molecules on their surface and therefore antibodies recognising GPI-linkage

epitopes could be implicated in this condition.

Inflammatory bowel disease

Chronic inflammatory bowel disease is a paradoxical condition with growth impairment in
the face of excessive growth hormone reserves rather than impaired secretion which may
15 antecede the abdominal symptoms by some yeal‘rs.(185 ) Both fasting and postprandial lipid
oxidation is significantly higher in patients with active Crohn’s disease ‘f[han in inactive
disease.® Ketone body production is also significantly greater in pati_ients.(m) Whole
body glucose uptake was also shown to be higher in Crohn’s patients than in normal
controls assessed by an euglycaemic hyperinsulinaemic clamp study.*® P?Iowever arterial
20 glucose concentrations were 10% lower in patients as was glucose oiidétiggn compared- to

controls. 136187

The metabolic picture of increased fat oxidation and ketone body production appears to be
glucagon driven. Dyslipidaemia involving low plasma LDL cholesterol and high

triglycerides is also well documented %

and has similarities to hyperinsulinaemia and
25 insulin resistant states. Both in animal models of diabetes in the BB rat and dog model of
coeliac disease, increased intestinal permeability is also present before the onset of
disease."®® Increased intestinal permeability is also present in Crohn’s patients and their
unaffected relatives.”? Also, individuals at high risk of developing Crohn’s disease have
increased baseline permeability or have an exaggerated gut permeability response to

30 damaging agents."*?

GPI-linked molecules with functions that maintain tissue integrity and structure are

abundant in gastrointestinal tissue. This is demonstrated by very high degrees of staining of
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(200)

synthesis by the smooth muscle cells.

The inflammatory bowel diseases, ulcerative colitis and Crohn’s disease, have an
associated increased risk of venous and arterial thrombosis. In a study of 83 patients with
20 ulcerative colitis and 45 with Crohn’s disease compared to 100 controls, a higher
prevalence of anticardiolipin antibodies was observed in patients compared to the healthy
controls.?? In a similar study with 137 patients and 137 controls, -anticardiolipin titres
were significantly elevated in Crohn’s disease and ulcerative colitis compared to

controls.?®

25 Arthritis and related diseases

Rheumatoid arthritis (RA) is a chronic progressive inflammatory disease affecting synovial
joints leading to joint destruction. The synovial \lining consisting of macrophages and
fibroblast-like cells normally only 2 to 3 cell layers, becomes hyperplastic with
concomitant angiogenesis and gains local invasive capacity at the synovial interface with
30 the cartilage and bone. The increased mortality in RA patients is associated with
accelerated atherosclerosis and cardiovascular disease. Many infectious agents have been

implicated as causative agents of RA.®¥
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75 pharnmaceutically acceptable non-toxic salt of the peptide that has a | ow
degree of solubility in body fluids. Additionally, the peptide can be
formulated in a gel, for exanple, an al um num nonostearate gel with, e.g.
sesane oil, suitable for injection. Another type of slow rel ease depot
formul ation for injection would contain the peptide or salt dispersed for 5
encapsul ated in a sl ow degradi ng, non-t3xic, non-antigenic polynmer such as
a polylactic acid/polyglycolic acid polyner, for exanple as described in US

3, 773, 919. patidntsabitieasthioysiTRl GomtexagRpddd RondhopdiBnictibe tdetvabhasalGtiulic
identifi edag% the skilled person. According to a still further aspect of

the invent Pbhtheaoping airgayioss isfughea iistiverticSr0Iaria fradn grmeh contiplsy RasHE f or
the presengiwdl e hft HrhoRbeAUHBHSTTURE cARIBE A2 RecriiNBhotile TRIARE from
ac p ody uid

conprising co I ng a blood, asma or serum sanple or ot her

with a peppubimnaycapainetyet casing simelatidbn dwmussatioid Nt rdcsptofs ontairviagemobihon -
describeg above iﬂ %@a resence of a.target .far the autpinrune ant i bodi es
and assessPHECIE HEls B nPubsauEHe ContiagHan: | 4cebr c BHAIng alsa, SBERIAHS ot MRS bi nds
speci fi cal lpedbRitB6p VA IR imuselitilc Feddpioftosh boNOInNgESni& neREP BlevEltite Rl ng
assay in which target nnlﬁﬁules that™ are capabl e of binding 15 the

aut oi nune agefylicholineasleassdél'f i cal |y conmpete with the peptide for binding. In
this manner, the peptides can be used to detect the presence and quantity
of aut oi nmiindasabédnbdeth@straeé shait the nintrbased nchigaliyd neediatédu bionelcesstdgtionaip be

based on radj oi )munoassay,. \\est er.n Bl anal ysi s, - Fl uorescence agtivated
col | sort i AIORKES Suo Bl R BEH SISy oRek e NP BUSGRORICBRE, Dy e
expresseq iof HsNnGa aushYHhiOimARtheft 15:6 356 SR6BLAS ifveRipakidyséxamhinAg thessues
can in this way be conpared with standard val ues. Deviation between,,

st andar d arb@r@f\iqgomctm desponsst alb| dighetic rhé ivavlindreaied flisbetisi agmeals. g

di sease. Di i€ d .St b NI ,
prosence, geasd dur@is AR LIRE, VR i Ghal IO, Bitn i AR AER
regul at i on bedanediyppeaponkive Woelteatinent with tifisatiapkvidrespoms ehvss Was assoctitsdh

assays may al.so bhe used toq evalyate the_efficacy of a. particular )
t her apeut i é’“ﬁ’r"é H’éﬁ}étle% q(%@ﬁ? at?‘ﬁ m@%Pég,(e?ﬁg 1) tadhe pronghis of
i n_moni 49riAgid ASodidtRA VIR the Elérv@sﬁoﬂ Qslieyt %!iﬁ{alslt?@}éaﬁﬂént withSneBa\Estéred ird may

utilise peptide that is |abelled so that the | abelled peptide conpetes with
t he aut oantiidbixd ok sosinephilseandacgused nolyweespensiveness: i hso sk exdfe seurpral sMZh an

assay, the _ampunt of label .bound in the ¢ | exes .i s _i.nver.sel y. RI tional
Lo the con@MPFiS BRoryft Hactsrh s du HyssamoBtil palch tasic protsth aiich Pialls 2
pepti de nmayedepiotsaketlbaebsiatit intéBctRAZ YIRS &Bulihaipetdd€o play aBignifitasifroleig the

conpl exes inhibits of .inactjvates the activity of the enzyne. .
Al't er nat i vagyelonmsat %&W@d@nﬁwmﬁw Hypsusulinagina ‘Eﬂ‘ﬁdr PlsprpceRunt fon the highen | ed.

I n an abpe i Q4 . : e . an
R i R s S T
t he target cholinedenelsasdnsulindnjested o redyain ofimats canssd s nzarkaul ipcreasetinnagaylt hat

i S nmeasur ab*lﬁl.sgec%r@photonetri cally. The target nol ecul es nay be bound to
an enzyne IPARESPE 2 substrate and present on a dipstick which can be

contacted 5.wth the sanple. In_all.these nethodol ogies, fhe target .
ol ecul o ey TR PgSBle TRCHHT. R VIROTaE DEISRAPIOBE G b iaonie
i munog! obukthiha #8 R4 lLacebmpdi¥edy typbipRiRAF chililen séleditd by 8% sAoothgAScleone
epitope on T cell receptor V13 chains in humans or any animal species. To

facilitabe celdsandtis very simidaitte et snrnedhymusalecelliymetnlasie gddwvgbyald teirkegingst i c
kit conpri si ) ngeFmb) L0l ]?; et t he
i nvention ?i%g(%rh?lbs(]atgsa éve?ﬁgge?%gtt%@%tl a%g]‘f‘%gbﬁloa%glcg@?m%%oc ona'ﬁo%tt0 rget

i mmunogl obudlevuteoT-@edHeein douah yn pardoth mesdefcelish &t impdieated fih ebe admé evayt asone
epitope on.a T cell recept.or V13 chain; and a reagent useful for the

det ection g*sc‘éssﬁ‘ﬁ%lpﬁcgmr%éﬁfeon bet ween aut oi mmune anti body -and the target
i nmunogl obul i nI&rf)l ecule. Such kits wll be of considerable use i

di agnosi ng L& S&4san

b

in
AGYBP it dhaisei Invelyed @s dnsetpdia’s disease ginAginvelves i t her
aspect i At ol OV : b_R -Aat | or
oo pogti ogmBERy SGEETS) Bulim BRAKE MAiA0, Of IOVRR TIAASNA! LiAuRR 2L
are usef ul hiiman tdveriati agtdSP sTitefdies dpsaubition usfcmptlibhistdrdtiont coulld sémitely
Recent devel oprments in the field of peptide, protein and anti body arrays
al l ow the sinultaneous detection of a | arge nunber of 20 pol ypepti des.
Lowdensity protein arrays on filter nenbranes, such as the universal
protein array system (Ge H, (2000) Nucleic Acids Res. 28(2), e3) allow
i mgi ng of arrayed antigens using standard ELI SA techni ques and a scanni ng
char ge- coupl ed device (CCD) detector on an optically flat glass plate

~aont a1t nt na ORA wel | o Il nitiNntinn. caoncnr arr ave have al en hean AdAevel nnad t+ hat




Vari ous aspects and enbodi nents of the present invention will now be
described in nore detail by way of exanple, with particular reference to
specific peptides. It will be appreciated that nodification of detail may
be nmade without departing fromthe scope of the invention. 5 BRIEF

DESCRI PTION OF THE FI GURES Figures | A and 1B. Nucl eotide and am no acid
sequences of cloned anti body VH and VLSregions. Figure 2. Human tunour cel
line in presence of control irrel evant ﬁonoclonal ant i body. Fi gures 3A

and 3B. Hupmn tupour, I, li.ne in presence of anti-anti-TCR 10 V13

ant i bodi es&a%?ﬁ”%e tlggﬁ%akv%rlﬁhﬁllr‘g@f egg"‘)f}ﬁ1 e c?filﬁ ﬁ‘&‘?’fe& KBPERshe dh% cel |
prot rusi onseavhil&hillit¢ of fée IGF Which WegldgRbmeie saRdthamhdR R pfbiFaaimnces of

. cloned antibody VII and VL regi-ons. 'Figure 5. Serum gl ucagon (nmean SD)

prior to a%tﬁf];tiﬁrosiisngesti on of 75g glucose in NDX-1 treated group at day
01 and day : fgure 6. HoAlc levels in diabetes nellitus type 2
patients 1 I l:. Qf L- '@@ggii vV, d 0 |1
subj ects Z(F};eSﬁé hfé%ﬁgéglﬁf IS| (r%dldi%a é ;{H;‘T}e e&l%dgérsgﬂgtﬁygr&%%gts%e&{#ggéﬁe %(?a
obt ai ned frepodwtilvg egdtans. Mamgr possiblesmatadomsntontfibuantd i dikeatd manifebiatiahs on

were excluded. .Figure.7.. Fasting capillar | ucoge | evel s .in digbetes

mel i tus. e syl @ity e nSeBe v PUBTER St BEC PP QG0 Shver age
data frommalitgUdHoRtitSas SdShOvRs. PRI Srilh&d R Us4hS d?ér AEd iR kip@t the
mean. Data obtained fromsubjects after reinstatenment of anti-diabetic

medi cat i orviswdireecysiie |fibsests. trisppgmbrade cGadusiante gegulatem{GTAR)ewkirks it erayelie ed f or

albun‘ininglgfp'a ; i pat. i s after. wt

anti - di abetic ?%%%d r%\h/%lrdtggu%mlgéﬁgleﬁarlo%ﬁgﬁ& spﬁgtflélcﬁ ts\me‘ler eFg é%\(l)%%r;ng%gesogﬁs

i ndi catl® tseere®ipepielin. @ e GHIR helfiredon inDEF tadbloaiverdpitssion cfujobtda af t er
rei nstatenent of, ant.i-di abetic medi catjon _ wer xcl uded. _ Fi 9. HbAl c
evels i n HaItO8nS ERSE SHo PATgE tappEctpg Re| CRTE ghanasl Wltgh &R ant i -
di abeti ¢ g preéNGL @ICrHahRatdiicRals o ltforklddlts RA dShy st of A Gedpliftoy andar d
error of the, .rrgrgr]. Dat a og%gi ne ef rorr? su cj)ects afst.er r%(?%gt at e?rgépnt 02512

ant i - di abdpndintestinad atucesal) ieings 8Bulting inrdeadus nipgusFivigioh elogOthe Fawaysng capi | l'ary
gl ucose levels in male diabetes nellitus type 2 patients after w thdrawal

of anti - di'Bfeadrganisition sf thé\eetia ggtosieladomisecradidwn ;thdimstiomaf CETR mdleciddsandar d

error qf. the. . ta tained fro bj ec after reinstate
anti - dinge]{;‘iﬂbarfena%”@g?? o \%r Ié‘“é‘% c‘fyﬁ%fsg]al%tlg’gj B sr”@toi}i"‘.lasgblrﬁm%?g? gtspéﬂ{ ne
| evel s corgcaeitd. POByabibmie foréd midbRofy, adeeh el aiBhth ividiS shoRe to b atile6tly S

after withdrawal of anti-diabet tz )drugs. Average data are shown; bars

i ndi cat e taseociptedrivith GF Bk molecles.the nean. Data obtai ned from subjects after
reinstatenment of anti-diabetic nmedication were excluded Figures 12A to
12E. Al i gnthermhysiplopigplaeguatioalsiféhe eginmytoske]eton beth inrelaticmvaslivotdityand VL

sequences agaj fst: rvariabl e regi.on s nces, . denti.fied herei.n, -
EXAMPLES ég%@gﬁﬂﬁﬁ?{%&ﬁgéﬁa@ﬁc".’ﬂ‘@e ok ’t%alpl%r{ﬂg?gls%%%l Aiver 1o
Pol y A£0r nE¥éptora@PARY) rexpitessior. r'Thiz Tehitks aPAR Wi onaitronedtiss to Whitieth a
secreted antibo r(fco ni zi ng nti-at'-‘lzgg){ V13 and an el enent of the

GPl -1 i _nkag}g?()ggs?%_‘ cReNIeRfarfi#Naningm FEBTAHt ocy at eTIFEACHRRY. O oHEAR Rt

i sol ati 0”;2’)&)’%1(&@:61‘1 hedcied s&@éﬂgs LRE AHREQsRNAYRAH T abes(dFahe R0 2dify Lot

No. 019KO01 Appr oxi mat el y of frozen hybridoma cells were

r esuspendetho, Ragand Cdogs isgnysilyadi in ghesegulationrof troictinwirtagkelejer for thermsseatblis 4%

et hanol rﬁ%sggssﬂ%gqm%ﬁ(g&g%?%g g@ddﬁ]%ggg%g/ et hanol m xture was applied to

RNAgous ter units an uge i'nd the RNA to the filter matriX.

w th 500 previiehob R er B AeR R ekl rofier obr e e dedlh . 2
final centredeptog lattivlasly ey GPI-HAkdeB evieh RBughebiidinENG WMesneetinitie did (oMt he

filters by appl(yll[,)ng 2 X 60 pl preheated (95C) Elution solution to the
centre of dOHBIF {[ter 25 and centrifugati on. The el uated RNA was

precipitated with 0.5 x Vol lithiumchloride overnight at -20C. Foll ow ng
washi ng i nPdd ehd7ghenGRIdimiked moteheleRmhich dbvebeenabown fo bl asserigtediwite sciépended

in 20 jil sterjleywater and stqr at .-70C. Reverse Transcripti RNA
nto 1 stk CBRAP TERRT St SiyrERtes B i heelBoRE L FIE ng
11.tg b tfhectiBhAThS Biadiesl oTbAMBodies Df this invention to GPI-linkage epitopes may

sufficiently disorganise the cytoskeleton to cause further functional deterioration of a

genetically compromised CFTR molecule.



The reverse transcription reaction was set up as follows using the Anbion
Retroseript kit (Cat No. 1710, Lot No. 078K0262): 1.t1 1RNA (1 ug) 54dNTPs
mx (2.5 mM each) 2oligo dT first strand priners 9Sterile water This
solution was incubated at 75C for 3 min and then placed on ice. The

foll owi ng was then added: 101.11 210 x Alternative RT-PCR buffer 1Pl acental
RNAase i nhi bitor 1M MV reverse transcrjsptase The reaction was all owed
to Proceed at 42C for 90 mins and inactivated by incubation at 15 92C for

10 nin. Thend easbistn vesPAREA 1%@@&%&&1 céﬂ@ dad iROLMERIIATR BPAPA &gkl on of
I g Heavy and Light chain fragnents A Mouse |Ig Priner set (Appendix 1,

Novagen, cmvolvmentavsfstlalf S'.XStelll}dtl Ineg inlaupsuory issie rsagdeling folloWigRingHry tdie

heavy and |} ght @Q&% Pefnrlg QRALB0 36 W&g &#Aﬁ f%@ %rl%ﬁesm

i nstructions u3| Irstrstrand pr épar ed actions were

stored at reZﬁﬁmmt idf ﬁamdxphhls Gh omebpugsofto PERu&hsmmnstSerﬂ@thCR picadigicdsa wer e
cloned ipto a Bl unt- end C on| ng systemto facjlitate seq Syst ens
used were BESTECRl. qolpses dbe IupeEp i #AF EFUSRT AGCPRRRG R elﬁng&{c ongFadPg 11 3)

~and Zero Bl TWRCR AN, Hihodkl:iié) UAARRe AAACR) wpARQUPARID kN

sequenced by 25 standard procedures. RESULTS The nucl eotide and am no acid
sequences piofaindlyddifmmishedenchizanhyl wonhithieghin tshense vaPi a@’ugnwsagqoumredrfe shown
in Figures LA and 1B (

deduced an&’lgrt@p%HH‘éerll 8&6Ptﬁ%g@%@itg’leﬁ ﬁ?ﬁ%@@% %ede%fghoag@%mre

Exanpl e 2: jjrions g@r{de%egﬁeﬂis‘ng@g) 'ﬁn1sNtHe?é'f(5Pe n&lncéwﬁl@ ithe wasGPddsghddg each
of the hypervariabl e regi on sequences (CDR- L1-3 and CDR-H1-3, SEQ ID NGs: 6

to 16) Whi olodifeedeuBARt wadd sedsuificieattyc cwamond@dsmnthmmtlamwfcﬁmmﬁm to
f or m honodi rrerg So%g) Efl each of the honodimers was 5 biotinylated; the
bi ot i nyl at SEPeRETLBFHOPLL (EEPEMAb t est ed by fI uor escence nicroscopy for

their abil to bind to hunm ancreatl c sed as a ndi at or
human ti sshghﬁ'ﬁpﬁg’f’ﬁ’@ﬂ g6te Sﬁalfé%ﬁré‘f?f‘? {hFﬁn E RN t qhé?agent
It was fouﬁﬂlafrﬂ?attor?oé@lg' $Biif b AMCEDR uoh FEQbhRAoblo @i &QBﬁk&oﬁﬁEQahD
NO 10) and CDR-L3 {SEQ ID NO 16) bound to the pancreatic a cells. The

non- bi ot i ngbuedenternfrapdptatic cellspruizgkstingutira notmal apeptotiel calbrdpyovel mewnisers t hei r
abi | i ty, % an% aib ¢ @anti-TCR vp anti body and to cardiolipin as an indicator
of phospho able 1). Table 1. Optical density readings for ELISAs

SR e S R e
a- a- TCR Vprecognition and clearance of apoptotic cells.**® Removal of apoptotic cells leading to
resolution of inflammation is critical to normal tissue structure and function. Apoptotic
cells undergo surface changes leading to exposure of phosphatidyl serine and this is a
20 critical surface marker recognised by’ phagocytic macrophages.(234) The recognition of
phosphatidyl serine on apoptotic cells and phosphatidyl inositol leads to their
internalisation via the GPI-linkage of CD14. Bacterial lipopolysaccharide (LPS) also binds
to the same or nearby site as the phospholipid binding site.®” Macrophages can
themselves undergo apoptosis and this is preceded by downregulation of CD14.%9
25 Therefore antibodies against elements of the GPI-linkage may dysregulate phagocytosis of
apoptotic cells via blocking the recognition sites and internalisation of apoptotic cells and
may also cause downregulation of CD14. These mechanisms could seriously disadvantage
a very important component of the phagocytic system. Neutrophils are also involved in
phagocytosis and move to sites of inflammation in response to chemotactic stimuli. A GPI-
30 linked molecule, mono ADP-ribosyl transferase has been identified on the surface of
neutrophils and is involved in the signalling pathway. This molecule is involved in the re-

alignment of the cytoskeleton during chemotaxis.®*” The GPI-linkage is involved in the



anti body CDR-H2 COR413 CDR-L3 a-TCRVp anti body 0.806 + 0.0564 0.307 + 0.018
0.182 + 0,0094 0.243 + 0.008* Culture nediate/ PBS* 0.372 + 0.037 0.168 +
0.010* 0.091 0020* 0.140 + 0.018 Ratio Test/Control 2.17 1.83 2.00 1.74
Cardiolipin** 0.142 + 0.070 0.151 + 0.020 0.132 + 0.009 0.254 + 0.012

Al cohol ** 0.038 + 0.014 0.063 + 0.012 0.061 + 0.006 0.114 + 0.021 Ratio
Test/ Control 3.74 2.40 56

- association of GPI-linked molecules to actin. Therefore antibody-compromised GPI-linked

molecules may not function efficiently as regulators of chemotaxis.

Cystic fibrosis is associated with both pancreatic exocrine and endocrine dysfunction. The
exocrine acinar cell dysfunction in CFTR(-/-) mice is associated with impaired endocytosis
5 at the apical plasma membrane of pancreatic acinar cells . This is coupled to ductal
bicarbonate secretion into the lufnen. Endocytosis is associated with cleavage of GP-2, a
GPI-anchored protein on acinar cells tightly associated with activation of endocytosis.
Cleavage of GP-2 is decreased in CFTR(-/-) mice.®*® This indicates that downregulation
of GP-2 due to anti-GPI antibodies and /or obstruction of the GPI cleavage sites by

10 antibody could impair endocytosis as seen in cystic fibrosis.

First phase C-peptide response to intravenously administered glucose is significantly
impaired in CF patients with exocrine insufficiency. Alpha cell function measured as peak
glucagon secretion in response to hypoglycaemia was also diminished in these patients.®*
Insulin sensitivity in CF patients with impaired and diabetic glucose tolerance is also lower

15 than in control subjects.®*"

Although pulmonary disease is the main cause of morbidity and mortality in CF, the
severity of the disease cannot always be predicted from the CFTR phenotype. In a
longitudinal study of the whole Swedish CF population over the age of 7 years to correlate
genetic and clinical data with the rate of decline in lung function, it was observed that
20 concomitant diabetes mellitus of CF patients correlated most significantly with rapid
deterioration of lung function as compared to Pseudomonas colonisation and pancreatic
insufficiency.®? It has also been observed that null or severe mutations result in absence
of production of CFTR which correlates with pancreas exocrine insufficiency but less
strongly with severity of lung disease. A proportion of CF patients are not diagnosed till
25 the age of 10-15 years. Older patients with mild pulmonary disease, including
bronchiectasis may not present with CF type symptoms, but on investigation are found to
have CFTR mutations.®*? It is also becoming apparent that respiratory symptoms and
inflammation do not necessarily correlate with lung infection.**® Bronchopathology of CF
visualised by high resolution computed tomography which correlated with lung function

30 was shown not to correlate with sputum cytology and inflammatory markers.®*

These findings demonstrate that lung pathology is progressive in CF and although
aggravated by lung infections is not dependent on them. Pancreas pathology, particularly



2.16 2.23 15# The microtitre plate was coated with a-TCR VP and tested
against c*-a-TCR VP or culture medium * The mcrotitre plate was coated
with CDR-H2, CDR-H3 and CDR-L3 and tested against a-TCR Vp or culture
medium *4. The mcrotitre plate was coated with either cardiolipin in

et hyl al cohol or ethyl alcohol and tested 20agai nst a-a-TCR Vp or CDR- H2,
CDR- H3 and CDR-L3. Each nmean and standard deviation is for three
observations. Exanple 3: Identificatiof/of autoantibodies in vivo Evidence
for the presence in human sera of autoanti bodies grepresented by |

ant i - ant i dirbRtey/medlitds ishibe prast sadieys predickir<pfisavasity o6 Mgt fagtioni deterioentiant i - TCR

Vp antibodigs i s i -Tabl.e 2. . Si ti i i kely
to becone%lfg}%%ﬂw &Egﬁvg\jatcﬁ? ngpﬁg&i{ﬁe@ﬁ m 1%§%1I8&$ %%ﬁ%ﬂuaﬁgg&gcgﬁ)ggpg n{)ﬂevel S
are nost Icoielbt with tie fressnet efmngsis. “thThelimentidhpoposes siap OFTResutayionshe dat a
in Table 2 which shows high | evels in new.y diagnosed Type .l diabetic

chi | dren &8Mish(dy PatgenfscRarpgdary vescapitplano Sffi’fg% of @ﬁﬁlrfﬁslld@gqfs}tgpez.
React i vkt r @3 eWeY1,,di Tl i n J i i1 dren
ngai nst > manBedRal fnich WAL ol 3MARERI BRE by W AR ekl |

subj ect s Nirbbtes meHaet domenagaiGist anti- TCR Va Test/ Control |ndex range* Mean
I ndex Newl y di agnosed diabetics 8 7 1.8 - 3.8 2.7 + 0.8 Non di abetics WA
posi tive Qsteoporosis and osteopenia

Insulin and insulin-like growth factors have an influence in bone metabolism. There is
decreased bone formatioﬁ in diabetes; this may explain the osteopenia but microangiopathy
10 in the bone tissue may also be involved.?****" Increased osteoclast activity is responsible
for the enhanced bone destruction in osteoporosis, Paget’s disease, bone metastasis and the
hypercalcaemia of malignancy. A GPI-linked molecule, osteoclast inhibitory peptide-1
(OIP-1) isolated from osteoclast-like multinucleated cells has been shown to inhibit
osteoclast activity.**® It is proposed that the antibodies of this invention dysregulate
15 insulin secretion and block the action of OIP-1 or similar molecules, thus decreasing bone

formation and increasing osteoclast activity.

Lichen Planus and Leukoplakia

In several studies, up to 42% of patients with active lichen planus and without family
history of diabetes were shown to have abnormal glucose tolerance. The insulin response

20 to glucose was typical of mild type 2 diabetes.***>®

Oral leukoplakia is also associated with abnormal glucose metabolism. There is a higher
prevalence among diabetics than in controls.**? Other less common oral manifestations in
patients with previously undiagnosed diabetes included burning mouth syndrome, fungal
and bacterial infections, altered taste, sialosis and sialorrhoea which generally improved

25  with treatment to improve glycaemic conirol. **?
Anaemia

Aplastic anaemia is associated with hyperinsulinaemia and insulin resistance. Of 29
patients examined 14 were previously treated cases with normal glucose tolerance, 8 were
treated cases with abnormal glucose tolerance of which 6 had diabetes and seven were

30 newly diagnosed cases with normal glucose tolerance. All were insulin resistant and



10 51.2 - 1.5 13 + 0.1 Non diabetics ICA negative 10 3 1.2-2.1 1.6 + 0.5
* The index range is derived by taking the ratio of the optical density
measurenents conparing tin 30 diluted 10 test sera with the dil uent
(culture medium alone. The nmicrotitte plate was coated with anti-TCR vp
antibody. The sera were diluted 1 in 30 in culture nedium Binding was
detected using anti-human | g peroxidase @nd an appropriate substrate.
Exanpl e 4: Cancer netastasis 15 The autoantlbodles are al so |an|cated in

neracts Weaemasenf PO o aba AL SOHEE, B D8 8T

Q her eXa”@é@&ldﬂlﬁdl&tiﬁ@ﬂ&eﬁbraﬁbﬂbf1ﬁ§uhﬁ’iﬁé£ﬁ¢¢|lﬁﬂa 1l8€>% esponsi bl e for
mai nt ai ni ng the cytoskeleton are for optimal CFTR function which is

conpr oni Se%h&hg%@hét fenfs @fﬂ? 1;1% tgzsglﬁma@ag% %)GPI alcBoR tﬁ?&tbﬁﬂ Gefens aynovi al
cells carrying such nol ecule % I nvade cartil age and "bone (see page 50).
Figure 2 stpdntﬁetaaﬂrdwmthmcutmwharaislm 19 patiants (fr]’ﬂedqﬁro@swmeiewtteénn imoneéydssant
ant i body Whe%eals Figure grz@;)?»b show the effect of anti-anti-TCR vp
monocl onal 2BHPYEBGIPRER eﬁ‘Eceé me tum)ur cell line dermnstrati ng changes of

the actin oskele on and cel | |on d|c of t|||t after 30
et o, S i of SHhsitis s pisoBa S Bioar AlrbrEG gy SB AT s
encodi ng f i@ §eﬁ6ﬁ§”‘€<§ {c@ﬁ&fsrleea%pmgpmy 'n@@ro?ﬂhy ﬁd@ﬁwﬁ@&t\e’ﬁsm BRC M%f@'

anti bodi es were clone sequence using the ‘met hods “descri bed in
Exanpl e 1 abepwdc camparedid dikbeties vvﬂth@tmsamusrvomwélcmah@nawasantdebmdgtrable ‘

t
seauEnes 161 8L keIl P o i
32.75 and 3Jeplzoputley digilhertindeddesponsitdnesssdeeythiwpbibtin anirab@itywa Iﬁi‘&&ﬂmamj

sequenced in Exanple 1. The antibaqody producgg by the cell line 13.42a is an
| gG anti bo&k}blemd}?@ewwq%@ﬂ@gﬁl?j@uﬁ gm no acid sequences for the

heavy and Ilght chai n vari abl e regﬁons are shown in Fi gures 4A to 4E, The .

cel | " 1ine ¥8URblnkadmelpeple/whichapayorei ciaelavrncats #acmiss @f gaideitiebls aigin Bhown

Fi LV tid
ond ani o ol sttt MeBroiiCalé U GlBER tno 2&%@%@:&% R L
cell line ﬁﬁemihsﬂi aad dre¥clenl dludng ifalate etrmislmri ® Hoivdveseentibodies taris SRHWN i n
Fi I D 49- 52 | 3 d. VL | t d
a1 TRcteSC R i o e, oty ot P fogerBEvigh e Bitamfing °
cell line 33ridipiids aAcodbled Uth@Rink dBatamdk ARV ARLRC ik SREHYENEGDS aﬁe@d&m@m in

Figure 4E EQ D NOs: 8 8434 The hypervari abl e regi ons werée deduced and
are under | icoBgrsion mifgdexyumidilate ta Edeorpdymidilaty jineDMNA syathesip dequirada bore

regi on nucl r ( SEQ
| B Now: 21 S5y el fia B Pt RauBhl fad BRUGRGSE 0/ P e Sut S Eptaii
am no aci d tizeipuelnpiag rarellshown in Figure 4B (SEQ I D NGs: 37-48). The cell

|l i ne 32.17 hypervariabl e regi on nucl eotide and am no aci d sequences are

shown i 00 FiPgussysel béoinaDhddkogdebiiia The cell |ine 32.75 hypervariable

regi on nucl eotide and am no acid sequences are shown in Figure 4D (SEQ I D
NCs: 69- 80) Parbi@snie nbctiimabhatogldbituein (PINHR N lenod thegdultr o dbfddncite i@ am no

aci d sequence re shwn in FI ure 4E ( 8 ), The yervarlable
regi on seq&?ﬁi@g Heanzn ?ﬁl?iﬁé“}’fﬂa T%QPISS FP‘HQ§523”}Q%PW§‘P°SP§P6 Begcfgs 03lysig.5
The deficiencies which are present on erythrocytes and leucocytes and also on a substantial

@58 are caused by gene mutation (PIG-A) whose product, a glycosyl

population of platelets
25 transferase participates in the first step of GPI-anchor biosynthesis.*** The reason why a

GPI-deficient clone gains growth advantage is still unresolved.

It has been demonstrated that Campath-1H selects for cells that are deficient in the GPI-
linked CD52 molecule.®? It is proposed herein that the presence of antibodies against GPI
linkage elements can in an analogous fashion, select for GPI-deficient clones in PNH.
30 However the PIG-A gene defect is an acquired somatic mutation.®*? In fact a number of

PIG-A gene abnormalities were detected in 3 PNH patients and the abnormalities in



and 32.2 were conpared to the hypervariabl e regi on sequences identified in
Exanple 1, to establish which hypervariable region residues are inportant
for cross-reactive anti-TCR VP binding (i.e. the |laypervariable region
residues inportant for nmultispecific reactivity 30 against a GPlI |tnkage
epitope and anti-TCR Vp anti bodi es, nolecules with signalling capacity,
phosphol i pi ds including phosphatidyl ingsitol, phosphatidyl serine and
cardiolipin (diacyl glycerol), phospholipid glycans, second nessengers of

insulin acgfaﬁﬂl’oc g%ncfél?gllrﬁﬂaﬁsr WAL aeE DR in 901 die l}bgﬁéﬂ:ssw‘@ew gqger%ﬁ’) posa_lhl%

hypervari abl e regions that were conpared are shown in Tables 3 and 4 bel ow
Tabl e 3: Hémythecdoatimed npesencr dfsutoantimgly agaipstiiRy CRlglidage slemODR chilseCiR- H2

CDR- H3 Exa YTFTR YPSDSYTNYNCKFEKD LRG.LPDY Cel | line 13.42a
GYAFTSYNNF%DW%W% %%W#’é\?ﬁ N%ﬁ ne 32.15 GYTFTNYGI\/N\N
W NTYTGEPTYADDFKG_.EG. YGNY line 3 N BB%/E)S FKD
URGLLPDY GBS (152 95 Y9 06l PRt RGBS it a 13 Yoar Tstory of N1 rapt
5 progressing haemolytic anaemia and thrombocytopenia. There were no causes for the
microangiopathic anaemia except for diabetes. The patient also had lupus anticoagulant
and antiphospholipid IgG antibodies. Haemodialysis resulted in spontaneous improvement
of both the haemolysis and thrombocytopenia.**® Haemodialysis presumably removed the

pathogenic anti-GPI antibodies as well as the ones reported in the study.

10 Sleep Apnoea

Disordered breathing during sleep is a common condition which may predispose
individuals to impairment of daytime function and metabolic abnormalities. In a study of
150 healthy men without diabetes or cardiopulmonary disease, the prevalence of sleep
apnoea ranged from 40-60% depending on the apnoea-hypopnoea index (AHI) cutoff.
15 Severity of the condition correlated with impaired or diabetic glucose tolerance. Increasing
AHI was also associated with worsening insulin resistance independent of obesity.?* In
another study of 270 subjects without known diabetes mellitus, 185 were considered to
have sleep apnoea. There was a significant association of these cases with insulin
resistance in both obese and non-obese subjects. Further analysis of the relationship .
20 between insulin resistance and hypertension in these subjects confirmed that the conditions

were significantly related.®?
Insomnia

Sleep irregularities are common both among the young and the old. These involve
difficulty falling asleep, frequent nocturnal awakenings and early morning awakening. The
25 pineal hormone, melatonin, which in humans is secreted only at night has been shown to
induce daytime sleep when given in doses that occur at night. Melatonin is known to
decrease in older people and correction to physiological levels has been shown to restore

steep.®

The secretion of melatonin is controlled by sighals coming from the superior cervical
30 ganglion neurones which make synaptic contact with the pineal gland and release

noradrenaline from vesicles. Noradrenaline stimulates melatonin synthesis through cAMP

(266)

formation. cAMP acts on the penultimate enzyme in melatonin synthesis,



NI YPSDSYTNYNQKFKD LRGLLPDY Cel |l line 32.2 GYTFTNYGWW W NTYTCGEPTYADDFKG
EQYGNYF Conserved residues GY-FTSAT -1Y---FK- Tabl e 4: Light chain
hypervari abl e regi on (CDR) sequences CDR-L1 CDR-L2 CDR-L3 Exanple 1

KASONVDTNVA SASYRYS QQYNSYPLT Cell |ine 13.42a RASQDI SNYLN YTSRLES
QQGNTFPTF Cell line 32.15 KASQNVGTNVA SASYRYS QQYNSYPLT Cel |l Iine 32.17
RASSSI SSNYL RTSI LAS QQGSSSPLT 60

arylalkylamine N-acetyltransferase (N AT).(267) This is a polymorphic enzyme, the mutation
pattern of which has an influence in drug metabolism and confers increased susceptibility

1 . .o 2
to certain cancers, food allergies and other conditions.*5*2")

Noradrenaline secretion is affected by plasma insulin concentrations. The induction of a
5 basal hyperinsulinaemia and an exaggerated insulin response to glucose by lipid infusion in
healthy volunteers resulted in significantly reduced plasma noradrenaline levels compared

to controls.?’®

A state of hyperinsulinaemia therefore, due to physiological causes such as insulin
resistance would be expected to correlate with reduced plasma noradrenaline levels.
10 Diabetic patients have lower noradrenaline levels during heart failure decompensation as
compared to non-diabetic patients.?’® Type I diabetic patients also have a 50% reduced

noradrenaline response to hypoglycaemia within the first year of diagnosis.*™”

The above observations suggest that age related reduction in melatonin secretion could be
related to hyperinsulinaemia due to increasing glucose intolerance and insulin resistance in
15 the healthy aging population.?™ The age-related decline of pineal melatonin production is
considered to be due to degenerative changes of serotonergic and noradrenergic neurones
innervating the pineal gland rather than degeneration of pineal tissue.?” This is consistent
with noradrenaline insufficiency due to alterations in glucose metabolism in the aging

population.

20 Another factor that controls sleep regulation is the prion protein (PrP). PrP is a GPI-linked
glycoprotein.?’” It is present in cerebral and non-cerebral tissue, has a high level of
synaptic distribution indicating an important role in neuronal function and is also found on
the surface of elongating axons.?’®*™ The normal prion protein binds copper and the
resulting complex has anti-oxidant activity.®* Prion protein is known to be involved in

25 neurodegenerative diseases including fatal familial insomnia where there is profound
alteration in sleep and daily thythms of many hormones.®*" Prion protein knock-out mice
showed both altered melatonin levels and sleep fragmentation and almost double the
amount of short waking episodes indicating the role of this protein in sleep

regulation. ?$%%8%)

30 The antibodies of this invention can affect benign sleep abnormalities and pathological
prion-induced conditions by the alteration of glucose metabolism and its effect on

noradrenaline and melatonin secretion and also by affecting prion protein via GPI-anchor



Cell line 32.75 KASQNVDTNVA SASYRYS QQYNSYPPT Cel |l |ine 32.2 KASQNVGTNVA
SASYRYS QQYNSYPLT Conserved residues -AS QQ---P-- Analysis of these
hypervari abl e regi on sequences reveals inportant information regarding the
residues required for cross-reactive anti-TCR VI3 binding (i.e.

mul ti specific reactivity against a GPl |inkage epitope as described
herein). Firstly, analysis of the seque&ices suggests that specific am no
acids may be essential at certain positions within each COR A consensus

sequence Weisdigg peeaia Furmemeae theGaRodidiredvghize sscpasgiugn 1tdieh@iopRmacBds
that are conpletely conserved across all six ar‘iti(%di es that have heen
cl oned andWhieh iehe@apegnt ¢fanoraiyensling contaipng Nesieles. | owh iy mey Alse slysregulate

sequences,n(;rgéc'ir He D&y, @m no acid and indicates a peptide bond.

CDR- H1G Y-X- F- T- X- X- X- X-X- W CDR- H2x- | - X- X- X- X- X- X- X- X- Y- X- X- X- F- K- X
CDR- H3No cgzﬁcleet ely conserved residues CDR-L1x-A-S- X-X-X-X-X-X-X-a
CDR- L2X- X-3=%=%- x-S CDR-L3Q Q x-x-x-Xx-P-x-x 84 Secondly, analysis of the

sequenc abl ed generatipon of ‘general. fornula' for each . ln the
ol owt g FBRkertaes iie PheTuoluefa GnaLr: Feora BEoREre: PRAE o
occur at andhiy@BclPesd tfp 4rd BhoWrRto HBOSRBodiASd MBS HberimkiRNRmid) glucose
parent heses. CDR-H1G Y- [TA] -F-T- [RNS] - |

_Caq. |[-|ﬁl[S Zj}/\}(jntolwar]l({e,yiqg}lin repisliﬁpc_:e. e[u{d @Yl]ncre?s{e[l)mtp YOfr\’JhF%ﬁq[(: gluc[o?:DE:}(del\l/lqti:q:n.é_sg\'ﬁ\)]R:ri/v
[LTG - [ P@\SF&? i 3%2*%%&%%@@&{%%]0@%%_5%@&@ RBE%"%-H E{‘*ﬁl/lﬂf‘i‘ Ehg?qose] .
TS5 {180 sty i oo L Tl g 5 il bl b
*gener at? f @5%}% Hgle L&%@?Hﬁ%@? ‘@%?éhw@?}] Eeﬁéedég%eslg& k%PF]é’éige E"F’élts ktegsndent o) and

1 gG monocl gaR! mBRt inBOdbE atdhab HiR¥RioREC T GhRB §EceRn dudf H¥ei36s dvdient Hith

i nventors.
histologically confirmed cases of breast cancer compared to 2588 control women noted an

(291)

association of breast cancer with late onset diabetes, "’ and evidence suggests that insulin

is a growth factor for tumour formation,®*?

15 Cancer cachexia is also characterised by glucose intolerance, increased whole-body
glucose turnover rate, increased gluconeogenesis and insulin resistance leading to
decreased glucose uptake and utilisation.?® Increasing the insulin/glucagon ratio by
hormone therapy selectively supported host anabolism and in‘lﬁbited tumour growth
kinetics in a rat model.®*® Therefore preventing the development of the diabetogenic

20 complex of metabolic derangements will reduce the incidence of cancers and alleviate the

symptoms of cancer cachexia.

The involvement of GPI-linked molecules in angiogenesis, metastasis, cancer progression
and even cancer inhibition is becoming recognised. One such molecule is the urokinase-
type plasminogen activator receptor uPAR. There is a strong correlation between uPAR
25 expression and invasive cancer cell phenotype.?>> The association of the uncleaved GPI-
linked uPAR occupied with its ligand uPA to heparan sulphate proteoglycans (HSPGs) and
to the integrin vitronectin, focuses plasmin to the cell surface inducing proteolysis and
ligation of vitronectin to its receptor avB3 promoting angiogenesis. @217 yPAR also
interacts with the actin cytoskeleton causing the formation of lamellipodia, ruffles and
30 filopodia and thereby cell motility.*®

The normal physiological functions of uPAR are regulated via the cleavage of uPAR by
uPA which requires an intact GPI-linkage.?'® It has already been proposed that the disease



Thirdly, analysis of the sequences enabled an amno acid fornmula to be
generated for each CDR that takes into account not only the conserved am no
acids, but also the nost conmon (predoninant) ami no acid(s) at each
position of the COR In the follow ng fornul ae, conserved or predom nant

am no acids are |listed, except that where am no acids were found to be
co-predom nant at a given position (i. the am no acids were found to
occur an equal nunber of tines |n t he cl'oned and sequenced CDRs), the

co- predom pant r sted i aren 11G:. Y-, T- F-T- R-
[V <1 g- itk BRRRERIPAR o, b§iaie ok B NPl i ARG desiefic

[ DG CDR- Hlsintddébn.- G L-L-P- [DY] -Y CDR-L1IK-A-S-Q NV- [DSE -T-N-V-A
COR-L2S-A-S Y-R Y-S CDR-L3Q Q Y-N-S- Y-P-L-T It is believed that peptides
whi ch conpHis@inSilinaeRR ifk abledn p%f@nﬂéhr%cﬂléi uPRRUARRE riR8hdistEs by 8nhancing
requirenents of one or nore of the a{z) consensus sequences _and fornul ae

wi Il have &gekpassign ofigell astpciatad BERGs/ lmmnmptap@%ome@bé@r—l PAvo in
Exanpl es 6 emd

vent | on. Vioxarth et Bel 0w, BREL Winds o MESICERD Sl Mchllab Bomonr
i ntoler ancmlgmrdm andiataaidn@ ThehRar- dl’/A-PAI-d@:ubﬂpExtﬂlsmlﬁimﬂﬁ RcRdiove dértsitgal | ed

clinical trlal t.o ss th afet d tolerabjlity of NDX-1. NDX-1 is a
dped fpece

m xture of IRIRFIE selpfed geateiny )dtrlﬁi. ol oMl dntealised in migsafing rangeyo) |

m xed in ac8op AL paggﬁeeﬁ@h(%% iherbase Bbfh ﬁﬁ?@w%ﬂqmlﬁaﬁ@ﬁu&%ﬁf dRéerved
nononer pep tlggz each npnoner conpri sing he amno acid sequence pr esent ed
in SEQ | D ¢sis3 aRAl-ddelalse mrwa]lvbdurmgmgtmsm Angiogarssieivae tatallyi absent i hextiami no

2 homodt e R Tk e DR GBS0l B R A AT oi ng

the amino p€f sequence presented in SEQ ID NO 10 and additionally an N
termnal cysteine residue. The am no acid sequence of the C80 nonomer

pepti de i SHiphV&R]S of uPRQRNIRPNR k6 Bssodiied wsth dndMEUIBLH BST Ielfapmbke%smﬁ(te\fed
nononer peptide o) each nonomer conprising the am no acid guence pr esent ed
in SEQ I D mtentss” aniP/dids t alematrpseln rexprested nim dhyreids easicas e |aade0vmm ani no

acid seque {03t s [ 1.

ot ent o ORGPt Danfhub) FOONSL ARRLAIS bGP RN AuSlf B PR

i nj ect |1c5nsassqnmmﬂ withe cevek camrst Glypica dy is0 iprefuletet hiar pdreesatie sind Shieast ance,

t he NDX-1 tidasq xture, | acebo egt.jons, 3 sub ect§ received the
pl acebo in al‘é‘ ?gnémcm flEOGW/Sséqdlh;}%l ﬁ‘}djé? S H‘“P“ﬁm l?ﬁ?ﬁéom@ §hj ect s
recei ved OhRigBlaftbmbtl€*MDXe T pRAR m@ecomm&rua o b8 phtchiihl f3ulafRs 6P Meiril NY

0. 1% al hydrogel . The 15 pl acebo and test injections &fre vi sibly ‘identical.
The NDX-1 hiading geowth factoreanchare wimplated bg1GF dcnd 1GFHRE"} Insulinewppishses EGE,
fasting c ®m Rid €
signifi caﬁ@]ﬁaﬂééﬁé}ﬂp@%g%&)& RAGH a%ﬁ%% ect's un ellrﬁ&gl% mdﬁ"glpp(fgtresﬁlgggge

t ol er ariiffe tveg®US @%EEE)(“@rGR[alml@d oleculdsraé alspjievdlveanimtic petthajahyméllBgy Bfood
753 a1 UcoSBTSH BUEHIBR CheKgHIe TPRUAOIR, P BRIORGON Y CBEAIFEdl HEeRBS L
759 gl ucos 1
pepti de m advinfodBhREesy drovitd %th@cm&lu&iﬁg NGRSE) iThet 108 amehwadh%ﬁﬁtg@ngl ucose
concentration as conpared with t pl acebo group (p = 03). The tine
required foemrelitascuigo ithet @ﬁvclemmtuqf@an@ﬂw lyngy, stpmiagh ﬁwbomnlcagmu whilas
113.3 13. e C te ay 43
25 (p=0.00 tg}eg{géen éf%}noqgéslg]\ﬁuhelge&ﬁ% a s%ﬁ}g%uig{ﬁﬁa?ﬂeé% %%?@fﬁ%elggl n the
per cent2sgeandhangsivei ractivitissreofc riefidrhmatory (ovie]l 0@R8)se. %dl]lum](rqsgat[htlﬁBM)}

chl oride (p=0. 004 asnma ure 56). fromb eI| to the, end of
the trial Damsapiny of ReRbstima dot Gt otbts THaban srifges s

consi st enthhb u@le ?Fo%&ﬁ régﬁﬁaﬁﬁ $olb ef'Tlcadﬁehﬁ R 3RARE nIQURSs PlounRE tunkbut he
treated group. Fur her nore hour gl ucose and glucagon results of OGIT

st udi es i ngrogth.t he test group dermnstrate the efficacy of NDX-1 peptide
m xture in autoglycaem c regulation. 86 Exanple 7: Phase Tlb trial in type
2 di abet i cGPRlnked hnaedudes(iBdy baineslvadih iiﬂuxfabhﬁlleeséll wicogmitigrpef Bmcbualoelises

" andon e D kb ek THaieGE YD 1650 SRk ERRdr HERGHS vbighy o rgpred or |

ant i di abet ggrﬁgﬂé&ﬁﬁdno&llﬂﬁﬁ dﬁﬁ@d@Q%QsedR%tneangh%cmeﬁﬁlsémﬁﬁmsfo%éu&i ther

t he placeb group C) or one of treat ment groups described a3

G oups A, (Bmmowls etgr thss nrodessles @tk ]wandﬁﬁilrﬂ@ﬁNK%%Dlr@qu@rmﬁ\H(sp&?ced one
week apart starting fromday 01l. The placebo group (8 subjects) received
1.2m. of saline containing 0.1%al hydrogel. Goup A (7 subjects) received
1.51ng of a peptide according to the invention (designated as NDX-71

herein) in 1.2m saline containing 0.1% al hydrogel. Goup B (8 10 subjects)
rorcrol vved O QAN NW- 71 i1 n 1 21 ceal i ne ~ront at nina O 104 al hyvdr nneal > ni1in D



At regular intervals throughout the study period patients underwent bl ood
tests for clinical safety and gl ycaem c efficacy paraneters. The test
substances were well tolerated. Cinical safety paranmeters in all groups
wer e unchanged from baseline. There were no adverse events reported in the
study attributable to the test substances. 20 Over the 4 nonths foll ow ng
drug cessation there was a nmarked deterggorati on of glycaenmic control in-the
pl acebo group, as neasured by HbA 1 c, fasting bl ood glucose and :
f ruct osam RRT(RAE \FOMIESs Geifhs CHRAT def alisuly diftRlee GPINEAERBEAPL LOMIO. 3%
at baseline to .';(% at day 113. However, 1 n the high dose treatnent group
HbAl c | evelise ¢vesian nEdamaformsd cabisiaNK o Teellmatinted recopniidh. HP basel i ne up
to 6.9 at day 113 and were significantly 25 different fromthe placebo
group (p= HIV2; see Figure 6). Subset analyses of the 21 male volunteers
reveal ed overall significance or highly significant differences between the
pl acebo (grieup Hamaand ihRHRRAiMNend angp cepbi ned {rv-al | Bl ypredesially
paranmeters studied i.e. HbA |c (p=0.004; see Figure 9), fasting bl ood

gl ucose X pBOn@yYE/magsephrpejtipric 20) nosrfnedivpeiatedng N durtng theinitjabslosdrs; see

Figure 11). .30 Sgafi-sti:gal.Ly significan re nt. o ren t n the
pl acebo (g%eﬁgort) a I%Iﬁlgwm\éasnusggléeeé 'gg%%oéé ?egr?%eggorg)@gﬁg %3%@%@?@0&@8

par anet er sinf&t ealy MRS T pells VB 50% aFtasdgy diebseqsBgresiionnis Asdbiatedvlttcier ect ed
fruct osam ne p=0.001. dycaem c control in treatnent groups as con%a

d
Wi th pl ace®faergenes ok varianisswhinle agesyneidem dadusing (8P and dnfeqjiapd delgiecall G| jrAte i on.
A _ N . . by hie . Cheation.
Che’ par onris SRARL RALET {8 P rkis 28 U B0 BB 8 HihsSs BRGIGR, |07
good gl ¥ra€6RE awinCXEIR4 medeptersS whirheme chighlyt bqiressat an dnell pheabsts and

medi cation. Fyrthernore, 4he. e cis of NDX-71 were long | asti .Jn. that
The. of f oot B EEREFs S L NSD Ao e VaHss eV peeaisBagacs B RGeS Y "The
subj ect s Whe daeehingide Tstt%einelﬂgés RERFES! MOP-867Hd NBK- 1L éﬁ@&iohhﬁ N&Peng of

the three peptides also showed | nprovenent as conpared with placebo,
i ndi cat i ngcdrieltesNDH: itrehsed prodiiotien ofabese fsehapidkines.**Afibe thegivkinesitmebindr nor e

frequent ipjecti ma rod ev nmor e favourabl e resu Exanpl e 8:
Anal ysi s o‘ih_e W@eﬂ%ﬁ@? (t@is%@n‘fﬁ%&%ﬁﬁﬁr%‘w ap F‘_E’Sl?lfﬂ‘is ‘%‘ie%ﬁze ﬁ?&%‘{{p
i dent i f{eddDidaath@shd aBRE & chbRBKRAAS YR IV fréctigh Gt SESLRAGRSESH known
VH and VL regions with rel evan&16$| ndi ng properties were identified. The

0

hyper var i athig recepfovbinding genscis the known VH and VL 15 regions were then
conpared to the hypervariabl e regi on sequences identified in Exanples 1 and

5, to anal Gbanakireshssteblistara girdeent exgiosh thee Sikttareiulanpoattianky fligating to and
cross-reacti,ve anti _'TCJ;P}f VE3 bi ndi ne gﬁi . €. .t?é\l h%ger vgri abl e regqi o_lg) rtesi dues
i mport ant POYRFRNYS SBedi MECPRAR t PV ialyFOSaPRRIYCaS GBeh) ik A8 Epi T BBEC as
descri bed hetesglfdans Bouad PnyiheGsuifice SAMBIGRELENRE GRS YdisSaldl G @FS tidke

described In ,E>g3q,,rgpg)e 5, a further series of consensus sequences and
for mul o 2waky e | deHenarane gulphate protesglyeansd (HHPQ) qlioedntaragt tadthy she celhe

accessi on puaber ri a : i were . tified
are |ist edﬁl n Fi guf?ée?én ?Q%ait%obfljgﬁ H}%gb{)cf) ?er]%/lgggg i ??%i‘%‘%?s?“ I égl‘%lglg in
the prior spetifit dreptiaosalplible protboplycane inding domgainl @othei $texdl surfaee gudeis 12A

to 12E, using the fol |l ow ng abbreviations: .Anti-RFAnti-rhegpgpioi d factor
DS At i L AT el Bier NS AT RRAR S RS R PG, AGRENYA dded
DNA Anti - Aiah-sQlphhe Hindiid kiR tical \bARO YAl -0t Bldcdilgewth ID& abrogated the
30Anti - CDg%ti - CDgﬁAnti -(ili'ﬁc_agb\nti fb'gyhlﬂ‘{ryogl obulin Antj-3111Anti-idi o%ype

ant i bodd? 3MterasHen ofgrdhrp wigh the T cell membrane. Soluble heparan sulphate bound ‘gp41rp
but did not enhance membrane localisation. Therefore membrane bound HSPG is required

for binding of gp41lgp to the cell membrane. Since cell activation is required for virus
replication and membrane interaction is in localised sites, GPI-linked glypican is the most

likely candidate for gp41rp-HSPG interaction.

30 The preferential binding of HIV and chemokines to HSPG must concentrate the inhibitory
effect of the chemokines to sites of viral particle accumulation. This invention proposes

that the binding of antibodies against GPI-linkage elements can sufficiently alter the



Anti - TRKAAnti - TrkA (high affinity NG receptor) 88 The 1gG and |IgM
hypervari abl e regi on sequences identified in Exanple 1 and 5 were anal ysed
separately in this exanple, because they were found to identify different
consensus sequences and fornul ae. For the 1gM CDR-Hl sequences, the
foll ow ng consensus sequences and fornulae were 5 identified (see Figure
12A): IgM CDR-H1L G Y-T-F-T-Xx-Xx-X-Xx-x-W|gM CDR- H1

G Y- T- F- T- (RNYSTDEG] - ( NYF] - (WGAY] - [ | MV] @4 NGQH] - W I gM CDR-H1 For the |gG
CDR- H1 sequence, the f8£§ﬁgxce consensus_sequences. and fornul ae were

i denti fi ed cpriganatiog ple §&PEprio Hendsr yihigmpinglisciye yinpdigating | libeese. Hy
G Y- (ATS] - Erdldidles bnPRcusing {}l\é\mef%&k QHFJVIM‘/S' Blth&ehdid, e GPT-1likea Trokink 5A,N M H W

For the I gM fz sequences, oW ng consensus sequences an
f or mul ae weérpe piadmnnagém edivitoerecéitguuBAR2 B)d itd l@alnd:DFP AJoare s1gn1ﬁcantly involved

1= X X- X- X-X= Y- X~ %-X- F- K- X | gM CDR- H ‘ .
E(N\/\E),é\ﬂx- ?(_ E(rﬁﬁf p%(og?(ﬁe}qung{:g?ﬁ(][eﬁleﬁf T@w%ﬁ@@rk)(hﬁ been[s be indicators
- Y- (NAI] 5 ( @PBdor(stiRlivat it<A Tt dnV>COiRe Fidodthdse ‘t&ﬂé’ praskiisogén behvalorNP@ Hask- K- G

10 For the 1gG CDR-112 sequence, the foll ow ng consensus se uences, and

for mil ac e shawnt? bind HlVske1# autle promyte HIYel ioftipp of macrophages ) The

E(Y{/W()IilL Ei "} Bistaiob df ki dqpL %?%%%ﬁ% irperiert ¥ Salaee EGRHC. B9 | kar

1-G 1gG CDEhel-&tilth ddmdih Bf YPA- leaving ith Highnd¥biNdine Kiohrakh: &vdilableofos diterstion

sequences or,f A were (dentifjed for becayse there was found
to be a hi &ﬁth@@?' ’feTlg‘felatsig L] @n@%v&rvﬁg.w e BEpRorCeptorEor

the Igl\/ll@Dﬁidegmﬁ%qmes the foll owi ng consensus sequences and fornul ae
were 15 identified (see Figure 120) | gM CDR- L1 Xx- A- S- X- X- X- X- X- X- X- X

| gM CDR- L1 - OGS L] J]

| gM CDR- LlT&g% %@dége&e@ﬁg fwi @8%1 t he E]b&ﬁl(%g%mé %ﬁ%é\@{%on?&ﬁ oW ng
consensus SRquekmetom malith oh@pataae subhﬁm ;imuetqglycmk Pee wRARIr glsd 2lEnds | HG

CDR- L1 x- A- S X- X: - X-L-

[RK] -A-S [ f“[ﬂ@éﬂ%[ ocﬁéi"rec%mg%ﬁ[ Wnﬁdfnl\lﬁAf qoat@n%@g; jnolecule which
R-A-SQ S‘ HetSrnithes !he[c{ﬂﬁ]onﬁoéf t’f‘ gell QMeﬁQR ?ﬁ@rﬁ VitashebR 'bﬁ%ﬁiﬂﬁgt
consensus sequences and formul ae were |dent| see Figure 12D

CDR- L2 %5 x o8Bk efficienly induces apoptosis of T cells.® ThlS prov1des a mechanism by which

HIV virus engagement of uPA via gpl120 bound to its receptor uPAR could send an
apoptotic signal to a T cell via integtin ovp3.

As described earlier, uPA has the ability to cleave uPAR once engaged to it. Cleaved
uPAR does not bind to vitronectin.?'* Unbound vitronectin would then not engage its

20 receptor avB3. uPA however will only cleave intact uPAR molecules, and even though the
cleavage site is distal to the GPI anchor, an intact anchor is required for this process.
Phospholipase C-treated uPAR was shown to be resistant to cleavage by uPA.®* This
invention therefore proposes that antibodies to the GPI-linkage elements would
conformationally alter uPAR and induce resistance to uPA cleavage. Binding of uPA to

25 uPAR positively regulates uPAR expression which is correlated with increased specific
uPAR mRNA. &)

The inability of uPA to cleave conformationally altered uPAR could cause both the
upregulation of uPAR able to bind virtonectin and provide binding sites for HIV virus
-attachment and signalling through the apoptosis-inducing avp3 receptor. Increased T cell

30 apoptosis is a recognised and largely unexplained feature of HIV infection.®2®)

Another aspect of the involvement of GPI-linked molecules in HIV infection is at the level

of release of viral patticles. It has been demonstrated that HIV virus produced by infected



|gM CDR-L2 [SRW-[AT]-S-[YIT]-[RL]-[ YAE]-S IgM C1IDR-L2 S-A-S-Y-R- Y-S 5 For
the 1gG CDR-L2 sequence, the foll ow ng consensus sequences and fornaul ae
were identified (see Figure 12D): 1gG CDR-L2 x-T-S-x-L-x-x 1gG CDR-L2

[ YLDTK] - T-S- [ RNKV] -L-[ HAG -[SP] 1gG CDR-L2 Y-T-S-N-L-A-S For the I gM CDR-L3
sequences, the follow ng consensus sequences and fornmul ae were identified
(see Figure 12E): IgM CDR-L3 Q Q x- Xx-S6X-P-x-T | gM CDR-L3 :
QQ[YGANR]-[NSAG -S- [ YSDW -P-[LPYI]-T IgM CDR-L3 Q Q Y-N-S-Y-P-L-T For
the |1 gG CORedl3 psaferamtradly acquire dnghéiomirfage EFhdickes protsing kaowr o basbqbientered ae

were 10 identif.ied. (see [Fiqure 12k G - X- 2 X= P- X< % |

CoR L3 O TP T PF el MGt B Fhmes TPl giel D8 il ol b

Q Q N- N- E-dihedrs EofiRirrdsist@de O 98hPlothé methated Hetsuetin€ @3 1R il g1l st ABRIO 12E.
In addition, the hypervariabl e regi on sequences anal ézed share significant

st r uct ur alcopedisirersn e swriachof ifgséadvhedlaspeld ingiashvile eenteadissqaddik ted by
the 10vaNtMe iietbt I ustai AR syboyitfit Ririhfioh ¥y st {indsds D1 | eved 1 ha

pepti des conprise or con an am no acld sequence neeting the

requi rement.s of . ne e, above. cansan : n f il

al so haver%ﬁﬂﬁvlé'?e@ﬁ? 1 B’%|}§S’?¥:§|39%’8Pue@i“?l§l @éﬁPﬂg&%@pﬁq?‘%&%ﬁé"s"? éegv %1%31#‘\/0 in
Exanpl es Geditdd Insalin\sensitanly. Whéde Meabitef phrtuibations aredaacabaed kvithnigighly-

i nvention. Exanple 9; Further_Anal ﬁ&;\o}s of CDR-H2 Sequences Furt her ,g;lal ysi s
of CDR- H2 astvgaierovirgl terapn(HAARKH VIt maynefbeswrmisHegalsoihat theye geerhigh ned,
and reveal St am 2] i ghat are believed to be

i nvol ved ilﬁ%(l:r oss%lg)g toil@{g%ﬁ]ta?@%%&i_@gﬂ%?n ~?'ng. In particular, the CDR- 142
sequenggs ]-fnh%m)ﬁg xty-seven known VH regi on sequences with rel evant binding
specifiCitTes were conpared to the CDR-H2 sequences identified by the

' tors,, to.determne .the.residues.th | j i
of  cor 1 170 TR B PG RS bl n R Y BEKPAbiRERRIBIRY, o
vvﬁs i dent icd‘ﬂ thglir swfﬁce.hrﬂewhmﬂﬁs nficolgRfehia pentlida,Obeisnidnia) SEID]éRotdﬁn@rmarﬂ%i due
that was found to Qccur at that pQsition In 8JX%,0r nobre of the siIxty-seven
CDR- H2 se@%ﬁ%@%ﬁmwmacﬂ@m%m%@whw@[ 3>\§’("%|\|D] - [PSH - [ SGN)\/(] -
[GSNTD] - [ .SGD] - [YTGS] - [TIAl - [NY] - [YN] - [NAP] - [QDSEP] - [KSL] -
[FVK] - [Kigé]as Teqegily beerp demppestipist| thay WEPaneiomA erugh yPeBHiEste cdPl-mHeiah

| ncl udgg %ti?&édh&&é#ﬂg%gs“in‘%z}%%r @ﬁg%%@ﬁ%yéﬁmoﬂﬁ%%@mﬁe@”d to occur

at that position 1n or nore Oﬁ -seven sequences

anal ysed: = H2E= 1 - [YSN], -1 [ PS] - - ] o % 1. = GS| - T- -Y-
AR < RO et i pefyemopiaes MIP Dy T RANSES uesd dFeaid Tas
i denti fi ectruadupfaRe d3ding a6 enBince@BID PRALdtoAMNY dobitrél §HFArddRe 2EPlichi@sH fhue t hat
was found to qccur at that(340205|t| on in twenty or nore of the sixty-seven
CDR- H2 secﬂ?é%é@@n@ﬁ%%’@é: ositions at which no amino acid was found to

occur twenty or nore tines in the sixty-seven CDR-H2 sequences anal ysed are
denot ed byChegokings plaly areignificati geledn hoainiepistanes @ other m@r%n@lsmntwmh Rait

posi ti og: - -%- R- - T Y-(%1-RA5) - - K- G, IS

bel i evgg tﬁ%w&aée%ﬁ% f/\ﬁjln ?ﬁ%:d(%rrgglrrl |E]§d<las “or c%\hselklség“ e e%@ﬂg%a %égllﬁéa Cllsottg“?quence
meet i ng t Hhe rextradetlelae misrio fbyoligating  1wWohepatdn tulphadd Qratedgbydams LISRGE) ard SO
have equival ent. bi ol ogical activity to the peptides tested in viygsi

ool ds. GRbE PG g a2t e pilfock 1 e Rk e Sope Rt

i nventi on.HSPGs are either transmembrane e.g. syndecan or GPI-anchored, e.g. glypican. Surface

proteins of infectious agents interact with host HSPGs which provide the first line of

25 defence by concentrating the inflammatory chemokines and cytokines to control

infection, 346347

There is a considerable body of evidence that infectious agents can be internalised non-
opsonically via attachment to GPI-linked molecules in lipid rafts. A pathogenic strain of E.
coli has been shown to adhere to the GPI-linked CD55 molecule on intestinal epithelial
30 cells and induce cytoskeletal rearrangements and cell infection.®*® This would be blocked

by treating the cells with phospholipase C which is known to cleave GPI anchors.**” The
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been noted.®>® Similarly in leprosy of more than 2 years duration, a diabetic glucose

tolerance curve is commonly observed.®?

Immunoregulation

20 A number of GPI-linked molecules are involved in the regulation of immune responses.
These include GPI-80 on neutrophils and monocytes,*? CD16 on neutrophils,**? CD160
on intestinal intraepithelial lymphocytes and a subset of circulating lymphocytes including
NK cells,®*® LFA-3, the lymphocyte function antigen,®®¥ CD48 which regulates IL-2
induced signals ®® and CDw109 on vascular endothelial cells ¢*® among others. Immune

25 responses are impaired with aging ®%” and antibodies to elements of the GPI-linkage could

contribute to this.
Conclusion

From the above disclosures, the unifying concept that has emerged is that most diseases of
infectious or non-infectious origin with or without genetic predisposition or conditions
30 related to the ageing process become manifest or are aggravated by the emergence of the

multispecific autoantibody described above. A large proportion of the population generate
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(2600) IVbWhJcEJahﬂl@oilﬁhoﬂi@iﬂ- fdtibodies are present, a score in column-C indicates that the

disease is one in which GPI-linked molecules are involved, a score in column D indicates

that the disease is associated with abnormal insulin levels or insulin resistance, a score in
column E indicates that the disease is more common in diabetics, and a score in column F
20 indicates that the disease is associated with an increased risk of developing diabetes type 1

or 2.

It should be noted that the absence of a score (+) in the following table does not indicate
that the relevant link has not been reported or does not exist, but merely that the inventors

are not currently aware of any report of such a link in the literature.

Disease A B C D E F
Psoriasis + + + +
Eczema +

Vitiligo + * r
Acanthosis + +

nigricans

Alopecia areata

Alzheimers + + +

Schizophrenia ' + + T
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Autoimmune gastric disease + +

Inflammatory bowel disease + +

Rheumatoid Arthritis +

Ankylosing spondylitis +

Asthma + +

Cystic Fibrosis + .

Osteoporosis and osteopenia +

Lichen Planus +

Leukoplakia

Aplastic and other anaemias + +

Paroxysmal nocturnal haemoglobinuria

Sleep Apnoea + +

Insomnia ¥ T "

Cancer + + +

HIV + + +
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cell of the invention. The term "therapeutically effective amount” as used herein refers to-

an amount of a therapeutic agent needed to treat, ameliorate, or prevent a targeted disease
or condition, or to exhibit a detectable therapeutic or preventative effect. For any
compound, the therapeutically effective dose can be estimated initially either in cell culture
20 assays, for example, of neoplastic cells, or in animal models, usually mice, rabbits, dogs, or
pigs. The animal model may also be used to determine the appropriate concentration range
and route of administration. Such information can then be used to determine useful doses

and routes for administration in humans.

The precise effective amount for a human subject may depend upon the severity of the
25 disease state, general health of the subject, age, weight, and gender of the subject, diet,
time and frequency of administration, drug combination(s), reaction sensitivities, and
tolerance/response to therapy. This amount can be determined by routine experimentation -
and is within the judgement of the clinician. Generally, an effective dose will be from
0.0001 mg/kg to 50 mg/kg, preferably 0.001 mg/kg to 10 mg/kg, more preferably 0.05
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discussion of pharmaceutically acceptable carriers is available in Remington's
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Pharmaceutically acceptable carriers in therapeutic compositions may additionally contain

liquids such as water, saline, glycerol and ethanol. Additionally, auxiliary substances, such
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separately administered. Modifications of gene expression can be obtained by designing

25 complementary sequences or antisense molecules (DNA, RNA, or PNA) to the control, 5'
or regulatory regions (signal sequence, promoters, enhancers and introns) of the genes
encoding the autoantibody. Similarly, inhibition can be achieved using "triple helix" base-
pairing methodology (see Gee, J.E. et al. (1994) In: Huber, B.E. and B.I. Carr, Molecular
and Immunologic Approaches, Futura Publishing Co., Mt. Kisco, NY).The complementary

30 sequence or antisense molecule may also be designed to block translation of mRNA by
preventing the transcript from binding to ribosomes. Such oligonucleotides may be

administered or may be generated in situ from expression iz vivo.
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cells of the invention can be used in vaccines to raise antibodies against the disease causing

autoantibodies. Accordingly, this aspect of the invention provides a vaccine composition
25 comprising a peptide, nucleic acid molecule, vector or host cell according to any one of the
embodiments of the invention described above. Vaccines according to the invention may
either be prophylactic (ie. to prevent disease) or therapeutic (ie. to treat disease after its
incidence). Such vaccines comprise immunising peptide or nucleic acid, usually in
combination with pharmaceutically-acceptable carriers as described above, which include
30 any carrier that does not itself induce the production of antibodies harmful to the individual
receiving the composition. Such carriers may function as immunostimulating agents

("adjuvants"). Adjuvants which may be used in the vaccine compositions of the invention
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over several months from a single administration. Various slow release, depot or implant
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The above method may utilise peptide that is labelled so that the labelled peptide competes
with the autoantibodies for the target molecules to form complexes. In such an assay, the
amount of label bound in the complexes is inversely proportional to the concentration of
30 autoantibodies present in the sample. The peptide may be labelled with an enzyme so that
the formation of the complexes inhibits or inactivates the activity of the enzyme.

Alternatively, the peptide may be radioactively or fluorescently labelled. In an altemative
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antigens using standard ELISA techniques and a scanning charge-coupled device (CCD)
detector on an optically flat glass plate containing 96 wells. Immuno-sensor arrays have
also been developed that enable the simultaneous detection of clinical analytes. By using
25 such protein arrays, protein expression (such as autoantibody) can be profiled in bodily
fluids, such as in sera of healthy or diseased subjects, as well as in patients pre- and post-

drug treatment.

In an alternative embodiment, polyclonal or monoclonal antibodies generated against the
biologically expressed or synthesised peptides of the first aspect of the invention or
30 equivalent ligands may be used in analytical techniques to qualitatively or quantitatively

detect the presence of the autoantibodies or counteracting antibodies made against them.
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and resuspended in 20 pl sterile water and stored at -70°C.

Reverse Transcription of RNA into First Strand cDNA

A complementary DNA strand was constructed using 1pug of the RNA isolated above.
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Dev. 123: Pehmadike chdid featlid A Heady fRNtIbKIhEiAFagR@ntk OM an anti body with

reactivity agai nst a GPI Tinkage epitope, or a functionally-equival ent

l'igand. 2.5 MRgeT 5g P'ﬁm@f seft %‘Rﬁﬁe‘n@ﬂai 'I\de%géﬂ \at. eV, 69BIRBALAAGL 4784  Rac! @i M
1, wherein said antib addi tional Iy has reactivity agai nst epitopes

sel ected fuseshfor s Rj%gbthe eayly sodl lightahaigifrag@rnts Ad@rding {chibelyianyfacturers
phosphol i S|t hosphati dyl serine or

cardi ol i pﬁ%&?%ﬁéaﬁéﬁ%él %ggtg%ﬁ%n&jéﬁﬁﬁg’ %ﬁ%a})’l gﬂ'gl ycan, single stranded DNA
and douhl e; st randed tide.,or functionally-equivalent |Iigand
accor dlliﬁ 6‘%8 ChqnSWETestorgd af &0# ggﬁ(’jl 4%dant i body additional |y has reactivity
agai nst h $t| c acells, follicular cells of the thyroid, cells of
t he adr enﬂ%@@fﬁ&%ﬁch and intestinal tract, salivary glands, ovary,
striated nnect i v ti ssue. eptjde or funct onal | y- equi val ent
li gand ac ooF §f3§gpr9 u%veraf ed %f@@c@hmﬁ@m@ Flaping, Sy%ﬁ‘?‘éﬁ P‘éilt&teFS&B“e“F’(“&b )2,
Fv or schwoliAd et wer gSJf_’Blué‘lg%erétgﬁBﬁﬁtTﬂqﬁﬁﬁ%?‘ e@h‘t‘ ¥8! ®o1 '3?]9&1“1

according to any of 't precedin | ai s r| ved from
hyper var i deke BlegPoBC8f Choaing Hitt (Ibndygenﬁ 25m1ﬁﬁ]ot'ﬂﬂ§ weraphers iseygended by

consi sting of an am no acid sequence selected from
25 %tandar% procedures. g

RESULTS

The nucleotide and amino acid sequences obtained for the heavy and light chain variable
regions are shown in Figures 1A and 1B (SEQ ID NOs: 1 to 4). The hypervariable regions
were deduced and are underlined in Figures 1A and 1B (SEQ ID NOs: 6 to 16).



G Y-x-F-T-x-Xx-Xx-Xx-x-W(SEQ I D NO 162) Xx-A-S-X-X-X-X-X-X-X-X (SEQ I D NO: 164)
X-X-SX-X-X-S (SEQ I D NO 165) Q Q x-x-x-x-P-x-x (SEQ ID 110: 166)

G Y-T-F-T-x-X-X-Xx-Xx-W(SEQ I D NO 167) G Y-x-F-X-Xx-Y-x-Mx-W(SEQ ID

110: 168) x-A-S-X-X-X-X-X-X-X-X (SEQ I D NO 171) x-A-S-X-X-X-X-X-Xx-L-x (SEQ
I D' NG 172) X-X-S-X-Xx-X-S (SEQ I D NO 173) x-T-S-x-L-x-x (SEQ I D NG 174)

Q QX-X-Sx-P-x-T (SEQ ID NO 175) and QG x-N-x-x-P-x-x (SEQ I D NGO 176)

X-
114 7. A peptide conprising or consisting of an am no acid seguence
d f

selecte m f}Y T()Ad - F T - LYN] - [WeN] - [IN] - [NF] W[LkE]
[ RG [@é{ﬂp—’[—@éﬁi—ﬂﬁﬁé—h% DY] - [YAF] [KR -AS

R

G Y-T-F- T- Lﬂ@\%ﬂTDEﬂ Hi-3] TSE@ ID NO’%{G 16) twhi¥W] werel 1sedWyGFﬁ{oc ifle - F-

[T/S] - [ SDG ! -W[KR] -A-S- [ Q5] [NSDT] - [VI] -

[ DGSR] - s and{ plmyrﬂ]s d. tq ]101110(!1;2!{@ f eggh pf [hg:l}omo TG Was [ | \/]

NEURE R V&féﬁl%?ﬁ% iyt ool %

[LPYI] -T #et 4BiQy tb GNRTY] hunn fahbrShtic o [cBlMGsed By ah TnéRb}or-hupdadh] tiseg i n one

of the am ng acids shown in parentheses is selected at_ each §05|t| on where

rel evant, &g finereprepratedeantiniotingn gvigoond fen sagentekt iasdousst fhehhemedmersg. A

peptide co : i r om
G V- T T o CRRATEISER i MQBRFPR L BN P aREEBRACH (R B NRsq)
[ DSG - T- Nbdad t& thefpanteatic- dRedlisSTh @anwhlﬁdafeandmdalﬁefriaeﬁﬂEes'RVer{e ﬂd‘dﬁ]tesfeﬁ- W -
[INN -NWGY-T-F-T- S - Y-WMH-WK—A—S—%N—V—S—T NV-ARASQS - S
-N- Y- L10 pRALISAS for their vabflity g bindrtoganti-TCRA- B @nithorynend. tg. cFarcLIthlar?e an
QQ N- N- E- of the am no acids shown i n parentheses
is selecte cat(%gc hosgh&ﬂ)?c[sgll"ém relevant, and the peptides alroe shown in
Nto Ctermnal orientation. 115 80, 86, 90, 92, 94 or 96, preferably
conpri si ngTale 1.a@ptival deosity rs@iipge foo ELIASI theding hinSEE) of MohiBlogd) apti-adtGETCRVy A
eptide ac {: ' ] &4 LSt fy t no acid
pep glﬂfbgdlﬁgr htnoGluft E@gﬁdefs,%gpﬁi, %bﬁ%i%zu} Egi,iig ?J Alnﬂﬁ‘c% vt hBndAE,

sequence recited In any o 14, 16, 18, 20,

22, 26, 28Fxfllen 32, 3%, O fbu—a??'i*c A%, cAR427S, | OU.CpRAH3 04| OCCDIR¥s 09
64, 66, 68, 70, 74, 76, 7F, §2 84, 86, 90, P2, 94 or 96, or a
functional | equi val ent or {rag¥#edy t her eof |
o-TCRVp antibody 0.806 + 0.056" 0.307 +0.018" 0.182 +0.009" 0.243 + 0.008"
Culture medium*/PBS* | 0.372+0.037" 0.168 +0.010" 0.091 +0.0207 0.140 +0.018
Ratio Test/Control 2.17 1.83 2.00 1.74
Cardiolipin™ -1 0.142+0.070 0.151+0.020 0.132 + 0.009 0.254 +0.012
Alcohol” 0.038+0.014 0.063 +0.012 0.061+0.006 |  0.114+0.021
Ratio Test/Control 3.74 2.40 2.16 223
15 # The microtitre plate was coated with «-TCR V and tested against a-a-TCR Vj or culture
medium.

* The microtitre plate was coated with CDR-H2, CDR-H3 and CDR-L3 and tested against o-TCR
Vp or culture medium.
Hk

The microtitre plate was coated with either cardiolipin in ethyl alcohol or ethy! alcohol and tested

20 against 0-0-TCR Vj or CDR-H2, CDR-H3 and CDR-L3.

Each mean and standard deviation is for three observations.

Example 3: Identification of autoantibodies in vivo

Evidence for the presence in human sera of autoantibodies (represented by anti-anti-TCR
VB and the peptides of this invention) that bind to anti-TCR VP antibodies is shown in

25 Table 2. Since the autoantibodies are likely to become ubiquitous within the adult



11. A peptide which conprises two or nore peptides according to any of the
precedi ng clainms |inked together. 12. A peptide according to claim 11,
whi ch conprises two or nore peptides conprising the 10am no acid sequence
recited in SEQ ID NO:10 or SEQ ID NO 16 linked together. 13. A peptide
according to claim 12, which is a honodi mer of nonomer peptides, the
mononer peptides consisting of the am go acid sequence recited in SEQ ID
NO 160 or SEQ ID NO 161. 14. A peptide or functionally-equivalent |igand
accor di ng gB@Jllétmﬁ QhddtliganRt ?&z@ﬁ A9 fdsti1iBly howhirGhd! a?n&%@ﬂ”’blﬁﬁlrérymﬁsf i ed,

bound to ol ogi cal or synthetic substance, or whichis conjugated to an
enzyne, aﬁqudacb the d@inpmﬁable &vdndmhoavst]ng]il ﬂ\eVG]rS Janeadydmnospé Taeel . 15.

An anti bo | bod t conp

functi ona%?/ técq ]éepéﬂ ggﬂgﬂéﬁs ék‘?%n%"@ 190]? ﬁoés precedi ng cl ai ns.

16. The antibody or anti body fragrrent of claim 15, which conprises 1, 2, 3,
4, 5 or 6 of 20the sequences recited in SEQID NGs:6, 10, 12, 14, 16, 22
26, 28,°302blg2. Reastiviroof sena figg nondy dBﬂ‘wS"ﬁs“‘a"éﬂc aph nosgiabetip) childyen sgginst7g — go)
86, 90, 9on&bnansti-BOR VA Intibddy. ant i body, or functional |l y-equival ent |igand,
whi ch exhibits reactivity against a peptide according to any of clains 1 to
14. 18. A_nucleic id nplecule encoding a peptide according to any o
cl ai nms 1- | 8ybjeatTygdant i oty nwubesoft | Nooher fenagmatnstaqccmttﬁongolt 0 (Mean ndé5 pr
16, or anfantibody or |fungj.apal Il/ quﬁty@éﬁ{}f} Ilgaqueg%gg*dl ng to claim 17.
19. A vectar incorporating a nucleic acid noleculle according to claimifl7.
116 21. A| Newlpdiegnesed expresstng a pepti de Taccordi ng t&3ahy of| cl2diafs 1- 14,
an anti bo 1y1amlcsant| body f ragnent accordi ng to cI ai m 15 or 16, an anti bdey
or equiva 1cccr". rg—ter—et-atm Sat-a—ret FRFSRE
expr essi nbﬁé\“?ﬁ}’cﬁ% acid nol ecul g accoralS ng to c| ai }‘?Ihfu a vactor
accor di ng| peitig¢ ai m 19 in a host cell. 5 22. A nethod of treating a disease
in a pati eRbn G&UHRS (GA 0 adnipni STEfTNg 10 4 he patient g peptijde ey ding to
any of claims.1-14, an antibody or antibody fragnment accordilng to claim 15
or 16, or |88t i body |or equi val eht |igand accoranq to clailm17, a nutleic
acid nol ecul e according to cI ai m 18 a vect or according to claim19, or a
host cell accordlng to. cl ai pepti de according tQ an q@
claims 1- {459 BpeiissEdgd '?Yrtakéfﬁt“}ebaé‘aﬁf “I““'r°afg°ﬁ’é‘ﬁ‘f“tydﬁ‘??8¥ea’|e‘ﬁb"°{“ ‘é‘%“' r

an ant |lbodwtsaaw$qhﬂdﬂadne(mlmﬂemgaumaa:ca;or ding to claim17, a nucl eic acid

nol ecul e accor (i gto cI aim 19, or a host
cell accordi ngdt gﬁiecﬁgrlo%e a@%gcoa@d‘g&%h@?%%?g%ﬂd? di agnosi s of disease. 24.
A met hod or usé %&Qﬁkﬂd{eﬁéﬂﬂt@ 1n 3 imuftgre pedivst ai m 23, wherein said disease is

15 characteri sed gk hes dlQIRRELanhunidd (380kilANOME BfapMbpribe EBAGR] Vi 1y agai nst
a GPl linkage epitope, and is also reactive agai nst epitopes in anti-TCR

V13 ant i b@@iagmle A0 Acel Metadtasik Si gnal | i ng capacity, phospholi pids including
phosphati dyl 1 nositol, phosphatidyl serine and cardiolipin (di acyl
gl ycer gk) Th@%tdéﬁﬁ?&ﬂh’&@'dr@'a@ko%ﬂiﬁﬁﬁt@d i® *aRRe nﬁ@@s@a@,wg}%ﬁﬁn {5 GPInR&k | on,

singl e and doubl e-stranded DNA and el enents of the | -1'inkage. 20 25. A

met hod or melesules suehoasig AR whichi intepaptsowitle fhaiastin Sytoskelstan ¢rusiag Gelélh@élhg’e i's
| ected f
s e £ roupeoup 5075 1t Bl B 0590080 s 0

cancer or naiytaintngethe dymelﬁam ateefor optitnat IFGRPAMEig d/ha:htxs tmdipﬁsmmﬁimr

hyperi nsul i naem a.and/ or er gl ucagonaem a and/.or _.insul.in resista

nnbror "o GRRehiris s B YAt AEBERT Mo LA el AOBE SRR RGNS cf ai m

25, V\A‘]QOEIn{Vaaé.bQu}ag@ﬁfd[ang@s%§9§ge\lmre anti - phosphol i pi d anti bodi es and/ or

hyperi nsul i naem a, insulin resistance and glucose intol erance are present

are sel ecteggd 5 B EMBAUBMERN SISk B4R éar&@ﬁfe' Ah Srrel SFAEERIbONY WhirdeRlO,

acant hosi s nigricans, skin ageing, alopecCia areata, alzheliner'’s disease,

schi zophr @ugua@s ?dt&mdéb§how thq)aﬁféct nf mﬂi—mtﬁT@Ré\élémom@oml metibodylonithd same

scl erosi s, @ﬂem a.gravis, ot rophi.c 30I at ersile]an er OSI s and rel ated
n

di seases, B I?ng”ﬁ}ge g%%agélge aqtigy¢ygesielgioncandecell proRusigasi ng' s
syndrone %ﬂﬂaﬁqgbﬁ@ﬂuﬁwqﬂégﬁﬁﬁmuﬂgh%ﬁmgﬁhc overy syndrone, hypogonadi sm and
premat ure bal dness in hen, obesity, syndrone x, diseases related to

ant i phosphol i pid and | upus anti coagul ant antibodles, coel i ac di sease,
gastritis, inflammtory bowel disease, arthritis and rel ated di seases,
asthma, cystic fibrosis, 5 osteoporosis and osteopenia, |ichen planus and

| eukopl aki a, anaem a, paroxysmal nocturnal haenogl obi nuria, sleep apnoea,

i nsommi a, cancer, H'V, infection and dysfunctions in imunoregulation. 27.
A nmet hod or use according to claim?22 or claim23, wherein said disease is

a di sease associated with glucose intolerance or a di sease associated with
|l nee Ar dAaoatari nrati on Nnf 102911t - Al veraem » raoandiil ati1 An 27Q A nharmeaoailiti ~al




32. A nethod according to claim 31, wherein anti bodi es agai nst the peptide
are fornmed in the individual. 33. A nethod of diagnosing an individual for
the presence of or |evels of autoi nmune antibodies, said nmethod conprising
contacting a blood, plasma or serum sanple or 25 other body fluid with a
pepti de according to any of clainms 1-14 in the presence of a target for
sai d aut oi nmune anti bodi es and assessing%the anount of said

natural | y-occurring autoantibody that bfnds specifically to the target.

2 | o claln133 wherein said target is an anti-TCR
Vi 3 pol ycl ¢4 A iher angibody seqnenaing, || i n npl ecul e or any part thereof

that identifies at | east o e epltope on.a T cell receptor vp chain
The met hod EReL|&F 1@% Ye durthery eross-reactived TNEHE; b a‘ﬁh??ﬁoa& éﬁ%ﬂo&bn?]arget

| abel | f. d
= |20l | sy L S 8 pL R RO mwle' Palb@ept o
I\D/‘IA\-SrSgEAtl_l 0»()4421@@&0%%&%&@3% 7.9 <15 OAND; 08 et @fgﬁgao 2BIE4
<151>2008- gﬁ“&%ﬂ eél%ﬁﬁ%%s i}gg%?gg%?gjﬁ éﬁgiﬁ %%fg 3@5’6 %Fé%@&
version 1. Q¢ cB1fed 353@@2%8 3525231 NA 58 13N Mibodibs Gl b'a%ne<25291€ ai&@éld?

encodi ng heavy chain variable <400>1 aat %Oa gctg ggttattctc ttcttggta
caacagct ac choged gud segoenced imBrample 1. The antibody produced by the cell line 13.42a is an

IgG antibody.

RESULTS

10 The nucleotide and amino acid sequences for the heavy and light chain variable regions are
shown in Figures 4A to 4E. The cell line 13.42a VH and VL nucleotide and amino acid
sequences are shown in Figure 4A (SEQ ID NOs:17-20). The cell line 32.15 VH and VL
nucleotide and amino acid sequences are shown in Figure 4B (SEQ ID NOs:33-36). The
cell line 32.17 VH and VL nucleotide and amino acid sequences are shown in Figure 4C

15 (SEQ ID NOs:49-52). The cell line 32.75 VH and VL nucleotide and amino acid sequences
are shown in Figure 4D (SEQ ID NOs:65-68). The cell line 32.2 VH and VL nucleotide
and amino acid sequences are shown in Figure 4E (SEQ ID NOs:81-84).

The hypervariable regions were deduced and are underlined in Figures 4A to 4E. The cell
line 13.42a hylpervariable region nucleotide and amino acid sequences are shown in Figure
20 4A (SEQ ID NOs:21-32). The cell line 32.15 hypervariable region nucleotide and amino
acid sequences are shown in Figure 4B (SEQ ID NOs:37-48). The cell line 32.17
hypervariable region nucleotide and amino acid sequences are shown in Figure 4C (SEQ
ID NOs:53-64). The cell line 32.75 hypervariable region nucleotide and amino acid
sequences are shown in Figure 4D (SEQ ID NOs:69-80). The cell line 32.2 hypervariable
25 region nucleotide and amino acid sequences are shown in Figure 4E (SEQ ID NOs:85-96).

The hypervariable region sequences determined for cell lines 13.42a, 32.15, 32.17, 32.75
and 32.2 were compared to the hypervariable region sequences identified in Example 1, to
establish which hypervariable region residues are important for cross-reactive anti-TCR
VB binding (i.e. the hypervariable region residues important for multispecific reactivity
30 against a GPI linkage epitope and anti-TCR V[ antibodies, molecules with signalling
capacity, phospholipids including phosphatidyl inositol, phosphatidyl serine and

cardiolipin (diacyl glycerol), phospholipid glycans, second messengers of insulin action,



60 aactgcagca gcctggggcet gagct ggt ga ggcct gggge ttcagt gaag ctgtcctgeca 1-0
aggcttctgg ctacaccttc accaggaact ggataaactg ggtgaagcag aggcctggac 18Q
aaggccttga gtggatcgga aatatttatc cttctgatag ttatactaac tacaatcaaa 240
agtt caagga caaggccaca gtgactgtag acaaatcctc cagcacagcc tacatgcagc 300

t cagcagccc gacat ct gag gact ct gcgg

83

single-stranded DNA, or double-stranded DNA). The hypervariable regions that were

compared are shown in Tables 3 and 4 below:

Table 3: Heavy chain hypervariable region (CDR) sequences

CDR-H1 CDR-H2 CDR-H3
Example 1 GYTETRNWINW NIYPSDSYTNYNQKFKD LRGLLPDY
Cell line 13.42a GYAFTSYNMEW YIDPYNGDTRYSQKFKG KGMTTGYA
Cell line 32.15 GYTETNYGMNW WINTYTGEPTYADDFKG EGLYGNYF
Cell line 32.17 GYTFTRNWINW NIYPSDSYTNYNQKFKD LRGLLPDY
Cell line 32.75 GYTETRNWINW NIYPSDSYTNYNQKFKD LRGLLPDY
Cell line 32.2 GYTFTNYGMNW WINTYTGEPTYADDFKG EGLYGNYF
Conserved residues | GY-FT—=——- W I Y=—-FK- | ===
Table 4: Light chain hypervariable region (CDR) sequences

CDR-L1 CDR-12 CDR-L3
Example 1 KASQNVDTNVA SASYRYS QQYNSYPLT
Cell line 13.42a RASQDISNYLN YTSRLHS QOGNTFPTF
Cell line 32.15 KASQNVGTNVA SASYRYS QQYNSYPLT
Cell line 32.17 RASSSISSNYL RTSILAS QQGSSSPLT
Cell line 32.75 KASONVDTNVA SASYRYS QQYNSYPPT
Cell line 32.2 KASONVGTNVA SASYRYS OQYNSYPLT
Conserved residues “AS~m—————— | - S—~-S QQ-—~=P~~

'Analysis of these hypervariable region sequences reveals important information regarding
the residues required for cross-reactive anti-TCR VP binding (i.e. multispecific reactivity

against a GPI linkage epitope as described herein).

Firstly, analysis of the sequences suggests that specific amino acids may be essential at
certain positions within each CDR. A consensus sequence was generated for each CDR,
which incorporates the amino acids that are completely conserved across all six antibodies
that have been cloned and sequenced by the inventors. In the following consensus

sequences, ‘X’ can be any amino acid and ‘-’ indicates a peptide bond.

CDR-H1 G-Y-X-F-T-x-x-x-x-x-W

CDR-H2 X~ I=X=X=-X-X~X-X-X-X-Y-X-%X~-X-F-K-x
CDR-H3 No completely conserved residues
CDR-L1 X—A-S-X~X-X~X=-X—X-X~X

CDR-L2 X-X-S—-X—-X—%-S

CDR-L3 Q-Q-x-x-x-x-P-x~x



tctattattg tacaagattg aggggtttat 360 tacctgacta ctggggccaa ggcaccattc
tcacagtctc ctcagagagt cagtccttcc 42Q caaatgtctt ccccctcgta agcttggg 448
<210> 2 <211>131 <212> PAT <213> Mus mnuscul us <220> <221> Protei n heavy
chain variable <400>2 Leu Val Ala Thr Ala Thr Ay Val His Ser Gn Val Gn
Leu Gn Gn 151015 Pro Gy Ala Qu Leu Val Arg Pro Ay Ala Ser Val Lys Leu
Ser Cys 202530 Lys Ala Ser Ay Tyr Thr Phe Thr Arg Asn Trp Ile Asn Trp Val
Lys '354045 84

Secondly, analysis of the sequences enabled generation of a ‘general formula’ for each
CDR. In the following formulae, where two or more amino acid residues were found to

occur at a given position in a CDR, those residues are shown in parentheses.

CDR-H1 G-Y-[TA]-F-T-[RNS]-[YN] - [WGN] - [IM] - [NF]-W

CDR-H2 [NWY]-I-[YND]~[PT]-[SY]-[DNT]~[SG]-[YDE]-[TP]-[NRT]~-Y~-
[NSA]-[QOD] - [KD] -F~K-[DG]

CDR~H3 [LKE]-[RG]~[GML] - [LTY]-{LTG] ~{PGN]-[DY] - [YAF]

CDR-L1 [KR]-A-S—-[QS]-[NDS]-[VI]-[DSG]-[TNS] - [NY]-[VLY]-[ANL]

CDR~-L2 [SYR]-[AT]-S-[YRI]-[RL]-[YHA]-S

CDR-L3 0-0-[YG]-[NS]~-[TS]-[YFS]-P-[LTP]-[TF]

Thus, the above ‘general formulae’ encompass each of the CDR sequences of the six IgM

and IgG monoclonal antibodies that have been cloned and sequenced by the inventors.

Thirdly, analysis of the sequences enabled an amino acid formula to be generated for each
CDR that takes into account not only the conserved amino acids, but also the most
common (predominant) amino acid(s) at each position of the CDR. In the following
formulae, conserved or predominant amino acids are listed, except that where amino acids
were found to be co-predominant at a given position (i.e. the amino acids were found to
occur an equal number of times in the cloned and sequenced CDRs), the co-predominant

amino acids are listed in parentheses.

CDR-H1 G-Y-T-F-T-R- [YN] -W- [ IM] -N-W

CDR-H2 N-I-Y-P-[SY]-D-[SG]-Y-T-N-Y-N-Q-K-F-K- [DG]
CDR-H3 L- [RG] -G-L~-L-P- [DY] -Y

CDR-L1 K-A-S-Q-N-V- [DSG] -T-N-V-A

CDR-L2 S-A-S~Y-R-Y-S

CDR-L3 Q-Q-Y-N-S-Y-P~I-T

It is believed that peptides which comprise or consist of an amino acid sequence meeting
the requirements of one or more of the above consensus sequences and formulae will have
equivalent biological activity to the peptides tested in vivo in Examples 6 and 7 below, and

will be useful in accordance with the invention.

Example 6: Phase I/Ila trial

Twelve male subjects with glucose intolerance participated in a phase I/Ila double blind
placebo controlled clinical trial to assess the safety and tolerability of NDX-1. NDX-1 is a
mixture of three peptides according to the invention (B71, C80 and F90), mixed in a



Gn Arg Pro dy An Ay Leu Qu Trp Ile Ay Asn Ile Tyr Pro Ser 505560 Asp
Set Tyr Thr Asn Tyr Asn A n'Lys Phe Lys Asp Lys Ala Thr Val 65707580 Thr
Val Asp Lys Set Ser Ser Thr Ala Tyr Met G n Lou Ser Set Pro 859095 Thr Set
G u Asp Set Ala Val Tyr Tyr Cys Thr Arg Leu Arg Gy Leu 100105110 Lou Pro
Asp Tyr Trp Gy Gn Ay Thr Ile Leu Thr Val Set Set G u 115120125 Ser G n
Set 130 <210>3 <211>440 <212> DNA - <283> Mius nuscul us <220> <221> DNA
encodi ng light chain variable <400>3 gggaat t cat ggagtcacag acccaggt at

t t gt at acat prgpargon g»f @gl t.t BTk igythgmedinter gatCRAGR deatved toeogen peptidsgs.ceash

aaaaatt cat 8rt1§rr?ea1l' comprlsmg the amino acid sequence presented in SEQ ID NO:8 and additionally

an N terminal cysteine residue. The amino acid sequence of the B71 monomer peptide is
given in SEQ ID NO:159. C80 is a homodimer of CDR-H3 derived monomer peptides,
5 each monomer comprising the amino acid sequence presented in SEQ ID NO:10 and
additionally an N terminal cysteine residue. The amino acid sequence of the C80 monomer
peptide is given in SEQ ID NO:160. F90 is a homodimer of CDR-L3 derived monomer
peptides, each monomer comprising the amino acid sequence presented in SEQ ID NO:16
and additionally an N terminal cysteine residue. The amino acid sequence‘ of the F90
10 monomer peptides is given in SEQ ID NO:161. Patients were randbmised to receive a total
of 4 intramuscular (IM) injections spaced one week apart from day 01 of either the test
substance, the NDX-1 peptide mixture, or placebo injections. 3 subjects received the
placebo injections composed of 0.1% alhydrogel in 1.1ml saline. 9 subjects received
0.99mg of the NDX-1 péptide mixture in 1.1ml saline containing 0.1% alhydrogel. The

15 placebo and test injections were visibly identical.

The NDX-1 peptide mixture was well tolerated. In the treated subjects, fasting
concentrations of glucose, insulin and glucagon did not change significantly compared to
baseline. Subjects underwent an oral glucose tolerance test (OGTT) on day 01 pre first
injection and at day 43. Blood was sampled before and at 30, 60, 90, and 120 minutes after

20 ingestion of 75g glucose on both occasions.

The subjects who had received the NDX-1 peptide mixture showed a significant decrease
in the two hour serum glucose concentration as compared with the placebo group (p =
0.03). The time required for glucagon to reach its lowest level in the NDX-1 group was
113.3 + 13.2 minutes at day 01 which went down to 63.3 &+ 41 minutes at day 43

25 (p=0.0027; see Figure 5). There were also significant differences in the percentage changes
in plasma creatinine (p=0.0009), sodium (p=0.0344), chloride (p=0.0041) and plasma urea
(p=0.0156) from baseline to the end of the trial comparing the NDX-1 and placebo groups.
These changes were consistent with disease progression in the placebo group but not in the
treated group. Furthermore, the 2 hour glucose and glucagon results of OGTT studies in

30 the test group demonstrate the efficacy of NDX-1 peptide mixture in autoglycaemic
regulation.



gt aggagaca 120 gggtcagcgt cacctgcaag gccagtcaga at gtggatac taatgtagcc
t ggt at caac 180 agaaaccagg gcaatctcct aaagcactga tttactcggc atcctaccgg
tacagt ggag 240 tccctgatcg cttcacaggc agtggatctg ggacagattt cactctcacc
at cagcaatg 300 tgcagtctga agacttggca gagtatttct gtcagcaata taacagctat,
cctctcacgt 360 tcggtgctgg gaccaagctg
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Example 7: Phase I1b trial in type 2 diabetics

31 subjects (21 males and 10 females) with type 2 diabetés mellitus on one or more oral
antidiabetic medication(s) were entered into a randomised double blind study of 16 weeks
duration. At day 01 all antidiabetic medication was stopped. Patients were randomised to
5 either the placebo group (group C) or one of 3 treatment groups described as Groups A, B
or D. All groups received a total of 4 IM injections spaced one week apart starting from
day 01. The placebo group (8 subjects) received 1.2ml of saline containing 0.1%
alhydrogel. Group A (7 subjects) received 1.51mg of a peptide acdording to the invention
(designated as NDX-71 herein) in 1.2ml saline containing 0.1% alhydrogel. Group B (8
10 subjects) received 0.86mg NDX~71 in 1.2ml saline containing 0.1% alhydrogel. Group D
(8 subjects) received a mixture of 3 peptides of the invention (0.92mg NDX-71, 0.68mg
C80 and 0.71mg F9b) in 1.2 ml saline containing 0.1% alhydrogel. Placebo and study
medications were visibly identical. The NDX-71 peptide used in this example wasthe B71
peptide used in Example 6. The C80 and F90 peptides used in this example were the C80

15 and F90 peptides used in Example 6.

At regular intervals throughout the study period patients underwent blood tests for clinical
safety and glycaemic efficacy parameters. The test substances were well tolerated. Clinical
safety parameters in all groups were unchanged from baseline. There were no adverse

events reported in the study attributable to the test substances.

20 Over the 4 months following drug cessation there was a marked deterioration of glycaemic
control in the placebo group, as measured by HbAlc, fasting blood glucose and
fructosamine (see Figures 6-8). Mean levels of HbAlc increased from 6.3% at baseline to
8.3% at day 113. However, in the high dose treatment group HbAlc levels remained
almost constant over time, from 6.3 at baseline up to 6.9 at day 113 and were significantly

25 different from the placebo group (p= 0.02; see Figure 6).

Subset analyses of the 21 male volunteers revealed overall significance or highly
sigtﬁﬁ;:ant differences between the placebo (group C) and groups A, B and D combined for
all glycaemic parameters studied 7.e. HbAlc (p=0.004; see Figure 9), fasting blood glucose
(p=0.024; see Figure 10) and corrected fructosamine, (p=0.015; see Figure 11).
30 Statistically significant treatment differences between the placebo (group C) and the high
dose group (group A) for the various parameters were: HbAlc p<'0.001, fasting glucose



gagct gaaac gggctgatgc tgcaccaact gtatccatct 420 tcccaccatc cagtaagctt

440 <210>4 <211>127 <212> PAT <213> Mus nuscul us <220> <221> Protein |ight
chain variabl e <400>4 Val Tyr Met Lou Leu Trp Lou Set Ay Val Asp Ay Asp
Ile Val Met 151015 Thr Gn Set G n Lys Phe Met Set Thr Set Val Ay Asp Arg
Val Set 202530 Val Thr Cys Lys Ala Set Gn Asn Val Asp Thr Asn Val Ala Trp
Tyr 354045 G n A n Lys Pro Ay Gn Set Bro Lys Ala Lou Ile Tyr Set Al a Set
505560 Tyr Arg Tyr Set Ay Val Pro Asp Arg Phe Thr Gy Sot Ay Set Ay

65707580 Tﬁ]io,o%%panﬁh&rr-ggtred lﬁﬁ‘dtolﬁ-ﬁing 'p‘io.%ﬁi. éﬁ"eae\éﬁl: c@ﬂ?ol%ﬁttregﬂﬂeﬂ@%%dpg%p\l a
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compared with placebo demonstrates the desired effect of auto-glycaemic regulation.

This example demonstrates that after cessation of antidiabetic medication, the patients who
received the 1.51mg dose of NDX-71 were able to maintain good glycaemic control in the
5 absence of their oral anti diabetic medication. Furthermore, the effects of NDX-71 were
long lasting in that the effect was observed even 3 months after the final dose of NDX-71.
The subjects who received the lower dose of 0.86mg NDX-71 and the mixture of the three
peptides also showed improvement as compared with placebo, indicating that NDX-71 has
a dose response effect, and higher doses or more frequent injections may produce even

10 more favourable results.

Example 8: Analysis of Known Sequences

Using the hypervariable region sequences identified in Examples 1 and 5, the
hypervariable region sequences of known VH and VL regions with relevant binding
properties were identified. The hypervariable region sequences of the known VH and VL
15 regions were then compared to the hypervariable region sequences identified in Examples
1 and 5, to analyse the hypervariable region residues important for cross-reactive anti-TCR .
VB binding (i.e. the hypervariable region residues important for multispecific reactivity
against a GPI linkage epitope as described herein). By applying the same sequence analysis
process as described in Example 5, a further series of consensus sequences and formulae
20 were identified, as illustrated in Figures 12A to 12E.

The accession numbers for the prior art VH and VL regions that were identified are listed
in Figures 12A to 12E. The binding specificities disclosed in the prior art for those VH and
VL regions are also listed in Figures 12A to 12E, using the following abbreviations:

Anti-RF Anti-rheumatoid factor

25 Anti-CL Anti-cardiolipin
Anti-RNA Anti-~-RNA
Anti-sDNA Anti-single-stranded DNA
Anti-NA Anti-nuclear antibody
Anti-VA Anti-variable alpha

30 Anti-CD8 Anti-CD8
Anti-TG Anti-thyroglobulin
Anti-3H1 Anti-idiotype antibody 3H1
Anti~RO Anti-Ro
Anti-TRKA Anti-TrkA (high affinity NGF receptor)



Gu Tyr Phe Cys A n G n Tyr Asn Set Tyr Pro Leu Thr Phe Ay Ala 3
100105110 Ay Thr Lys Leu Gu Leu Lys Arg Ala Asp Ala Ala Pro Thr Val
120 125 <210> 5 <211> 33 <212> DNA <213> Mus nuscul us <220>
<221> DNA Heavy chain 1-1V1
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The IgG and IgM hypervariable region sequences identified in Example 1 and 5 were
analysed separately in this example, because they were found to identify different

consensus sequences and formulae.

For the IgM CDR-HI sequences, the following consensus sequences and formulae were
identified (see Figure 12A):

IgM CDR-H1 G-Y-T-F-T-x-x-x-x~%x~W

IgM CDR-Hl G-Y-T-F-T-[RNYSTDEG]-[NYF]-[WGAY]-[IMV]~ [NGQH]-W

IgM CDR-HL G-Y-T-F-T- [RNS]-Y-W-[IM]-N-W
For the IgG CDR-HI1 sequence, the following consensus sequences and formulae were
identified (see Figure 12A):

IgG CDR-H1 G-Y-xX-F=-x-x-Y-x-M-x-W

IgG CDR-H1 G-Y~-[ATS]-F-[T/S]-[SDG]-Y-[NWV]-M-[FQHN]-W

IgG CDR-H1 G~Y-T-F-T-S5-Y-W-M-H-W
For the IgM CDR-H2 sequences, the following consensus sequences and formulae were
identified (see Figure 12B):

IgM CDR-H2 =x~I1-X-X-X-X-X-X—X-X-Y-X-X—-x-F-K-x

IgM CDR-H2 [NWEAY]-I-[YND]-[PT]-[SYG]-[DTGY]-[SGD]-[YEGS]-[TP]~
[NTYGS]-Y-[NAI]-[QDE] - [KD]-F-K-[DGN]

IgM CDR-H2 N-I-Y-P-S5-D-S-Y-T-N-Y-N-Q-K-F-K-G
For the IgG CDR-H2 sequence, the following consensus sequences and formulae were
identified (see Figure 12B):

IgG CDR-H2 =x-I-xX-P-x-xX-x-X-T~-xX-Y-x-x-K-F-x-G

Ig@ CDR-H2 [YWKNLR]-I-[DN]-P-[YAEFS]-[NYS]-[GD]-[DSG]-T-[RESKN]-Y-
[SAN] - [QSEP] -K-F- [KQT] -G

IgG CDR-H2 [YW]-I-N-P-Y-N-G-D-T-[ES]-Y-N-Q-K~F-K-G
No consensus sequences or formulae were identified for CDR-H3, because there was

found to be a high level of sequence and length variation in that CDR.

For the IgM CDR-L1 sequences, the following consensus sequences and formulae were
identified (see Figure 12C):

IgM CDR-T.1 X-A-S—X—-X~X-X~X—X—X—X

115



<400> 5 ggctacacct tcaccaggaa ctggataaac tgg33 <210>6 <211>11 <212> PRT
<213> Mus nuscul us <220> <221> Protein Heavy chain HVl1 <400>6 Ay Tyr Thr
Phe Thr Arg Asn Trp Ile Asn Trp 1510 <210>7 <211>51 <212> DNA <213> Mus
muscul us <220> <221> DNA Heavy chain HvV2 <400>7 aatatttatc cttctgatag
ttatactaac tacaatcaaa agttcaagga c51 <210>8 <211>17 <212> PRT <213> Mus
muscul us <220> <221> Protei n Heavy chaigy HV2 <400>8 Asn Ile Tyr Pro Set Asp
Set Tyr Thr Asn Tyr Asn G n Lys Phe Lys 151015 .

IgM CDR-L1 [KR]-A-S-[QS]-[NSDT]-[VI]-[DGSR]-[TSYNK]- [NADY]-[VYGL]-

[ALD]

IgM CDR-L1 K-A-S-Q-N-V-S-T-N-V-A
For the IgG CDR-L1 sequence, the following consensus sequences and formulae were
identified (see Figure 12C):
IgG CDR-L1 x-A-S-x~-x-x-X-x-x-L-X
Ige CDR-L1 [RK]-A-S-[QR]~-[DSG]~[IV]-[SN]-[NSG]-[YW]-L-[NHA]
IgG CDR-L1 R-A-S-Q-S-I-S-N-Y~L-[NA]
For the IgM CDR-L2 sequences, the following consensus sequences and formulae were
identified (see Figure 12D): '
IgM CDR-L2 x—X-S—X-X-%X-8
IgM CDR-L2 [SRW]-[AT]-3-[YIT]~[RL]-[YAE]-S
IgM CDR-L2 S8-A-S-Y-R-Y-S
5 For the IgG CDR-L2 sequence, the following consensus sequences and formulae were
identified (see Figure 12D):
IgG CDR-L2 x-T-S-x-~L-x-X
IgG CDR-L2 [YLDTK]-T-S-[RNKV]-L- [HAG]-[SP]
Ige CDR-L2 Y-T-S-N-L-A-S
For the IgM CDR-L3 sequences, the following consensus sequences and formulae were
identified (see Figure 12E):
IgM CDR-L3 Q-Q-x-x-S-x-P-x-T
IgM CDR-L3 Q-Q-[YGWR] - [NSAG]~S-[YSDW]-P-[LPYI]~T
IgM CDR-L3 Q-Q-Y-N-S-Y-P-L-T
For the IgG CDR-L3 sequence, the following consensus sequences and formulae were
10 identified (see Figure 12E):
IgG CDR-L3 Q-Q-x-N-x-x-P-x~X
IgG CDR-L3 Q-Q-[GNSTY]-N-[TES]-[FDWY]-P-[TYRF]-[FT]
IgG CDR-L3 Q-Q-N-N-E-D-P-[YR]-T
The VH and VL region sequences analysed in this example are all known to bind to

molecules implicated in the centralised disease mechanism disclosed herein and in



Asp <210>9 <211>24 <212> DNA <213> Mius nuscul us <220> <221> DNA Heavy Chain
HV3 <400>9 ttgaggggtt tattacctga ctac24 <210>10 <211>8 <212> PRT <213> Mus
muscul us <220> <221> Protein Heavy Chain HV3 <400>10 Lou Arg Ay Leu Lou
Pro Asp Tyr 1 <210>11 <211>33 <212> DNA <213> Mis nuscul us <220> <221> DNA
Li ght Chain Hvl <400>11 aaggccagtc agaat gt gga tact aat gta gee33 <210>12
<211>11 <212> PRT <213> Mus nuscul us <gg0> <221> Protein Light Chain HVl1

WQ099/05175, as illustrated in Figures 12A to 12E. In addition, the hypervariable fe'git)n

sequences analysed share significant structural homology with the hypervariable region

sequences identified by the inventors in Examples 1 and 5. Accordingly, it is believed that

peptides which comprise or consist of an amino acid sequence meeting the requirements of

5 one of the above consensus sequences and formulae will also have equivalent biological
activity to the peptides tested in vivo in Examples 6 and 7 above, and will be useful in

accordance with the invention.

Example 9: Further Analysis of CDR-H2 Sequences

Further analysis of CDR-H2 sequences in known VH and VL region sequences was
10 performed, and revealed additional amino acid residues that are believed to be involved in
cross-reactive anti-TCR VP binding. In particular, the CDR-H2 sequences from sixty-
seven known VH region sequences with relevant binding specificities were compared to -
the CDR-H2 sequences identified by the inventors, to determine the residues that

commonly occur at each position of CDR-H2 with the required binding specificity.

15 The followihg formula was identified, which includes at each position within CDR-H2 any
resudue that was found to occur at that position in six or more of the sixty-seven CDR-H2
sequences analysed:

CDR-H2 [EYWSL]~I~[YSND] - [PSH] - [SGNY] - [GSNTD] ~ [SGD] ~ [YTGS] -
[TIA]-[NY]-[YN]~[NAP]-[QDSEP]~[KSL] - [FVK] - [KQS] - [GR]

20 The following formula was identified, which includes at each pdsition within CDR-H2 any
residue that was found to occur at that position in ten or more of the sixty-seven CDR-H2 .
sequences analysed:

CDR-H2 E-I-[YSN]-[PS]-[SGN]-[GS]-[SG]-[TGS]~T~[NY]-Y~[NAP]-
[QDS] ~[KS] - [FVK] - [KQ]~[GR] .

25 The following formula was identified, which includes at each positi'on within CDR-H2 any
residue that was found to occur at that position in twenty or more of the sixty-seven CDR-
H2 sequences analysed. Positions at which no amino acid was found to occur twenty or
more times in the sixty-seven CDR-H2 sequences analysed are denoted by ‘x’, which

means that any amino acid may be present at that position:

30 CDR-H2 ®~I1-%~P-8-G~G-x-T-Y-x-A-D- [KS] - [FV] -K-G



<400>12 Lys Ala Ser,dn Asn Val Asp Thr Asn Val Ala 1510 <210>13 <211>21
<212> DNA <213> Mus nuscul us <220> <221> DNA Li ght chain HV2 <400>13
tcggcatcct accggtacag t21 <210>14 <211>7 <212> PRT <213> Mius nuscul us <220>
<221> Protein Light chain HV2 <400>14 Ser Ala Ser Tyr Arg Tyr Ser 15
<210>15 <211>27 <212> DNA <213> Mug nuscul us <220> <221>DNA Li ght chain
11V3 <400>15 cagcaat ata acagctatcc tctgacy <210>16 <211>9 <212>PRT

10

15

20

25

30

It is believed that peptides which comprise or consist of an amino acid sequénce meeting
the requirefnents of one or more of the above formulae will also have equivalent biological
activity to the peptides tested in vivo in Examples 6 and 7 above, and will be useful in

accordance with the invention.
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<211>51 <212> DNA <213> Mus nuscul us <220> <221> Cell line 32.17 DNA Heavy
chain HV2 <400>55 aatatttatc cttctgatag ttatactaac tacaatcaaa agttcaagga
c51 <210>56 <211>17 <212> PRT <213> Mudlduscul us <220> <221> Cel |l line

32. 17 Protein Heavy chain HV2 <400>56 Asn Ile Tyr Pro Ser Asp Ser Tyr Thr
Asti Tyr Asn G n Lys the Lys 151015 Asp <210>57 <211>24 <212> DNA <213> Mus

muscul us <220> <221> Cell line 32.17 DNA Heavy Chain HV3 <400>57 ttgaggggtt
tattacctga ctpafMIs<210>58 <211> 8 <212> PRT <213> Mus nuscul us <220> <221>
Cell line 3Z°I7 Protein Heavy Chain HV3 <400>58

1. A peptide derived from an antibody with reactivity against a GPI linkage epitope, or a
functionally-equivalent ligand.

2. A peptide or functionally-equivalent ligand according to claim 1, wherein said

5 antibody additionally has reactivity against epitopes selected from the group consisting

of anti-TCR VP antibody, a phospholipid such as phosphatidyl inositol, phosphatidyl

serine or cardiolipin (diacyl glycerol), a phospholipid glycan, single stranded DNA and
double-stranded DNA.

3. A peptide or functionally-equivalent ligand according to claim 2, wherein said
10 antibody additionally has reactivity against human pancreatic o cells, follicular cells of
the thyroid, cells of the adrenal medulla, stomach and intestinal tract, salivary glands,

ovary, striated muscle, connective tissue.

4. A peptide or functionally-equivalent ligand according to any of the preceding claims,

which is a Fab, F(ab")2, Fv or scFv fragment.

15 5. A peptide or functionally-equivalent ligand according to any of the preceding claims,

which is derived from the hypervariable region of said antibody.

6. A peptide comprising or consisting of an amino acid sequence selected from:

G-Y-X-F-T-x-xXx-X-X-x-W (SEQ ID NO:162)
X-A-S-X-X-X-X-X-X-X-X (SEQ ID NO:164)
X-X-S-X-X-%x-8 (SEQ ID NO:165)
Q-Q0-X-x-x-X-P-x-x (SEQ ID NO:166)
G-Y-T-F-T-x-X-X-X-x-W (SEQ ID NO:167)
G-Y-X-F-X-X-Y-X-M-x-W (SEQ ID NO:168)
X-A-8S-X-X-X-X-X-X-X-X (SEQ ID NO:171)
X-A-S-X-X-X-X-X-X-L-Xx (SEQ ID NO:172)
X-X-S-X-X-X-S (SEQ ID NO:173)
X-T-8-x-L-x-X (SEQ ID NO:174)
Q-Q-x-x-S-x-P-x-T (SEQ ID NO:175) and
Q-Q-x-N-x-x-P-x-x (SEQ ID NO:176)

[

wherein ‘X’ indicates any amino acid residue, ‘-’ indicates a peptide bond and the

peptides are shown in N to C terminal orientation.



Leu Arg Gy Lou lieu Pro Asp Tyr 15 <210>59 <211>42 <212> DNA <213> Mis
muscul us <220> <221> Cell line 32.17 DNA Light Chain HV1 16 <400>59

at cacctgcc gtgccagctc aagt at aagt t ccaatdldct tad42 <210>60 <211>11 <212>PRT
<213> Mus nuscul us <220> <221> Cell line 32.17 Protein Light Chain EV1
<400>60 Arg Ala Ser Ser Ser lle Set Set Asn Tyr Leu 1510 <210>61 <211>21

<212> DNA.<213> Mus nuscul us <220> <221> Cell .lLine 32.1 Li ght chain
EV2 <400>61 %é’@ﬁtg%‘t QPR GgoatH aE‘?fBE%é"lQﬁiql‘@‘?ce&ief%f‘ml

G-Y- [TA] -F-T- [RNS] - [YN] - [WGN] - [IM] - [NF] -W

[LKE] - [RG] - [GML] - [LTY] - [LTG] - [PGN] - [DY] - [YAF]

[KR] -A-S-[QS] - [NDS] - [VI] - [DSG] - [TNS] - [NY] - [VLY] - [ANL]

[SYR] - [AT] -S- [YRI] - [RL] - [YHA] -S

Q-Q- [YG] - [NS8] - [TS] - [YFS] -P- [LTP] - [TF]

G-Y-T-F-T- [RNYSTDEG] - [NYF] - [WGAY] - [IMV] - [NGQH] -W

G-Y- [ATS] -F- [T/S] - [SDG] -Y- [NWV] -M- [FQHN] -W

[KR] -A-S- [QS] - [NSDT] - [VI] - [DGSR] - [TSYNK] - [NADY] - [VYGL] - [ALD]

[RK] -A-S- [QR] - [DSG] - [IV] - [SN] - [NSG] - [YW] -L- [NHA]

[SRW] - [AT] -S- [YIT] - [RL] - [YAE] -S

[YLDTK] -T-S- [RNKV] -L- [HAG] - [SP]

Q-Q- [YGWR] - [NSAG] -S- [YSDW] -P- [LPYI]-T and

Q-Q- [GNSTY] -N- [TES] - [FDWY] -P- [TYRF] - [FT]

wherein one of the amino acids shown in parentheses is selected at each position where

relevant, and the peptides are shown in N to C terminal orientation.

8. A peptide comprising or consisting of an amino acid sequence selected from:
A G-Y-T-F-T-R- [YN] -W- [IM] -N-W
L- [RG] -G-L-L-P- [DY] -Y

K-A-S-Q-N-V- [DSG] -T-N-V-A
S-A-S-Y-R-Y-S
Q-Q-Y-N-S-Y-P-L-T
G-Y-T-F-T- [RNS] -Y-W- [IM] -N-W
G-Y-T-F-T-S-Y-W-M-H-W
K-A-S-Q-N-V-S-T-N-V-A
R-A-S-Q-S-I-S-N-Y-L- [NA]
S-A-S-Y-R-Y-S

Y-T-S-N-L-A-S
Q-Q-Y-N-S-Y-P-L-T and

Q-Q-N-N-E-D-P- [YR] -T
wherein one of the amino acids shown in parentheses is selected at each position where

relevant, and the peptides are shown in N to C terminal orientation.

5 9. A peptide comprising the amino acid sequence recited in any one of SEQ ID NOs:6,
10, 12, 14, 16, 22, 26, 28, 30, 32, 38, 42, 44, 46, 48, 54, 58, 60, 62, 64, 70, 74, 76, 78,



<213> Mus muscul us <220> <221>Cell line 32.17 Protein Light chain 1-1V2.
<400>62 My Thr Ser Ile Leu Ala Set 15 .<210>63 <211>27 <212> DNA <213> Muis
muscul us <220> <221> Cell line 32.17 DNASL ght chain EV3 <400>63 cagcagggga
gt agtagccc cctcacg27 <210>64 <211>9 <212> PRT <213> Mus nuscul us <220>
<221> Cell line 32.17 Protein Light chain EV3 <400>64 Gn An Ay Set Set

22215 Col 1 Fhe S8 s IR dE L Dt Kl adafd Yo e okea 507
SEQ ID NO:10 or 16.

10. A peptide according to claim 9, comprising or consisting of the amino acid sequence

recited in any one of SEQ ID NOs:2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 26, 28, 30, 32, 34,

5 36, 38, 42, 44, 46, 48, 50, 52, 54, 58, 60, 62, 64, 66, 68, 70, 74, 76, 78, 80, 82, 84, 86,
90, 92, 94 or 96, or a functional equivalent or fragment thereof.

11. A peptide which comprises two or more peptides according to any of the preceding
claims linked together.
12. A peptide according to claim 11, which comprises two or more peptides comprising the
10 amino acid sequence recited in SEQ ID NO:10 or SEQ ID NO:16 linked together.
13. A peptide according to claim 12, which is a homodimer of monomer peptides, the
monomer peptides consisting of the amino acid sequence recited in SEQ ID NO:160 or

SEQ ID NO:16.

14. A peptide or functionally-equivalent ligand according to any of the preceding claims,
15 which is chemically-modified, bound to a biological or synthetic substance, or which is

conjugated to an enzyme, an indicator compound, a drug, a toxin or a radioactive label.

15. An antibody or antibody fragment comprising a peptide or functionally-equivalent

ligand according to any of the preceding claims.

16. The antibody or antibody fragment of claim 15, which comprises 1, 2, 3, 4, 5 or 6 of
20 the sequences recited in SEQ ID NOs:6, 10, 12, 14, 16, 22, 26, 28, 30, 32, 38, 42, 44,
46, 48, 54, 58, 60, 62, 64, 70, 74, 76, 78, 80, 86, 90, 92, 94 and 96.

17. An antibody, or functionally-equivalent ligand, which exhibits reactivity against a

peptide according to any of claims 1 to 14.

18. A nucleic acid molecule encoding a peptide according to any of claims 1-14, an
25 antibody or antibody fragment according to claim 15 or 16, or an antibody or

functionally-equivalent ligand according to claim 17.
19. A vector incorporating a nucleic acid molecule according to claim 17.

20. A host cell incorporating a nucleic acid molecule according to claim 17 or a vector

according to claim 19.



gcaggagt ca
ttctggctac
ccttgagtgg
caaggacaag
cagcccgaca

ggggct gagc t ggt gaggcc tggggcttca gt gaagctgt 60 cct gcaaggce
accttcacca ggaact ggat aaactgq%tg aagcagaggc 120 ctggacaagg

atcggaaata tttatcctto tgatadiPat actaactaca 180 atcaaaagtt
gccacagtga ctgtagacaa atcctccagc acagcctaca 240 tgcagctcag
t ct gaggact ctgcggtcta ttattgtaca

21. A method of expressing a peptide according to any of claims 1-14, an antibody or

10 23.

24.

15

20 25.

25 26.
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antibody fragment according to claim 15 or 16, an antibody or equivalent ligand
according to claim 17, said method comprising expressing a nucleic acid molecule

according to claim 18 or a vector according to claim 19 in a host cell.

. A method of treating a disease in a patient comprising administering to the patient a
peptide according to any of claims 1-14, an antibody or antibody fragment according to
claim 15 or 16, or an antibody or equivalent ligand according to claim 17, a nucleic
acid molecule according to claim 18, a vector according to claim 19, or a host cell

according to claim 20.

A peptide according to any of claims 1-14, an antibody or antibody fragment according
to claim 15 or 16, an antibody or equivalent ligand according to claim 17, a nucleic
acid molecule according to claim 18, a vector according to claim 19, or a host cell

according to claim 20, for use in therapy or diagnosis of disease.

A method or use according to claim 22 or claim 23, wherein said disease is
characterised by the presence of autoantibodies with reactivity against a GPI linkage
epitope, and is also reactive against epitopes in anti-TCR V[ antibodies, molecules
with signalling capacity, phospholipids including phosphatidyl inositol, phosphatidyl
serine and cardiolipin (diacyl glycerol), and phospholipid glycans, second messengers

of insulin action, single and double-stranded DNA and elements of the GPI-linkage.

A method or use according to claim 22 or claim 23, wherein said disease is selected
from the group consisting of IDDM, NIDDM, or organ or non-organ specific
autoimmune disease, cardiovascular disease, cancer cachexia and cancer or any other
diseases where anti-phospholipid antibodies and/or hyperinsulinaemia and/or

hyperglucagonaemia and/or insulin resistance and/or glucose intolerance are present.

A method according to claim 25, wherein said other diseases where anti-phospholipid
antibodies and/or hyperinsulinaemia, insulin resistance and glucose intolerance are
present are selected from the group consisting of psoriasis, eczema, vitiligo, acanthosis
nigricans, skin ageing, alopecia areata, alzheimer’s disease, schizophrenia, depression,
parkinson’s disease, migraine, multiple sclerosis, myasthenia gravis, amyotrophic

lateral sclerosis and related diseases, motoneuron and related diseases, thyroid disease,



agattgaggg 300 gtttattacc tgactactgg ggccaaggga ccacggtcac cgtctcctca 350
<210>66 <211>116 <212> PRT <213> Mius nuscul us <220> <221> Cell line 32.75

VI Amino acid sequence <400>66 Val Lysllfeu Gn Gu Set Gy Ala Gu Leu Val
Arg Pro Ay Ala Set 151015 Val Lys Leu Set Cys Lys Ala Set Ay Tyr Thr Phe
Thr Arg Asn Trp 202530 Ile Asn Trp Val Lys Gn Arg Pro Gy Gn Ay Leu Gu
TrpIIeGIy354045AsnIIeTr ProS et Tyr Thr n Tyr Asn rt Lys
Phe Lys 505586hiAg S Swéromeaanﬁmd vap’s Srea%umig;sstﬁ&ve@éfyr@i %elwp?mnaasal Tyr

Tor 359005 AT LTS ETeL Lelohr S ryra ey Ay o o
100105110 Tfﬂntl‘p!hd)spﬁehplﬁetand lupus anticoagulant antibodies, coellac disease, gastritis,
inflammatory bowel disease, arthritis and related diseases, asthma, cystic fibrosis,
5 osteoporosis and osteopenia, lichen planus and leukoplakia, anaemia, paroxysmal
nocturnal haemoglobinuria, sleep apnoea, insomnia, cancer, HIV, infection and

dysfunctions in immunoregulation.

27. A method or use according to claim 22 or claim 23, wherein said disease is a disease
associated with glucose intolerance or a disease associated with loss or deterioration of

10 auto-glycaemic regulation.

28. A pharmaceutical composition comprising a peptide according to any of claims 1-14,
an antibody or antibody fragment according to claim 15 or 16, an antibody or
equivalent ligand according to claim 17, a nucleic acid molecule according to claim 18,
a vector according to claim 19, or a host cell according to claim 20, in conjunction with

15 a pharmaceutically-acceptable carrier.
29. A vaccine composition comprising a peptide according to any of claims 1-14.
30. A vaccine composition according to claim 29, which includes an adjuvant.

31. A method of vaccinating an individual against a disease or disorder, comprising
administering to the individual a peptide according to any of claims 1 to 14, or a

20 vaccine composition according to either of claims 29 or 30 into an individual.

32. A method according to claim 31, wherein antibodies against the peptide are formed in

the individual.

33. A method of diagnosing an individual for the presence of or levels of autoimmune
antibodies, said method comprising contacting a blood, plasma or serum sample or

25 other body fluid with a peptide according to any of claims 1-14 in the presence of a
target for said autoimmune antibodies and assessing the amount of said naturally-

occurring autoantibody that binds specifically to the target.



115 <210>67 <211> 324 <212> DNA <213> Mus nuscul us <220> <221> Cell I|ine
32.75 VI DNA sequence <400>67 gacatccaga tgacacagtc tccaaaattc atgtccacat
cagt aggaga cagggt cagc 60 gtcacctgca agdd8agt ca gaat gt ggat act aat gt ag
cctggtatca acagaaacca 120 gggcaatctc ctaaagcact gatttactcg gcatcctacc

ggt acagt gg agtccctgat 180 18 cgcttcacag gcagtggatc tgggacagat ttcactctca

ccat cagcaa . tgtgc ct
g %4. g n(igetﬁl(?c{ according to claim 33, wherein said target is an anti-TCR V polyclonal or
monoclonal immunoglobulin molecule or any part thereof that identifies at least one

epitope on a T cell receptor V3 chain.
35. The method of claim 33 or 34, wherein said peptide, antibédy and/or target is labelled.

5 36. An array of peptides, at least one of which is a peptide according to any of claims 1-14.



gaagacttgg cagagtattt ctgtcagcaa tataacagct atcctcctac gttcggtgct 300
gggaccaagc tggagctgaa acgg324 <210>68 <211>108 <212> PRT <213> Mius nuscul us

<220> <221> Cell

Thr G n Set Pro Lys Phe Met Ser Thr r Val dy 151015 Asp Arg Val Sex Va
Thr Cys Lys Ala Set G n Asn Val Asp Thr Asn 202530 Val Ala Trp Tyr An Gn
Lys Pro Ay Gn Ser Pro Lys Ala Leu Ile 354045 Tyr Ser Ala Sex Tyr Arg Tyr
Set Gy Val Pro Asp Arg Phe Thr Ay 505560 Set Ay Set Gy Thr Asp Phe Thr
Leu THFQUENEE SEBTINEN Val G n Ser 65707580 A u Asp Lea Ala Qu Tyr Phe Cys
Gn G nOTyr Asn Set T%r_ Prg Pro 859095 Thr Phe Gy Ala Ay Thr Lys Lea GQu
Lea LySAr g 2RO IHEOBIITEE58D11>33 <212> DNA <213> Mus nuscul us <220> <221>
Cell Lineg 3%@W#WTW Rt Vlach0hs 6 AecharRe Prsksgccaggaa
ctggat aaac tgg <210> ‘

<130> P044578WO

<150> GB 0516527.

<151> 2005-08-11

<150> GB 0609920.

<151> 2006-05-18

<150> GB 0609921.

<151> 2006-05-18

<160> 176

<170> SegWin98, version 1.02

<210> 1

<211> 448

<212> DNA

<213> Mus musculus

<220>

<221> DNA encoding heavy chain variable

<400> 1 o

aatggagctg ggttattctc ttcttggtag caacagctac aggtgtccac tecccaggtcece GQJ‘ﬁ

aactgcagca gcctgggget gagctggtga ggectgggge ttcagtgaag ctgtcctgea lgq it

aggcttctgg ctacaccttc accaggaact ggataaactg ggtgaagcag aggcctggac 180

aaggccttga gtggatcgga aatatttatc cttctgatag ttatactaac tacaatcaaa 24Q{ N

agttcaagga caaggccaca gtgactgtag acaaatcctc cagcacagcc tacatgcagce 3QQ‘

tcagcagccc gacatctgag gactctgegg tctattattg tacaagattg aggggtttat 350

tacctgacta ctggggccaa ggcaccattc tcacagtctc ctcagagagt cagtecttee 420

caaatgtctt ccccctegta agettggg ) 448

<210> 2

<211> 131

<212> PRT

<213> Mus musculus

<220> .

<221> Protein heavy chailn variable

<400> 2

Leu Val Ala Thr Ala Thr Gly Val His Ser Gln Val Gln Leu Gln Gln

1 5 10 15

Pro Gly Ala Glu Leu Val Arg Pro Gly Ala Ser Val Lys Leu Ser Cys

20 25 30
Lys Ala Ser Gly Tyr Thr Phe Thr Arg Asn Trp Ile Asn Trp Val Lys
35 40 ' 45
Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly Asn Ile Tyr Pro Ser
50 55 60

line 32.75

VL Am no acid sequence <400>68 Asp Ile G n Met



<211>11 <212> PRT <213> Mus nuscul us <220> <221> Cell line 32.75 Protein
Heavy chain HV1 <400>70 Gay Tyr Thr Phe Thr Arg WMh Trp Ile Asn Trp 1510
<210>71 <211>51 <212> DNA <213> Mus nusculus 19 <220> <221> Cell Iline
32.75 DNA Heavy chain HV2 <400>71 aatatttatc cttctgatag ttatactaac

t acaat caaa agttcaagga c51 <210>72 <214>17 <212> PRT <213> Mis nuscul us
<220> <221> Cell line 32.75 Protein Heavy chain HV2 <400>72 Asn |Ile Tyr Pro

Ser Asfp S&F 1I¥IThINEsrABHr 'ﬁ)éﬁ Asn,G Ehel-z,ss RBs ﬂygsAljaS;maaﬁsp <210>73 <211>24
<212>6¢DNA <213> Mus nwscul us = -

Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met Gln Leu Ser Ser Pro

85 90 95

Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Thr Afg Leu Arg Gly Leu
100 105 110
Leu Pro Asp Tyr Trp Gly Gln Gly Thr Ile Leu Thr Val Ser Ser Glu
115 120 125
Ser Gln Ser
130
<210> 3
<211> 440
<212> DNA
<213> Mus' musculus
<220>
<221> DNA encoding light chain variable
<400> 3
gggaattcat ggagtcacag acccaggtct ttgtatacat gttgetgtgg ttgtctggtg 60
ttgatggaga cattgtgatg acccagtctc aaaaattcat gtccacatca gtaggagaca 120
gggtcagcgt cacctgcaag gccagtcaga atgtggatac taatgtagec tggtatcaac 180
agaaaccagg gcaatctcct aaagcactga tttactcgge atcctaccgg tacagtggag 240
tcectgateg cttcacagge agtggatctg ggacagattt cactctcacc atcagcaatg 300
tgcagtctga agacttggca gagtatttct gtcagcaata taacagctat cectctcacgt 360
tecggtgctgg gaccaagcectg gagetgaaac gggetgatge tgcaccaact gtatccatct 420
tcccaccatce cagtaagett 440
<210> 4
<211> 127
<212> PRT
<213> Mus musculus
<220> :
<221> Protein light chain variable
<400> 4
Val Tyr Met Leu Leu Trp Leu Ser Gly Val Asp Gly Asp Ile Val Met
1 5 10 15
Thr Gln Ser Gln Lys Phe Met Ser Thr Ser Val Gly Asp Arg Val Ser
20 25 30
Val Thr Cys Lys Ala Ser Gln Asn Val Asp Thr Asn Val Ala Trp Tyr
35 40 45
Gln Gln Lys Pro Gly Gln Ser Pro Lys Ala Leu Ile Tyr Ser Ala Ser
50 55 60

Tyr Arg Tyr Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly
65 70 75 80
Thr Asp Phe Thr Leu Thr Ile Ser Asn Val Gln Ser Glu Asp Leu Ala

85 90 95
Glu Tyr Phe Cys Gln Gln Tyr Asn Ser Tyr Pro Leu Thr Phe Gly Ala



<220> <221> Cell line 32.75 DNA Heavy Chain HV3 <400>73 ' ttgaggggtt
tattacctga ctac24 <210> /74 <211>8 <212> PRT <213> Mus nuscul us <220> <221>
Cell line 32.75 Protein Heavy Chain HV3 <400>74 Len Arg Ay Leu Len Pro Asp
Tyr 15 <210>75 <211>33 <212> DNA <213> Mus nuscul us <220> <221> Cell I|ine
32.75 DNA Light Chain HV1 <400>75 aadgccagtc agaatgtgga tactaatgta gcc33
<210>76 <211>11 <212> PRT <213> Mus nusculus 20 <220> <221>Cell line 32.75
Protein Light Chain HV1 <400>76 Lys Ala Ser G n_Asn Val Asp Thr Asn Val Al a
1510 100 105 110

Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp Ala Ala Pro Thr Val

115 120 125
<210> 5
<211> 33
<212> DNA

<213> Mus musculus

<220>

<221> DNA Heavy chain HV1

<400> 5

ggctacacct tcaccaggaa ctggataaac tgg 33
<210> 6

<211> 11

<212> PRT

<213> Mus musculus

<220>
<221> Protein Heavy chain HV1

<400> 6

Gly Tyr Thr Phe Thr Arg Asn Trp Ile Asn Trp
1 5 10
<210> 7

<211> 51

<212> DNA

<213> Mus musculus

<220> -

<221> DNA Heavy chain HV2

<400> 7

aatatttatc cttctgatag ttatactaac tacaatcaaa agttcaagga c 51
<210> 8

<211> 17

<212> PRT

<213> Mus musculus

<220>

<221> Protein Heavy chain HV2

<400> 8

Asn Ile Tyr Pro Ser Asp Ser Tyr Thr Asn Tyr Asn Gln Lys Phe Lys
1 5 10 15

Asp

<210> ]

<211> 24

<212> DNA

<213> Mus musculus

<220>
<221> DNA Heavy Chain HV3



<210>77 <211>21 <212> DNA <213> Mus nuscul us <220> <221> Cell line 32.75
DNA Li ght chain HV2 <400>77 tcggcatcct accggtacag t21 <210>78 <211>7 <212>

PRT <213> Mus nuscul us <220> <221> Cell line 32.75 Protein Light chain HV2
<400>78 Ser Ala Ser Tyr Arg Tyr Ser 2,5 <210>79 <211>27 <212> DNA <213> Mis
muscul us <220> <221> Cel| [ine 32.75 DNA Li ght chain HV3 <400>79 cagcaatata
acagctatcc tcctacg27 <210>80 <211> 9 <212> PRT <213> Mus nuscul us <220>
<221> Cell line 32.75 Protein Light chain HV3 <400>80

<400> 9 .

ttgaggggtt tattacctga ctac ) 24

<210> 10

<211> 8

<212>  PRT

<213> Mus musculus

<220>
<221>  Protein Heavy Chain HV3

<400> 10

Leu Arg Gly Leu Leu Pro Asp Tyr
1 5

<210> 11

<211> 33

<212> DNA

<213> Mus musculus

<220>
<221> DNA Light Chain HV1

<400> 11

aaggccagtc agaatgtgga tactaatgta gcc 33
<210> 12

<211> 11

<212> PRT

<213> Mus musculus

<220>

<221> Protein Light Chain HV1

<400> 12

Lys Ala Ser Gln Asn Val Asp Thr Asn Val Ala
1 5 10
<210> 13

<211> 21

<212> DNA

<213> Mus musculus

<220>

<221> DNA Light chain HV2

<400> 13

tcggecatect accggtacag t 21
<210> 14

<211> 7

<212>  PERT

<213> Mus musculus

<220>
<221> Protein Light chain HV2

<400> 14
Ser Ala Ser Tyr Arg Tyr Ser
1 5



Gn Gn Tyr Asn Ser Tyr Pro Pro Thr
Mus nuscul us <220> <221> Cel

15 <210> 81 <211> 356 <212> DNA <213>

line 32.2 VH 1 DNA sequence 21 <400>81

gcaggagt ca ggacct gagc t gaagaagcc t ggagagaca gt 6aagatct 60 aggt gaagct
cctgcaaggc ttctgggtat accttcacaa actapggaat gaactgggtg

<210> 15
<211> 27
<212> DNA
<213> Mus musculus
<220>
<221> DNA Light chain HV3
<400> 15
cagcaatata acagctatcc tctcacg
<210> 16
<211> 9
<212> PRT
<213> Mus musculus
<220>
<221> Protein Light chain HV3
<400> 16 .
Gln Gln Tyr Asn Ser Tyr Pro Leu Thr
1 5
<210> 17
<211> 359
<212> DNA
<213> Mus musculus
<220>
<221> Cell line 13.42a VH-1 DNA Sequence
<400> 17
aggtcaagct gcaggagtca ggacctgagc tggtgaagcce tggggcettca gtgaaggtat
cctgcaagge ttctggttat gcattcacta gctacaacat gttctgggtg aagcagagcece
atggaaagag ccttgagtgg attggatata ttgatcctta caatggtgat actagataca
gccagaagtt caagggcaag gccacattga ctgttgacaa gtcctccage acagectaca
tgcatctcaa cagcctgaca tctgaagact ctgecagtcta ttactgtgca agaaagggga
tgacgacggg ctatgctatg gactactggg gccaagggac cacggtcacc gtctcctca
<210> 18
<211> 119
<212> PRT
<213>  Mus musculus
<220>
<221> Cell line 13.42a VH-1 Amino Acid Sequence
<400> 18
Val Lys Leu Gln Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser
1 5 10 15
Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Ser Tyr Asn
20 25 30
Met Phe Trp Val Lys Gln Ser His Gly Lys Ser Leu Glu Trp Ile Gly
35 40 45
Tyr Ile Asp Pro Tyr Asn Gly Asp Thr Arg Tyr. Ser Gln Lys Phe Lys
50 55 60

27

60
120
180.
240
300
359



aagcaggctc
ccaacat atg
actgcctatt

120 caggaaaggg tttaaagtgg atgggctgga taaacaccta cactggagag
180 ctgatgactt caagggaggg tttgccttct ctttggaaac ctctgccagce
240 tgcagatcaa caacctcaaa aatgaggaca cggctacata tttctgtgca

agggaagggt 300 tgtatggtaa ctactttgacGtactggggcc aagggaccac ggtcaccgtc
tcctca 356 <210>82
Gly Lys Ala-Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met
65 o 70 75 80
His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala
' 85 90 95
Arg Lys Gly Met Thr Thr Gly Tyr Ala Met Asp Tyr Trp Gly Gln Gly
100 105 110
Thr Thr Val Thr Val Ser Ser
115
<210> 19
<211> 321
<212> DNA
<213> Mus musculus
<220>
<221> Cell line 13.42a VL DNA sequence
<400> 19
gacatccaga tgactcagtc tccatcctee ctgtctgect ctectgggaga cagagtcacce 60
atcagttgta gggcaagtca ggacattagt aattatttaa actggtatca gcagaaacca 120
gatggaactg ttaaactcct gctctactac acatcaagat tacactcagg agtcccatca 180
aggttcagtg gcagtgggtc tggaacagat tattctctca ccattagcaa cctggaacaa 240
gaagatgttg ccacttactt ttgccaacag ggtaatacgt ttccgacgtt cggtggagge 300
accaagctgg aaatcaaacg g 321
<210> 20
<211> 107
<212> PRT
<213> Mus musculus
<220>
<221> Cell line 13.42a VL Amino acid sequence
<400> 20
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15
Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30
Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Leu
35 40 45
Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln
65 70 75 80
Glu Asp Val Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Phe Pro Thr
85 90 95
Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105
<210> 21
<211> 33
<212> DNA



<211>118 <212> PRT <213> Mus nuscul us <220> <221> Cell line 32.2 VH1 Am no
aci d sequence <400>82 Val Lys Leu Gn GQu Ser Ay Pro Qu Leu Lys Lys Pro
Gy @u Thr 151015 Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr Asn
Tyr Ay 20.2530 Met Asn Trp Val Lys @n Ala Pro Ay Lys @y Leu Lys Trp Mt
Gy 354045 Trp Ile Asn Thr Tyr Thr Gy GQu Pro Thr Tyr Ala Asp Asp Phe Lys
505560 Gy Arg Phe Ala Phe Ser Leu G n Thr Ser Ala Ser Thr Ala Tyr Leu
65707880> G Mud nesAgns| i en Leu Lys Asn G n Asp Thr Ala Thr Tyr Phe Cys Al a
859095 Aug GQu dy Leu. Tyr Gy Asn Tyr Phe Asp Tyr Trp Ay Gn dy Thr

1001 §0 Thr_ Vval Thr %Ier Ser 115 <210>83 <211>324 <212> DNA <213> Muis
musculassd” <25 4339 1° o i AE VY25 BVBNA sequence <400>83 gacat ccaga

t gaccgggt c tzgcaaaat tc atgtccacat

ggttatgecat tcactagcta caacatgttc tgg 33
<210> 22

<211> 11

<212>  PRT

<213> Mus musculus

<220>
<221> Cell line 13.42a Protein Heavy chain HV1

<400> 22

Gly Tyr Ala Phe Thr Ser Tyr Asn Met Phe Trp
1 5 10
<210> 23

<211> 51

<212> DNA

<213> Mus musculus

<220>
<221> Cell line 13.42a DNA Heavy chain HV2

<400> 23

tatattgatc cttacaatgg tgatactaga tacagccaga agttcaaggg c 51
<210> 24

<211> 17

<212> PRT

<213> Mus musculus

<220>
<221> Cell line 13.42a Protein Heavy chain HV2

<400> 24

Tyr Ile Asp Pro Tyr Asn Gly Asp Thr Arg Tyr Ser Gln Lys Phe Lys
1 . 5 10 15

Gly

<210> 25

<211> 24

<212> DNA

<213> Mus musculus

<220>
<221> Cell line 13.42a DNA Heavy chain HV3

<400> 25

aaggggatga cgacgggcta tgct 24
<210> 26

<211> 8

<212> PRT

<213> Mus musculus



cagt aggaga cagggt cagc 60 gtcacctgca aggccagtca gaatgtgggt actaatgtag
cct ggt at ca acagaaacca 120 gggcaatctc ctaaagcact gatttactcg gcatcctacc
ggt acagt gg agtccctgat 180 cgcttcacag gcagtggatc tgggacagat ttcactctca
ccatcagcaa tgtgcagtct 240 gaagacttgg gagagtattt ctgtcagcaa tataacagct
atcctctcac gttcggtgct 300 gggaccaagc

<3220>
<221> Cell line 13.42a Protein Heavy Chain HV3

<400> 26

Lys Gly Met Thr Thr Gly Tyr Ala
1 5

<210> 27

<211> 33

<212> DNA

<213> Mus musculus

<220>

<221> Cell line 13.42a DNA Light Chain HV1

<400> 27

agggcaagtc aggacattag taattattta aac 33
<210> ~ 28

<211> 11

<212> PRT

<213> Mus musculus

<220>

<221> Cell line 13.42a Protein Light Chain HV1
<400> 28

Arg Ala Ser Gln Asp Ile Ser Asn Tyr Leu Asn

1 5 10

<210> 2%

<211> 21

<212> DNA
<213> Mus musculus

<220>
<221>. Cell line 13.42a DNA Light chain HV2

<400> 29
. tacacatcaa gattacactc a 21
<210> 30
<211> 7
<212>  PRT
<213> Mus musculus
<220>
<221> Cell line 13.42a Protein Light chain HV2
<400> 30
Tyr Thr Ser Arg Leu His Ser
1 5
<210> 31
<211> 27
<212> DNA

<213> Mus musculus

<220>
<221> Cell line 13.42a DNA Light chain HV3



t ggaaat aaa acgg 324 <210>84 <211>108 <212> PRT <213> Mus nusculus 22
<220> <221> Cell line 32.2 VL Amino acid sequence <400>84 Asp Ile G n Mt
Thr Gn Ser Pro Lys the Met Ser Thr Ser Val dy 151015 Asp Arg Val Ser Val
Thr Cys Lys Ala Ser Gn Asn Val Ay §ghr Asn 202530 Val Ala Trp Tyr G n Gn
Lys Pro Gy Gn Ser Pro Lys Ala Leu Ile 354045 Tyr Ser Ala Ser Tyr Arg Tyr
Ser Ay Val Pro Asp Arg Phe Thr Ay 505560 Ser Ay Ser Ay Thr Asp Phe Thr
Leu Thr Ile Ser Asn Val @ n Ser 65707580 G u Asp Lou Ala Qu Tyr the Cys
G n G#POTyr3Asn Ser Tyr Pro Leu 859095 Thr the Ay Ala Ay Thr Lys Lou Qu
Ile Eﬁ%cﬁggtaleei%t‘iaﬂei@%‘c%zlb 33 <212> DNA

<210> 32

<211> 9

<212> PRT

<213> Mus musculus

<220>
<221> Cell line 13.42a Protein Light chain HV3

<400> 32

Gln Gln Gly Asn Thr Phe Pro Thr Phe
1 5

<210> 33

<211> 356

<212> DNA
<213> Mus musculus

<220>
<221> Cell line 32.15 VH DNA sequence

<400> 33

aggtgcaact gcaggagtct ggacctgagc tgaagaagcc tggagagaca gtcaagatct 60
cctgcaagge ttctgggtat accttcacaa actatggaat gaactgggtg aagcaggctc 120
caggaaaggg tttaaagtgg atgggctgga taaacaccta cactggagag ccaacatatg 180
ctgatgactt caagggacgg tttgccttct ctttggaaac ctctgccage actgectatt 240
tgcagatcaa caacctcaaa aatgaggaca cggctacata tttctgtgca agggaagggt 300

tgtatggtaa ctactttgac tactggggcc aagggaccac ggtcaccgtc tcctca 356
<210> 34

<211> 118

<212> PRT

<213> Mus musculus

<220>
<221> Cell line 32.15 VH Amino acid sequence

<400> 34
Val Gln Leu Gln Glu Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu Thr
1 5 10 15

Val Lys Ile Ser Cys Lys Ala>Ser Gly Tyr Thr Phe Thr Asn Tyr Gly
20 25 30

Met Asn Trp Val Lys Gln Ala Pro Gly Lys Gly Leu Lys Trp Met Gly
35 40 45

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys
50 55 60

‘Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Tyr Leu
65 70 75 80

Gln Ile Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys Ala
85 90 95

Arg Glu Gly Leu Tyr Gly Asn Tyr Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110



<213> Mus nuscul us <220> <221> Cell line 32.2 DNA Heavy chain Hv1 <400>85
gggt at acct tcacaaacta tggaatgaac tgg33 <210>86 <211>11 <212> PRT <213> Mis
musoul us <220> <221> Cell line 32.2 Protein Heavy chain HV1 <400>86 Ay Tyr
Thr Phe Thr Asn Tyr Ay Met Asn Trp 1510 <210>87 <211>51 <212> DNA <213>
Mus nuscul us <220> <221> Cell line 32."2 DNA Heavy chain HvV2 <400>87

t ggat aaaca cctacactgg agagccaaca tatgctgatg acttcaaggg a5l <211>17 <212>
PRT <213> Mus nuscul us <220> <221> Cell line 32.2 Protein Heavy chain 11V2
<400>88r Tap dHrevAsBedlBer Tyr Thr Ay Qu Pro Thr Tyr Ala Asp Asp Phe Lys
151015 dy 115 :

<210> 35
<211> 324
<212> DNA
<213> Mus musculus
<220>
<221> Cell line 32.15 VL DNA sequence
<400> 35
gacatccaga tgacacagtc tccaaaattc atgtccacat cagtaggaga cagggtcagce 60
gtcacctgca aggccagtca gaatgtgggt actaatgtag cctggtatca acagaaacca 120
gggcaatctc ctaaagcact gatttactcg gcatcctacc ggtacagtgg agtccctgat 180
cgcttcacag gcagtggatc tgggacagat ttcactctca ccatcagcaa tgtgcagtct 240
gaagacttgg cagagtattt ctgtcagcaa tataacagct atcctctcac gttcggtgcet 300
gggaccaagc tggagctgaa acgg 324
<210> 36
<211> 108
<212> PRT
<213> Mus musculus
<220>
<221> Cell line 32.15 VL Amino acid sequence
<400> 36
Asp Ile Gln Met Thr Gln Ser Pro Lys Phe Met Ser Thr Ser Val Gly
1 5 10 i5
Asp Arg Val Ser Val Thr Cys Lys Ala Ser Gln Asn Val Gly Thr Asn
: 20 25 30
Val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Ala Leu Ile
35 40 45
Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Asp Arg Phe Thr Gly
50 55 - 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn Val Gln Ser
65 70 75 80
Glu Asp Leu Ala Glu Tyr Phe Cys Gln Gln Tyr Asn Ser Tyr Pro Leu
85 90 95
Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg
100 105
<210> 37
<211> 33
<212> DNA

<213> Mus musculus

<220>
<221> Cell line 32.15 DNA Heavy chain HV1
<400> 37

gggtatacct tcacaaacta tggaatgaac tgg 33



<210>89 <211>24 <212> DNA <213> Mus nuscul us <220> <221> Cell line 32.2 DNA
Heavy Chain HV3 <400>89 gaagggttgt atggtaacta cttt24 <210>90 <211>8 <212>

PAT <213> Mus nuscul us <220> <221> Cell line 32.2 Protein Heavy Chain HV3
<400>90 Au Ay Leu Tyr Ay Asn Tyr qghe 15 <210>91 <211>33 <212> DNA <213>
Mus nuscul us <220> <221> Cell line 32.2 DNA Light Chain HV1 <400>91
aaggccagtc agaatgtggg tactaatgta gcc33 <210>92 <211>11 <212> PRT <213> Mis
nmuscubs <Z30> <221> Cell line 32.2 Protein Light Chain HV1 <400>92

<211> 11

<212>  PRT

<213> Mus musculus

<220>
<221> Cell line 32.15 Protein Heavy chain HV1

<400> 38

Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp
1 5 10
<210> 39

<211> 51

<212> DNA

<213> Mus musculus

<220> ‘ )
<221> Cell line 32.15 DNA Heavy chain HV2

<400> 39

tggataaaca cctacactgg agagccaaca tatgctgatg acttcaaggg a 51
<210> 40

<211> 17

<212> PRT

<213> Mus musculus

<220>
<221> Cell line 32.15 Protein Heavy chain HV2

<400> 40

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys
1 5 10 15

Gly

<210> 41

<211> 24

<212> DNA

<213> Mus musculus

<220>
<221> Cell line 32.15 DNA Heavy Chain HV3

<400> 41

gaagggttgt atggtaacta cttt 24
<210> 42

<211> 8

<212> PRT

<213> Mus musculus

<220>
<221> Cell l1line 32.15 Protein Heavy Chain HV3

<400> 42
Glu Gly Leu Tyr Gly Asn Tyr Phe
1 5



Lys Ala Ser G n Asn Val Gy Thr Asn Val Ala 1510 24 <211>21 <212> DNA

<213> Mus nuscul us <220> <221> Cell line 32.2 DNA Light chain HvV2 <400>93
tcggcat cct accggtacag t21 <210>94 <211>7 <212>PRT <213> Mius mnuscul us <220>
<221>Cell line 32.2 Protein Light chain 11V2 <400>94 Ser Ala Ser Tyr Arg

Tyr Ser 15 <210>95 <211>27 <212> DNA ®¥13> Mus nuscul us <220> <221> Cel |
line 32.2 DNA Light chain HV3 <400>95 cagcaatata acagctatcc tctcacg27
<210>96,521179 <212> PRT <213> Mus nuscul us

<211> 33

<212> DNA

<213> Mus musculus

<220>

<221> Cell line 32.15 DNA Light Chain HV1

<400> 43

aaggccagtc agaatgtggg tactaatgta gee 33
<210> 44

<211> 11

<212> PRT

<213> Mus musculus

<220>

<221> Cell line 32.15 Protein Light Chain HV1
<400> 44 '

Lys Ala Ser Gln Asn Val Gly Thr Asn Val Ala

1 5 10

<210> 45 .

<211> 21

<212> DNA

<213> Mus musculus

<220>

<221> Cell line 32.15 DNA Light chain HV2

<400> 45

tcggcatcet accggtacag t 21
<210> 46

<211> 7

<212> PRT

<213> Mus musculus

<220>
' <221>  Cell line 32.15 Protein Light chain HV2
<400> 46
Ser Ala Ser Tyr Arg Tyr Serx
1 5
<210> 47
<211> 27
<212> DNA

<213> Mus musculus

<220>

<221> Cell line 32.15 DNA Light chain HV3

<400> 47

cagcaatata acagctatcc tctcacg 27
<210> 48

<211> £}

<212> PRT

<213> Mus musculus



<220> <221> Cell line 32.2 Protein Light chain HV3 <400>96 G n G n Tyr Asn
Ser Tyr Pro Leu Thr 15 <210>97 <211>11 <212> PRT <213> Mus nuscul us <220>
<221> A39276 CDR-Hl <400>97 Ay Tyr Thr Phe Thr Asn Phe Trp Ile Gy Trp
1510 <210>98 <211>11 <212>PRT <213> nmo sapiens , 25 <220> <221>
AAL59371.1 CDR-Hl <400>98 dy Tyr Thr Phe Thr Tyr Asn Ala Ile G n Trp 1510
<210>99 <211>11 <212>PRT <213> Mus nuscul us <220> <221> AAB32203.1 CDR-H1
<400>99 Ay Tyr Thr Phe Thr Ser Tyr Trp Met Gn Trp

<220>
<221> Cell line 32.15 Protein Light chain HV3
<400>. 48
Gln Gln Tyr Asn Ser Tyr Pro Leu Thr
1 5
<210> 49
<211> '350
<212> DNA
<213> Mus musculus
<220>
<221> Cell line 32.17 VH DNA sequence
<400> 49
aggtcaaact gcaggagtca ggggctgagc tggtgaggece tggggcttca gtgaagetgt 60
cctgcaagge ttectggetac accttcacca ggaactggat aaactgggtg aagcagaggce 120
ctggacaagg ccttgagtgg atcggaaata tttatccttc tgatagttat actaactaca 180
atcaaaégtt caaggacaag gccacagtga ctgtagacaa atcctccage acagcctaca 240
tgcagctdab cagcccgaca tctgaggact ctgeggtcta ttattgtaca agattgaggg 300
gtttattacc tgactactgg ggccaaggga ccacggtcac cgtctcctea ' 350
<210> 50
<211> 116
<212> PRT
<213> Mus musculus
<220>
<221> Cell line 32.17 VH Amino acid sequence
<400> 50
Val Lys Leu Gln Glu Ser Gly Ala Glu Leu Val Arg Pro Gly Ala Ser
1 5 10 15
Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Asn Trp
20 25 30
Ile Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Gly
35 40 45

Asn Ile Tyr Pro Ser Asp Ser Tyr Thr Asn Tyr Asn Gln Lys Phe Lys

50 55 60
Asp Lys Ala Thr Val Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met
65 70 75 80
Gln Leu Ser Ser Pro Thr Ser Glu Asp Ser Ala Val Tyr‘Tyr Cys Thr

85 90 95
Arg Leu Arg Gly Leu Leu Pro Asp Tyr Trp Gly Gln Gly Thr Thr Val
100 105 110
Thr Val Ser Ser
115

<210> 51
<211> 327
<212> DNA
<213> Mus musculus



1510 <210>100 <211>11 <212>PRT <213> Mius nuscul us <220> <221> AAT76246. 1
CDR-H1 <400>100 Ay Tyr Thr Phe Thr Thr Tyr Trp Met H's Trp 1510 <210>101
<211>11 <212> PRT <213> Mus nuscul us <220> <221> AAR90999.1 CDR-Hl <400>101
Ay Tyr Thr Phe Thr Asp Tyr Tyr Met n Trp 1510 <210>102 <211>11 <212> PRT
<213> Mus nuscul us <220> <221> AAB46762.1 CDR-Hl <400>102 Ay Tyr Thr Phe

Thr Au Tyr Tyr Val Asn Trp 1510 <210>103 <211>11 <212> PRT <213> Honp
sapi ens
<220>
<221> Cell line 32.17 VL DNA sequence
<400> 51
gacattgtge taacccaatc tccagtatcc ataactgecat ctcgagggga gaaggtcacc 60
atcacctgcc gtgccagctc aagtataagt tccaattact tacactgtta ccagcagaag 120
ccaggatcct cccctaaact tttgatttat aggacatcca tcctggcatc tggagtccta 180
gacagcttca gtggcagtgg gtctgagagc tcttacactc tgacaatcag ctgcatgcag 240
gacgaagttg ctgccactta ctattgtcag caggggagta gtagccccet cacgtteggt 300
gctgggacca agctggagct gaaacgg 327
<210> 52
<211> 109
<212> PRT
<213> Mus musculus
<220> :
<221> Cell line 32.17 VL Amino acid sequence
<400> 52
Asp Ile Val Leu Thr Gln Ser Pro Val Ser Ile Thr Ala Ser Arg Gly
1 5 10 15
Glu Lys Val Thr Ile Thr Cys Arg Ala Ser Ser Ser Ile Ser Ser Asn
20 25 30
Tyr Leu His Cys Tyr Gln Gln Lys Pro Gly Ser Ser Pro Lys Leu Leu
35 40 45

Ile Tyr Arg Thr Ser Ile Leu Ala Ser Gly Val Leu Asp Ser Phe Ser

50 55 60
Gly Ser Gly Ser Glu Ser Ser Tyr Thr Leu Thr Ile Ser Cys Met Gln
65 70 75 80
Asp Glu Val Ala Ala Thr Tyr Tyr Cys Gln Gln Gly Ser Ser Ser Pro

85 90 95
Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg
100 105

<210> .53
<211> 30
<212> DNA
<213> Mus musculus
<220>
<221> Cell line 32.17 DNA Heavy chain HV1
<400> 53
ggctacacct tcaccaggaa ctggataaac 30
<210> 54
<211> 11
<212> PRT
<213> Mus musculus
<220> .
<221> Cell line 32.17 Protein Heavy chain HV1



26 <220> <221> AAG33839.1 CDR-Hl <400>103 Ay Tyr Thr Phe Thr Asp Tyr Tyr
Ile His Trp 1510 <210>104 <211>11 <212> PRT <213> Mus nuscul us <220> <221>
AAT76245.1 CDR-Hl <400>104 Gy Tyr Thr Phe Thr Set Tyr Trp Met His Trp 1510
<210>105 <211>11 <212> PRT <213> Homgp sapi ens <220> <221>0AA84376. 1 CDR- Hl
<400>105 Ay Tyr Thr Phe Thr Ay Tyr Tyr Ile Hs Trp 1510 <210>106 <211>11,
<212> PRT <213> Mus nuscul us <220> <221>A21/2B46761. 1 CDR-H1 <400>106

<400> 54

Gly Tyr Thr Phe Thr Arg Asn Trp Ile Asn Trp
1 5 10
<210> 55

<211> 51

<212> DNA

<213> Mus musculus

<220>
<221> Cell line 32.17 DNA Heavy chain HV2

<400> 55

aatatttatc cttctgatag ttatactaac tacaatcaaa agttcaagga c¢ 51
<210> 56

<211> 17

<212> PRT

<213> Mus musculus

<220>
<221> Cell line 32.17 Protein Heavy chain HV2
<400> 56
Asn Ile Tyr Pro Ser Asp Ser Tyr Thr Asn Tyr Asn Gln Lys Phe Lys
1 5 10 15
. Asp
<210> 57
<211> 24
<212> DNA

<213> Mus musculus

<220>

<221> Cell 1line 32.17 DNA Heavy Chain HV3

<400> 57

ttgaggggtt tattacctga ctac 24
<210> 58

<211> 8

<212>  PRT

<213> Mus musculus

<220>

<221> Cell line 32.17 Protein Heavy Chain HV3
<400> 58

Leu Arg Gly Leu Leu Pro Asp Tyr

1 5

<210> 59

<211> 42

<212> DNA

<213> Mus musculus

<220>
<221> Cell line 32.17 DNA Light Chain HV1



Ay Tyr Thr Phe Thr Set Tyr Trp Met His Trp 1510 <210>107 <211>11 <212> PRT
<213> Mus nuscul us <220> <221> AAB58061.1 CDR-Hl <400>107 Ay Tyr Thr Phe
Thr Asp Tyr Asn Met His Trp 1510 <210>108 <211>11 <212> PRT <213> Mis
muscul us 27 <221>F30502 CDR-Hl1 <400>108 Ay Tyr Set Phe Thr Ay Tyr Asn
Met Asn Trp 1510 <210>109 <211>11 <212>PRT <213> Mug nuscul us <220> <221>
AAR91003.1 CDR-Hl1 <400>109 Ay Tyr Ala Phe Set Set Tyr Trp Met Asn Trp-.1510
<210>d44h0><2%3>11

atcacctgcc gtgccagetc aagtataagt tccaattact ta 42
<210> 60

<211> 11

<212> PRT

<213> Mus musculus

<220>
<221> Cell line 32.17 Protein Light Chain HV1

<400> 60

Arg Ala Ser Ser Ser Ile Ser Ser Asn Tyr Leu
1 5 10
<210> 61

<211> 21

<212> DNA

<213> Mus musculus

<220>

<221> Cell line 32.17 DNA Light chain HV2

<400> 61

aggacatcca tcctggcatc t 21
<210> 62

<211> 7

<212> PRT

<213> Mus musculus

<220>
<221> Cell line 32.17 Protein Light chain HV2
<400> 62
. Arg Thr Ser Ile Leu Ala Ser
1 5
© <210> 63
<211> 27

<212> DNA
<213> Mus musculus

<220>
<221> Cell line 32.17 DNA Light chain HV3

<400> 63

cagcagggga gtagtagcce cctcacg 27
<210> 64

<211> 9

<212> PRT

<213> Mus musculus

<220>
<221> Cell 1line 32.17 Protein Light chain HV3

<400> 64
Gln Gln Gly Ser Ser Ser Pro Leu Th
1 5 -



<212> PRT <213> Mus nuscul us <220> <221> AAT76236.1 CDR-Hl <400>110 Gy Tyr
Thr Phe Thr Set Tyr Val Met H's Trp 1510 <210>111 <211>17 <212> PRT <213>
WAs muscul us <220> <221> AAB32203.1 CDR-H2 <400>111 Ju Ile Asp Pro Set Asp
Set Tyr Thr Asn Tyr Asn G n Lys Phe Lys 151015 Ay <210>112 <211>17 <212>
PRT <213> Mus nuscul us <220> <221> AAT68292.1 CDR-H2 <400>112 Ala |Ile Asp
Thr Ser Asp Ser Tyr Thr Tyr Tyr Asn G n Lys Phe Lys 151015 Ay 28 <211>17
<212><2ng <62513> Mus nuscul us

<211> 350
<212> DNA
<213> Mus musculus
<220>
<221> Cell line 32.75 VH DNA sequence
<400> 65
aggtcaaact gcaggagtca ggggctgagce tggtgaggee tggggcttca gtgaagetgt 60
cctgcaagge ttctggctac accttcacca ggaactggat aaactgggtg aagcagaggce 120
ctggacaagg ccttgagtgg atcggaaata tttatccttc tgatagttat actaactaca 180
atcaaaagtt caaggacaag gccacagtga ctgtagacaa atcctccagc acagcctaca 240
tgcagctcag cagcccgaca tctgaggact ctgeggtcta ttattgtaca agattgaggg 300
gtttattacc tgactactgg ggccaaggga ccacggtcac cgtctcectcea 350
<210> 66
<211> 116
<212> PRT
<213> Mus musculus
<220>
<221> Cell line 32.75 VH Amino acid sequence
<400> 66
Val Lys Leu Gln Glu Ser Gly Ala Glu Leu Val Arg Pro Gly Ala Ser
1 5 10 15
Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Asn Trp
20 25 30

Ile Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile Giy

35 40 45
Asn Ile Tyr Pro Ser Asp Ser Tyr Thr Asn Tyr Asn Gln Lys Phe Lys

50 55 60
Asp Lys Ala Thr Val Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met
65 70 15 80
Gln Leu Ser Ser Pro Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Thr
85 90 95
Arg Leu Arg Gly Leu Leu Pro Asp Tyr Trp Gly Gln Gly Thr Thr Val
100 105 110

Thr Val Ser Ser

115
<210> 67
<211> 324
<212> DNA
<213> Mus musculus
<220>
<221> Cell line 32.75 VL DNA sequence
<400> 67
gacatccaga tgacacagtc tccaaaattc atgtccacat cagtaggaga cagggtcage 60
gtcacctgeca aggccagtca gaatgtggat actaatgtag cctggtatca acagaaacca 120
gggcaatctc ctaaagecact gatttactcyg gcatcctacc ggtacagtgg agtccctgat 180



<220> <221> A39276 CDR-82 <400>113 Asn Ile Tyr Pro Sly Sly Asp Tyr Thr Asn
Tyr Ile Au Lys Phe Lys 151015 Sly <210>114 <211>17 <212> PRT <213> Mis
muscul us <220> <221> AAB58061 CDR-112 <400>114 Tyr Ile Tyr Pro Tyr Thr Sly
Sly Thr Sly Tyr Asn G n Lys Phe Lys 151015 Asn <210>115 <211>17 <212>PRT
<213> Mus nuscul us <220> <221> 1921302A COR-H2 <400>115 Asn Ile Asn Pro Tyr
Tyr Sly Ser Thr Ser Tyr Asn G n Lys Phe Lys 151015 Gy <210>116- <211>17
<212> BBk 53 Fed Jtly§a iS4k by at 2803 . 6321 " AARULAD 4ol g IR H2 240:

gaagacttgg cagagtattt ctgtcagcaa tataacaget atcctectac gtteggtget 300 .

gggaccaagc tggagctgaa acgg 324
<210> 68

<211> 108

<212> PRT

<213> Mus musculus

<220>
<221> Cell line 32.75 VL Amino acid seguence
<400> 68
Asp Ile Gln Met Thr Gln Ser Pro Lys Phe Met Ser Thr Ser Val Gly
1 5 10 , 15
Asp Arg Val Ser Val Thr Cys Lys Ala Ser Gln Asn Val Asp Thr Asn
20 25 30
Val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Ala Leu Ile
35 40 45
Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Asp Arg Phe Thr Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn Val Gln Ser
65 70 75 80
Glu Asp Leu Ala Glu Tyr Phe Cys Gln Gln Tyr Asn Ser Tyr Pro Pro
85 : 90 95
Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg
100 105
<210> 69
<211> 33
<212> DNA

<213> - Mus musculus

<220>

<221> Cell line 32.75 DNA Heavy chain HV1

<400> 69

ggctacacct tcaccaggaa ctggataaac tgg 33
<210> 70

<211i> 11

<212> PRT

<213> Mus musculus

<220>
<221> Cell line 32.75 Protein Heavy chain HV1

<400> 70

Gly Tyr Thr Phe Thr Arg Asn Trp Ile Asn Trp
1 5 10
<210> 71

<211> 51

<212> DNA

<213> Mus musculus



<400>116 Trp Ile Asp Pro Ala Asn Sly Asp Thr Au Tyr Ala Ser Lys Phe G n
151015 Sly 29 <212>PRT.. <213> Mius nuscul us <220> <221>F30502 CDR- H2
<400>117 Lys Ile Asn Pro Tyr Tyr Gy Ser Thr Ser Tyr Asn G n Lys The Lys
151015 Ay <210>118 <211>17 <212> PRI9 <213> Mus nuscul us <220>. <221>
AAT76236.1 CDR-H2 <400>118 Tyr Ile Asn Pro Tyr Asn Asp Ay Thr Lys Tyr Asn
G u Lys The Lys 151015 Ay <210>119 <211>17 <212> PRT <213> Mus nuscul us
<220> <g21> AAB46758 CDR-H2 <400>119 Trp Ile Asp Pro flu Asn Ay Asp Thr

Gu )Zg AI aCeFJ).rlOlJ].‘rye 3?@% I%A Heavy chain HV2

<400> 71

aatatttatec cttctgatag ttatactaac tacaatcaaa agttcaagga c 51
<210> 72

<211> 17

<212> PRT

<213> Mus musculus

<220>

<221> Cell line 32.75 Protein Heavy chain HV2

<400> 72

Asn Ile Tyr Pro Ser Asp Ser Tyr Thr Asn Tyr Asn Gln Lys Phe Lys
1 5 10 15

Asp

<210> 73

<211> 24

<212> DNA

<213> Mus musculus

<220>
<221> Cell line 32.75 DNA Heavy Chain HV3

<400> 73

ttgaggggtt tattacctga ctac 24
<210> 74

<211> 8

<212> PRT

<213> Mus musculus

<220>
<221> Cell line 32.75 Protein Heavy Chain HV3

<400> 74

Leu Arg Gly Leu Leu Pro Asp Tyr
1 5

<210> 75

<211> 33

<212> DNA

<213> Mus musculus

<220>
<221> Cell line 32.75 DNA Light Chain HV1

<400> 75

aaggccagtc agaatgtgga tactaatgta gcc 33
<210> 76

<211> 11

<212> PRT

L213> Mus musculus



151015 Ay <210>120 <211>17 <212> PRT <213> Mus nuscul us <220> <221>
AAE72083 CDR-82 <400>120 Leu Ile Asn Pro Phe Ser fly Asp Thr Asn Tyr Ser

G n Lys Phe Thr 151015 dvy <210>121 <211>17 <212> PRT 30

<213>MuTsyrtuscul us <220> <221>83050é CDR- H2 <400>121 Tyr Ile Asn Pro Tyr
Asn Asp Ay Thr Lys Tyr Asn G u Lys Re Lys 151015 dy <210>122 <400>122
000 <210> 123 <211> 17 <212> PRT <213> Miug nuscul us <220> <221> AAR91007. 1
CDR- H2229400>123 Trp Ile Asp Pro Au Asn Ay Asp Thr Gu Tyr Ala Ser Lys Phe
G n <221> Cell line 32.75 Protein Light Chain HV1

<400> 76

Lys Ala Ser Gln Asn Val Asp Thr Asn Val Ala
1 5 10
<210> 77

<211> 21

<212> DNA

<213> Mus musculus

<220>

<221> Cell line 32.75 DNA Light chain HV2
<400> 77 :

tcggecatcect accggtacag t 21
<210> 78

<211> 7

<2l2> PRT

<213> Mus musculus

<220>
<221> Cell line 32.75 Protein Light chain HV2
<400> 78
Ser Ala Ser Tyr Arg Tyr Ser
1 5
<210> 79
<211> 27
<212> DNA
<213> Mus musculus
<220>
© <221> Cell line 32.75 DNA Light chain HV3
. <400> 79
cagcaatata acagctatcc tcctacg 27
<210> 80
<211> 9
<212> PRT

<213> Mus musculus

<220>

<221> Cell line 32.75 Protein Light chain HV3
<400> 80

Gln Gln Tyr Asn Ser Tyr Pro Pro Thr

1 5

<210> 81

<211> 356

<212> DNA

<213> Mus musculus

<220>
<221> Cell line 32.2 VH-1 DNA sequence



151015 Ay <210>124 <211> 11 <212> PRT <213> Mius nuscul us <220> <221>
AA501840.1 CDR-L1 <400>124 Lys Ala Ser Gn Asn Val Ay Thr Asn Val Al a 1510
<210>125 <211>11 <212> PRT <213> Mus mnuscul us <220> <221> AAS01841.1 CDR-L1
<400>125 Lys Ala Ser G n Asn Val Ar@fThr Ala Val Ala 1510 <210>126 <211>11
<212> PRT <213> Mus nusculus 31 .<221> , AAT76271.1 CDR-L1 <400>.126 Lys
Ala Set G n Asp Val Set Thr Ala Val Ala 1510 <210>127 <211>15 <212>PRT
<2133‘M3s rllscul us '

aggtgaagct gcaggagtca ggacctgage tgaagaagcc tggagagaca gtéaagatct 60
cctgcaagge ttctgggtat accttcacaa actatggaat gaactgggtyg aagcaggcetc 120
caggaaaggg tttaaagtgg atgggctgga taaacaccta cactggagag ccaacatatg 180
ctgatgactt caagggacgg tttgccttet ctttggaaac ctectgccage actgcctatt 240
tgcagatcaa caacctcaaa aatgaggaca cggctacata tttetgtgca agggaagggt 300
tgtatggtaa ctactttgac tactggggcc aagggaccac ggtcaccgte tectca 356
<210> 82
<211> 118
<212>  PRT
<213> Mus musculus
<220>
<221> Cell line 32.2 VH-1 Amino acid sequence
<400> 82
Val Lys Leu Gln Glu Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu Thr
1 5 10 15
Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Gly
20 25 30

Met Asn Trp Val Lys Gln Ala Pro Gly Lys Gly Leu Lys Trp Met Gly

35 40 ' 45
Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys

50 55 60
Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Tyr Leu
65 70 75 80
Gln Ile Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys Ala
85 90 95
Arg Glu Gly Leu Tyr Gly Asn Tyr Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Thr Val Thr Val Ser Ser

115
<210> 83
<211> 324
<212> DNA
<213>  Mus musculus
<220>
<221> Cell line 32.2 VL DNA sequence
<400> 83
gacatccaga tgacccagtc tccaaaattc atgtccacat cagtaggaga cagggtcage 60
gtcacctgca aggccagtca gaatgtgggt actaatgtag cctggtatca acagaaacca 120
gggcaatctc ctaaagcact gatttactcg gcatcctace ggtacagtgg agtccctgat 180
cgcttcacag gcagtggatc tgggacagat ttcactctea ccatcagcaa tgtgcagtct 240
gaagacttgg cagagtattt ctgtcagcaa tataacagct atcctctcac gttcggtget 300
gggaccaagc tggaaataaa acgg | 324
<210> 84
<211> 108
<212> PRT
<213> Mus musculus



<220> <221> AAB46763.1 CDR-L1 <400>127 Lys Ala Set G n Ser Val Asp Tyr Asp
Ay Asp Ser Tyr Met Asn 1 <210> <211> <212> <213> <220> <221> 5 128 11 PAT
Hono sapi ens AAA20447.1 CDR-L1 10 15 <400>128 Arg Ala Ser @ n Sex Val Ser
Set Tyr Leu Ala 1510 <210>129 <211>11,<212> PAT <213> Honpo sapi ens <220>
<221>PC4282 CDR-L1 <400>129 Arg Ala Sét G n Set Val Set Asn Tyr Leu Al a
1510 <210>130 <211>12 <212> PAT

<220>
<221> Cell line 32.2 VL Amino acid sequence

<400> 84
Asp Ile Gln Met Thr Gln Ser Pro Lys Phe Met Ser Thr Ser Val Gly
1 5 10 15 .

Asp Arg Val Ser Val Thr Cys Lys Ala Ser Gln Asn Val Gly Thr Asn
20 25 30

Val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Ala Leu Ile
35 40 45

Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Asp Arg Phe Thr Gly
50 55 60

'Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn Val Gln Ser
65 70 75 80

Glu Asp Leu Ala Glu Tyr Phe Cys Gin Gln Tyr Asn Ser Tyr Pro Leu
85 20 95

Thr Phe Gly Ala Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 85

<211> 33

<212> DNA

<213> Mus musculus

<220>

<221> Cell line 32.2 DNA Heavy chain HV1

<400> 85

gggtatacct tcacaaacta tggaatgaac tgg 33
<210> 86

<211> 11

<212> PRT

<213> Mus musculus '

<220>
<221> Cell line 32.2 Protein Heavy chain HV1

<400> 86

Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn Trp
1 5 10
<210> 87

<211> 51

<212> DNA

<213> Mus musculus

<220>

<221> Cell line 32.2 DNA Heavy chain HV2

<400> 87

tggataaaca cctacactgg agagccaaca tatgctgatg acttcaaggg a 51

<210> 88



<213> Hono sapi ens <220> <221> CAA56180.1 CDR-L1 <400>130 Arg Ala Set @n
Thr Val Arg Lys Asn Tyr Leu Ala 1510 <210>131 <211>11 <212> PRT <213> Mis
muscul us <220> <221>1921302B CDR-L1 32 <400>131 Arg Ala Ser G n Set Ile
Ser Asn Tyr Leu His 1510 <210>132 <231>11 <212> PRT <213> Honop sapi ens
<220> <221> AAL59380.1 CDR-L1 <400>132 Arg Ala Set G n Set Ile Set Set Tyr
Leu Asn 1510 <210>133 <211>11 <212>PRT <213> Honp sapi ens <220> <221>
AAL5$E8%7. 1 1EDR- L1 : :

<212> ERT

<213> Mus musculus

<220>

<221> Cell line 32.2 Protein Heavy chain HV2

<400> 88

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys
1 5 10 15

Gly

<210> 89

<Z11> 24

<212> DNA

<213> Mus musculus

<220>
<221> Cell line 32.2 DNA Heavy Chain HV3

<400> 89

gaagggttgt atggtaacta cttt 24
<210> 90

<211> 8

<212> PRT

<213> Mus musculus

<220>

<221> Cell line 32.2 Protein Heavy Chain HV3
<400> 90

Glu Gly Leu Tyr Gly Asn Tyr Phe

1 5

<210> 91

<211> 33

<212> DNA

<213> Mus musculus

<220> .

<221> Cell line 32.2 DNA Light Chain HVL

<400> 91

aaggccagtc agaatgtggg tactaatgta gcc 33
<210> 92

<211> 11

<212> PRT
<213> Mus musculus

<220>

<221> Cell line 32.2 Protein Light Chain HV1
<400> 92

Lys Ala Ser Gln Asn Val Gly Thr Asn Val Ala

1 5 10

<210> 93



<400>133 Arg Ala Ser G n Ser Ile Set Set Tyr Leu Asn 1510 <210>134 <211>11
<212> PRT <213> Hono sapi ens <220> <221>CAA63587.1 CDR-L1 <400>134 Arg Al a
Set An Ay Ile Ser Asn Trp Leu Ala 1510 <210>135 <211>11 <212> PRT <213>
Hono sapi ens <220> <221> AAG30434. 1- - L1 <400>135 Arg Ala Set Gn Ay lle
Ser Ser Tyr Leu Ala 1510 <210>136 <2T1>11 <212> PRT <213> Honp sapi ens
<220> <221> CAA56181.1 CDR-L1 33 <400>136 Arg Al a Set Arg Gy lle Set Asn

Tyr LeulAl a21510
<212> DNA
<213> Mus musculus

<220>

<221> Cell line 32.2 DNA Light chain HV2

<400> 93

tcggecateet accggtacag t 21
<210> 94

<211> 7

<212> PRT

<213> Mus musculus

<220> . i
<221> Cell line 32.2 Protein Light chain HV2
<400> 94

Ser Ala Ser Tyr Arg Tyr Ser

1 5

<210> 95

<211> 27

<212> DNA

<213> Mus musculus

<220>
<221> Cell line 32.2 DNA Light chain HV3

<400> 95

cagcaatata acagctatcc tctcacg 27
<210> 96

<211> 9

<212> PRT
<213> Mus musculus

<220> -

<221> Cell line 32.2 Protein Light chain HV3

<400> 96 .
Gln Gln Tyr Asn Ser Tyr Pro Leu Thr

1 5

<210> 97

<211> 11

<212> PRT

<213> Mus musculus

<220>
<221> A39276 CDR-H1

<400> 97

Gly Tyr Thr Phe Thr Asn Phe Trp Ile Gly Trp
1 5 10
<210> 98

<211> 11

<212> PRT

<213} Homo sapiens



<210>137 <211>11 <212> PAT <213> Mus nuscul us <220> <221> AAE72082.1 CDR-L1
<400>137 Lys Ala Set Gn Asp Ile Asn Ay Tyr Leu Asn 1510 <210>138 <211>" 7
<212>PRT <213> Mus nuscul us <220> <221> AA801840.1 CDR-L2 <400>138 Set Al a
Set Tyr Arg Tyr Set 15 <210>139 <211p/7 <212> PRT <213> Mius nuscul us <220>
<221> G30502 CDR-L2 <400>139 Trp Ar et Thr Arg Au Set 15 <210>140 <211>7
<212> PRT <213> Honpo sapi ens <220>

<220>

<221> AALS59371.1 CDR-H1

<400> 98

Gly Tyr Thr Phe Thr Tyr Asn Ala Ile Gln Trp
1 5 10
<210> . 99

<211> 11

<212> PRT

<213> Mus musculus

<220>

<221> AAB32203.1 CDR-HL

<400> 99

Gly Tyr Thr Phe Thr Ser Tyr Trp Met Gln Trp
1 5 10
<210> 100

<211> 11

<212> PRT

<213> Mus musculus

<220>

<221>  AAT76246.1 CDR-H1

<400> 100

Gly Tyr Thr Phe Thr Thr Tyr Trp Met His Trp
1 5 10
<210> 101

<211> 11

<212> PRT

<213> Mus musculus

<220>
<221> AAR90999.1 CDR-~H1

<400> 101

Gly Tyr Thr Phe Thr Asp Tyr Tyr Met Asn Trp
1 5 10
<210> 102

<211> 11

<212>  PRT

<213> Mus musculus

<220>

<221> AAB46762.1 CDR-H1

<400> 102

Gly Tyr Thr Phe Thr Glu Tyr Tyr Val Asn Trp
1 5 10
<210> 103

<211> 11

<212> PRT

<213> Homo sapiens



<221> AAL59376.1 COR-L2 <400>140 Trp Ala Set Thr Arg Au Set 15 <210>141
<211>7 <212> PRT <213> Mius nuscul us <220> <221> AAL59379.1 CDR-L2 Tip Al a
Ser Thr Arg Au Ser 15 <210>142 <211>7 <212> PRT <213> Mus nuscul us <220>
<221> AAT76280.1 CDR-L2 <400>142 Le hr Ser Asn Leu Ala Ser 15 <210>143
<211>7 <212> PRT <213> Mus nuscul us 20> <221> AAB46767.1 CDR-L2 <400>143
Asp Thr Ser Lys Leu Ala Ser 15 <210>144

<220>

<221> AAG33839.1 CDR-H1

<400> 103

Gly Tyr Thr Phe Thr Asp Tyr Tyr Ile His Trp
1 5 10
<210> 104

<211> 11

<z212> PRT

<213> Mus musculus

<220>

<221>  AAT76245.1 CDR-H1

<400> 104

Gly Tyr Thr Phe Thr Ser Tyr Trp Met His Trp
1 5 10
<210> 105

<211> 11

<212>  PRT

<213> Homo sapiens

<220> ,

<221> CAA84376.1 CDR-H1

<400> 105

Gly Tyr Thr Phe Thr Gly Tyr Tyr Ile His Trp
1 5 10
<210> 106

<211> i1

<212>  PRT

<213> Mus musculus

<220>

<221> AAB46761.1 CDR-HI

<400> 106

Gly Tyr Thr Phe Thr Ser Tyr Trp Met His Trp
1 5 10
<210> 107

<211> 11

<212> PRT

<213> Mus musculus

<220>
<221> AAB58061.1 CDR-H1

<400> 107

Gly Tyr Thr Phe Thr Asp Tyr Asn Met His Trp
1 5 10
<210> 108

<211> 11

<212> PRT

<213> Mus musculus

<220>



<211>7 <212>PRT <213> Mus nuscul us <220> <221> AAB46765. 1 CDR-L2 <400>144
Asp Thr Ser Asn Lou Ala Ser 15 <210>145 <211>7 <212> PRT <213> Mus nuscul us
<220> <221> AA346766.1 CDR-L2 <400>145 Tyr Thr Ser Asn Lou Ala Pro 15
<210>146 <211>7 <212>PRT <213> Mus myscul us <220> <221> AA346764.1 CDR-L2
<400>146 Tyr Thr Ser Asn Lou Ala Pro 5 <210>147 <211>7 <212> PRT <213> Mis
nmuscul us <220> :
<221>  F30502 CDR-H1

<400> 108 ‘

Gly Tyr Ser Phe Thr Gly Tyr Asn Met Asn Trp
1 5 10
<210> 109

<211> 11

<212> PRT

<213> Mus musculus

<220>

<221> AAR91003.1 CDR-H1

<400> 109

Gly Tyr Ala Phe Ser Ser Tyr Trp Met Asn Trp
1 5 10
<210> 110

<211> 11

<212> PRT

<213> Mus musculus

<220>

<221>  AAT76236.1 CDR-H1

<400> 110

Gly Tyr Thr Phe Thr Ser Tyr Val Met His Trp
1 5 10
<210> 111

<211> 7

<212> PRT

<213> Mus musculus

<220>

<221>  AAB32203.1 CDR-H2

<400> 111

Glu Ile Asp Pro Ser Asp Ser Tyr Thr Asn Tyr Asn Gln Lys Phe Lys
1 5 10 15

Gly

<210> 112

<211> 17

<212>  PRT

<213> Mus musculus

<220>

<221> AAT68292.1 CDR-H2

<400> 112

Ala Ile Asp Thr Ser Asp Ser Tyr Thr Tyr Tyr Asn Gln Lys Phe Lys
1 5 10 15

Gly

<210> 113



<221> AAS01843.1 CDR-L2 <400>147 Thr Thr Set Asn Leu Ala Ser 15 <210>148
<211>7 <212> PRT <213> Honop sapi ens <220> <221> AAG30433.1 CDR-L2 <400>148
Lys Thr Set Val Leu Ay Set 15 <210>149 <211>7 <212> PRT <213> Mus nuscul us
<220> <221> CAC22102.1 CDR-L2 <400>148 Thr Thr Set Asn Leu Ala Set 15
<210>150 <211>9 <212>PRT <213> Mus nusScul us <220> <221> AAS01840.1 CDR-L3
<400>150 G n Gn Tyr Asn Ser Tyr Pro Tyr Thr 15 <210>151 <211>9

<211> 17

<212>  PRT

<213> Mus musculus

<220>

<221> A39276 CDR-H2

<400> 113

Asn Ile Tyr Pro Gly Gly Asp Tyr Thr Asn Tyr Ile Glu Lys Phe Lys
1 5 10 15

Gly

<210> 114

<211> 17

<212> PRT

<213> Mus musculus

<220>

<221> AAB58061 CDR-H2

<400> 114

Tyr Ile Tyr Pro Tyr Thr Gly Gly Thr Gly Tyr Asn Gln Lys Phe Lys
1 5 ' 10 15

Asn

<210> 115

<211> 17

<212> PRT

<213> Mus musculus

<220>

<221>  1921302A CDR-H2

<400> 115

Asn Ile Asn Pro Tyr Tyr Gly Ser Thr Ser Tyr Asn Gln Lys Phe Lys
1 5 10 15

Gly

<210> 1le

<211> 17

<212> PRT

<213> Mus musculus

<220>
<221> AAR91004.1 CDR-H2

<400> li6

Trp Ile Asp Pro Ala Asn Gly Asp Thr Glu Tyr Ala Ser Lys Phe Gln
1 5 10 15

Gly

<210> 117

<211> 17



<212>PRT <213> Mius nuscul us <220> <221> AA346766. 1 CDR-L3 <400>151 G n Gn
Trp Ser Set Asp Pro Leu Thr 15 <210>152 <211>9 <212> PRT <213> Hono

sapi ens <220> <221> PC4282 CDR-L3 <400>152 Gn Gn Arg Ala Ser Trp Pro Leu
Thr 15 <210>153 <211>9 <212> PRT <2%§> Mus nuscul us <220> <221> S67940

CDR- L3 <400>153 G n Gn Tyr Ay Ser Ser Pro Tyr Thr 15 <210> 154 <211>9
<212> PRT <213> Mus nuscul us <220> <221> 0AA56180.1 CDR-L3 <400>154 G n Gn
Tyr G332>SerPR‘5er Pro. Ile Thr 15 <210>155

<213> Mus musculus_

<220>

<221> F30502 CDR-H2

<400> 117

Lys Ile Asn Pro Tyr Tyr Gly Ser Thr Ser Tyr Asn Gln Lys Phe Lys
1 5 10 15

Gly

<210> 118

<211> 17

<212>  PRT

<213> Mus musculus

<220>

<221> PAAT76236.1 CDR-H2

<400> 118

Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe Lys
1 5 10 15

Gly

<210> 119

<211> 17

<212> PRT

<213> Mus musculus

<220>,

<221> AAB46758 CDR-H2

<400> 119

Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Pro Lys Phe Gln
1 5 10 15

Gly

<210> 120

<211> 17

<212> PRT

<213> Mus musculus

<220>
<221>  AAE72083 CDR~H2

<400> 120

Leu Ile Asn Pro Phe Ser Gly Asp Thr Asn Tyr Ser Gln Lys Phe Thr
1 5 10 15

Gly

<210> 121

<211> 17

<212> PRT



<211>9 <212> PRT <213> Mus nuscul us <220> <221> AAR58062.1 CDR-L3 <400>155
Gn Gn Asn Asn Qu Asp Pro Tyr Thr 15 <210>156 <211>9 <212> PRT <213> Mus
muscul us <220> <221> AAS01844.1 CDR-L3 <400>156 G n G n Set Asn Gu Asp Pro
Arg Thr. 15 37 <210>157 <211>9 <212>,PRT <213> Mius nuscul us <220> <221>
C30502 CDR-L3 <400>157 G n G n Thr A% Ser Trp Pro Arg Thr 15 <210>158
<211>9 <212> PRT <213> Mus nuscul us <220> <221> AA546763.1 CDR-L3 <400>158

<213>  Mus-musculus

<220>
<221> B30502 CDR-HZ

<400> 121

Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe Lys
1 5 10 15

Gly

<210> 122

<400> 122

000

<210> 123

<211> 17

<212>  PRT

<213> Mus musculus

<220>
<221> ARR91007.1 CDR-H2

<400> 123

Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Ser Lys Phe Gln
1 5 10 15

Gly

<210> 124

<211> 11

<212>  PBRT

<213> Mus musculus

<220>

<221>  AAS01840.1 CDR-L1

<400> 124

Lys Ala Ser Gln Asn Val Gly Thr Asn Val Ala
1 5 10
<210> 125

<211> 11

<212> PRT

<213> Mus musculus

220>
221> AARS01841.1 CDR-L1

<400> 125

Lys Ala Ser Gln Asn Val Arg Thr Ala Val Ala
1 5 10
<210> 126

<211> 11

<212> PRT

<213> Mus musculus

<220>



Gn Gn Asn Asn Qu Asp Pro Phe Thr 15 <210> 159 <211> 18 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic nononer peptide <220> <221> E71
nononer peptide <400>159 Cys Asn Ile Tyr Pro Ser Asp Ser Tyr Thr Asn Tyr
Asn G n Lys Phe 151015 Lys Asp <210%460 <211>9 <212> PRT <213> Artificial
Sequence <220> <223> Synt hetic nononer peptide <220> <221> C80 nononer
pepti de <400>160 Cys Leu Arg Ay Leu Leu Pro Asp Tyr 15 <210>161 <211>10
<212x2PRT <2T3627Art idPRcklal Sequence 38 <220> <223> Synt hetic nonomner
pepti de <220> <221> P90 nononer peptide <400>161 Cys G n G n Tyr Asn Ser
Tyr BEPL eut2fhy

Lys Ala Ser Gln Asp Val Ser Thr Ala Val Ala

1 5 10
<210> 127

<211> 15

<212> PRT

<213> Mus musculus

<220>
<221> AAR46763.1 CDR-L1

<400> 127

Lys Ala Ser Gln Ser Val Asp Tyr Asp Gly Asp Ser Tyr Met Asn
1 5 10 15
<210> 128

<211> 11

<212> PRT

<213> Homo sapiens

<220>
<221> AAA20447.1 CDR-L1

<400> 128

Arg Ala Ser Gln Ser Val Ser Ser Tyr Leu Ala
1 5 10
<210> 129

<211> 11

<212> PRT

<213> Homo sapiens

<220>
<221>  PC4282 CDR-L1

<400> 129

Arg Ala Ser Gln Ser Val Ser Asn Tyr Leu Ala
1 5 10
<210> 130

<211> 12

<212> PRT

<213> Homo sapiens

<220>
<221> CAA56180.1 CDR-L1

<400> 130

Arg Ala Ser Gln Thr Val Arg Lys Asn Tyr Leu Ala
1 5 10

<210> 131

<211> 11

<212> PRT

<213> Mus musculus

<220>
<221> 1921302B CDR-L1



1510 <210>162 <211>11 <212> PRT <213> Consensus Sequence <220> <221>
Consensus Sequence 1 <400>162 Gy Tyr Xaa Phe Thr Xaa Xaa Xaa Xaa Xaa Trp 1
<210> <211> <212> <213> <220> <221> <400> 5 163 17 PRT Consensus Consensus
163 Sequence Sequence 10 2 Xaa lle Xag Xaa Xaa Xaa Xaa Xaa Xaa Xaa Tyr Xaa
Xaa Xaa Phe Lys 151015 Xaa <210>164 < %1>11 <212> PRT <213> Consensus
Sequence <220> <221> Consensus Sequence 3

<400> 131

Arg Ala Ser Gln Ser Ile Ser Asn Tyr Leu His
1 5 10
<210> 132

<211> 11

<212>  PRT

<213> Homo sapiens

<220>
<221> AAL59380.1 CDR-L1
<400> 132
Arg Ala Ser Gln Ser Ile Ser Ser Tyr Leu Asn
1 5 10
<210> 133
<211> 11
+ <212>  PRT

<213> Homo sapiens

<220>
<221> AAL59377.1 CDR-L1

<400> 133

Arg Ala Ser Gln Ser Ile Sexr Ser Tyr Leu Asn
1 5 10
<210> 134

<211> 11

<212> PRT

<213> Homo sapiens

<220>

<221> CAA63587.; CDR-L1

<400> 134

Arg Ala Ser Gln Gly Ile Ser Asn Trp Leu Ala
1 ' 5 10
<210> 135

<211> 11

<212> PRT
<213> Homo sapiens

<220>

<221> AAG30434.1 CDR-L1

<400> 135

Arg Ala Ser Gln Gly Ile Ser Ser Tyr Leu Ala
1 5 10
<210> 136

<211> 11

<212>  PRT

<213> Homo sapiens

<220>
<221> CAA56181.1 CDR-L1



<400>164 Xaa Al a Ser Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 1510 <210>165 <211>7
<212> PRT <213> Consensus Sequence <220> <221> Consensus Sequence 4
<400>165 Xaa Xaa Ser Xaa Xaa Xaa Ser 15 39 <210>166 <211>9 <212> PRT <213>
Consensus Sequence <220> <221> Consensus Sequence 5 <400>166 G n G n Xaa
Xaa Xaa Xaa Pro Xaa Xaa 15 <210>167 8211>11 <212>PRT <213> Consensus
Sequence <220> <221> Consensus Sequence 6 <400>167 ay Tyr Thr Phe Thr Xaa
Xaa Kgﬂmgaal§ga Trp 1510 <210>168

- Arg BRla Ser Arg Gly Ile Ser Asn Tyr Leu Ala

1 5 10
<210> 137

<211> 11

<212>  PRT

<213> Mus musculus

<220>

<221> AAE72082.1 CDR-L1

<400> 137

Lys Ala Ser Gln Asp Ile Asn Gly Tyr Leu Asn
1 5 10
<210> 138

<211> 1

<212>  PRT

<213> Mus musculus

<220>
<221> AAS01840.1 CDR-L2

<400> 138
Ser Ala Ser Tyr Arg Tyr Ser
1 5

<210> 139
<211> 7
<212> PRT

. <L213> Mus musculus

<220>

<221> G30502 CDR-L2

<400> 139

Trp Ala Ser Thr Arg Glu Ser
1 5

<210> 140

<211> 7

<212> PRT

<213> Homo sapiens

<220>
<221> AAL59376.1 CDR-L2

<400> 140

Trp Ala Ser Thr Arg Glu Ser
1 5

<210> 141

<211> 7

<212> PRT

<213> Mus musculus

<220>
221> AAL59379.1 CDR-L2

<400> 141



<211>11 <212> PRT <213> Consensus Sequence <220> <221> Consensus Sequence 7
<400>168 @y Tyr Xaa Phe Xaa Xaa Tyr Xaa Met Xaa Trp 1510 <210>169 <211>17
<212> PRT <213> Consensus Sequence <220> <221> Consensus Sequence 8
<400>169 Xaa |l e Xaa Xaa Xaa Xaa Xag Xaa Xaa Xaa Tyr Xaa Xaa Xaa Phe Lys
151015 Xaa <210>170 <211>17 <212> PRF <213> Consensus Sequence <220> <221>
Consensus Sequence 9 40 Xaa |Ile Xaa Pro Xaa Xaa Xaa Xaa Thr Xaa Tyr Xaa

Xaa lys aRhesXam 181048, @y <210>171 <211>11 <212> PRT
1 5

<210> 142

<211> 7
<212> PRT

<213> Mus musculus

<220>
<221> AAT76280.1 CDR-L2

<400> 142

Leu Thr Ser Asn Leu Ala Ser
1 5

<210> 143

<211> 7

<212>  PRT

<213> Mus musculus

<220>
<221> AAB46767.1 CDR-L2

<400> 143

Asp Thr Ser Lys Leu Ala Ser
1 5

<210> 144

<211> 7

<212> PRT

<213> Mus musculus

<220>
<221> ARB46765.1 CDR-L2

<400> 144

Asp Thr Ser Asn Leu Ala Ser
1 5

<210> 145

<211> 7

<212> PRT

<213> Mus musculus

<220>
<221> ARB46766.1 CDR-L2

<400> 145

Tyr Thr Ser Asn Leu Ala Pro
1 5

<210> 146

<211> 7

<212> PRT

<213> Mus musculus

<220>
<221> AAB46764.1 CDR-L2

<400> 146 ,
Tyr Thr Sexr Asn Leu Ala Pro



<213> Consensus Sequence <220> <221> Consensus Sequence 10 <400>171 Xaa Al a
Set Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 1 5 10 <210> 172 <211> 11 <212>

PRT <213> Consensus Sequence <220> <221> Consensus Sequence 11
35 _
1 5
<210> 147
<211> 7
<212> PRT

<213> Mus musculus

<220>
<221> AAS(01843.1 CDR-LZ

<400> 147

Thr Thr Ser Asn Leu Ala Ser
1 5

<210> 148

<211> 7

<212> PRT

<213> Homo sapiens

<220>

<221> AAG30433.1 CDR-L2
<400> 148

Lys Thr Ser Val Leu Gly Ser
1 5

<210> 149

<211> 7

<212>  PRT

<213> Mus musculus

<220>

<221> CAC22102.1 CDR-L2
<400> 149

Thr Thr Ser Asn Leu Ala Ser
1 5

<210> 150

<211> 9

<212> PRT

<213> Mus musculus

<220>

<221> AAS01840.1 CDR-L3

<400> 150

Gln Gln Tyr Asn Ser Tyr Pro Tyr Thr
1 5

<210> 151

<211> 9

<212>  PRT

<213> Mus musculus

<220>
<221> AAB46766.1 CDR-L3

<400> 151
Gln Gln Trp Ser Ser Asp Pro Leu Thr
1 5



<400>172 Xaa Al a Set Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa 1 5 10 <210> 173
<211> 7 <212> PRT <213> Consensus Sequence <220>

Sequence 12

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

<220>
<221>

<400>
Gln Gln
1

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

<220>
<221>

<400>
Gln Gln
1

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

<220>
<221>

<400>
Gln Gln
1 .

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

<220>
221>

<400>
Gln Gln
1

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

<220>
<221>

<400>
Gln Gln
1

36

152

°

PRT

Homo sapiens

PC4282 CDR-L3

152

Arg Ala Ser Trp Pro Leu Thr
5

153

9

PRT

Mus musculus

867940 CDR~L3

153

Tyr Gly Ser Ser Pro Tyr Thr
5

154

9

PRT

Mus musculus

CAA56180.1 CDR-L3

154

Tyr Gly Ser Ser Pro Ile Thr
5

155

9

PRT

Mus musculus

AAB58062.1 CDR-L3

155

Asn Asn Glu Asp Pro Tyr Thr
5

156

9

PRT

Mus musculus

AAS(01844.1 CDR-L3

156
Ser Asn Glu Asp Pro Arg Thr
5

<221> Consensus



<400>173 Xaa Xaa Set Xaa Xaa Xaa Set 15 <210>174 <211> 7 <212> PRT <213>
Consensus Sequence <220> <221> Consensus Sequence 13 <400>174 Xaa Thr Set
Xaa Leu Xaa Xaa 15 <210>175 <211> 9 <212> PRT <213> Consensus Sequence
<220> <221> Consensus Sequence 14 <3P0>175 G n G n Xaa Xaa Ser Xaa Pro Xaa
Thr 15 <210>176 <211>9 <212>PRT <213> Consensus Sequence <220> <221>
Cbnse25%§ S?gyence 15 <400>175 G n G n Xaa Asn Xaa Xaa Pro Xaa Xaa 15

<211> 9
<212> PRT
<213> Mus musculus

<220>
<221> C30502 CDR-L3

<400> 157

Gln Gln Thr Asn Ser Trp Pro Arg Thr
1 5

<210> 158

<211> 9

<212> PRT

<213> Mus musculus

<220> )

<221> AAB46763.1 CDR-L3

<400> 158

Gln Gln Asn Asn Glu Asp Pro Phe Thr
1 5

<210> 159

<211> 18

<212>  PRT

<213> Artificial Sequence

<220>

<223> Synthetic monomer peptide
<220>

<221> B71 monomer peptide

<400> 159

Cys Asn Ile Tyr Pro Ser Asp Ser Tyr Thr Asn Tyr Asn Gln Lys Phe
1 5 10 15
Lys Asp

<210> 160

<211> 9

<212>  PRT

<213> Artificial Sequence

<220>

<223> Synthetic monomer peptide
<220>

<221> CB80 monomer peptide

<400> 160

Cys Leu Arg Gly Leu Leu Pro Asp Tyr
1 5

<210> 161

<211> 10

<212> PRT

<213> Artificial Sequence



<220>
<223>

<220>
<221>

<400>
Cys Gln
1

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

<220>
<221>

<400>
Gly Tyr
1

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

<220>
<221>

<400>

Xaa Ile Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Tyr Xaa Xaa Xaa Phe Lys

1

Xaa

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

<220>
<221>

<400>
Xaa Ala
1

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

<220>
<221>

<400>
Xaa Xaa
1

38

Synthetic monomer peptide

F90 monomer peptide

161

Gln Tyr Asn Ser Tyr Pro Leu Thr
5 10

162

11

PRT

Consensus Sequence

Consensus Sequence 1

162

Xaa Phe Thr Xaa Xaa Xaa Xaa Xaa Trp
5 10

163

17

PRT

Consensus Sequence

Consensus Seguence 2
163 : :

5 10 15

164
11
PRT _
Consensus Sequence

Consensus Sequence 3

164

Ser Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
5 10

165

7

PRT

Consensus Sequence

Consensus Sequence 4

165
Ser Xaa Xaa Xaa Ser
’ 5
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<210> 166
<211> 9
<212> PRT

<213> Consensus Seguence

<220>

<221> Consensus Sequence 5

<400> 166

Gln Gln Xaa Xaa Xaa Xaa Pro Xaa Xaa
1 5

<210> 167

<211> 11

<212> PRT

<213> Consensus Sequence

<220>

<221> Consensus Sequence 6

<400> 167

Gly Tyr Thr Phe Thr Xaa Xaa Xaa Xaa Xaa Trp
1 5 10
<210> 168

<211> 11

<212> PRT

<213> Consensus Sequence

<220>
<221> Consensus Sequence 7

<400> 168

Gly Tyr Xaa Phe Xaa Xaa Tyr Xaa Met Xaa Trp
1 5 10
<210> 169

<211> 17

<212>  PRT

<213> Consensus Sequence

<220>
<221> Consensus Sequence 8

<400> 169

Xaa Ile Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Tyr Xaa Xaa Xaa Phe Lys
1 5 10 15

Xaa

<210> 170

<211> 17

<212>  PRT

<213> Consensus Sequence

<220>
<221> Consensus Sequence 9

<400> 170
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Xaa Ile Xaa Pro Xaa Xaa Xaa Xaa Thr Xaa Tyr Xaa Xaa Lys Phe Xaa

1 5 10 15
Gly

<210> 171

<211> 11

<212> PRT

<213> Consensus Seguence

<220>
<221> Consensus Seguence 10

<400> 171

Xaa Ala Ser Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10
<210> 172

<211> 11

<212> PRT

<213> Consensus Sequence

<220>
<221> Consensus Sequence 11

<400> 172

Xaa Ala Ser Xaa Xaa Xaa Xaa Xaa ¥aa Leu Xaa
1 5 10
<210> 173

<211> 7

<212> PRT

<213> Consensus Seguence

<220>

<221> Consensus Sequence 12
<400> 173

Xaa Xaa Ser Xaa Xaa Xaa Ser

1 5

<210> 174

<211> 7

<212> PRT

<213> Congensus Sequence

<220>

<221> Consensus Sequence 13
<400> 174

Xaa Thr Ser Xaa Leu Xaa Xaa

1 5

<210> 175

<211> 9

<212> PRT

<213> Consensus Sequence

<220>
<221> Consensus Sequence 14
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<400> ‘175
Gln Gln Xaa Xaa Ser Xaa Pro Xaa Thr
1 5

<210> 176
<211> 9
<212> PRT

<213> Consensus Sequence

<220>
<221> Consensus Sequence 15

<400> 176
Gln Gln Xaa Asn Xaa Xaa Pro Xaa Xaa
i 5





