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| east a sequence conplenentary to a major inmmunogenic
regi on of an acetyl-choline receptor of nyasthenia
gravis and nore particularly1ifor a vaccine conposition
thereof for a therapeutic or a prophylactic treatnent
of nyasthenia gravis, particularly in pets or humans.
Myast heni a gravis (I\/G) i's a neuronmuscul ar di sorder

nurrber of ava| I abI gmqmsmmwgw@ptors (AChRs) at

neur onuscul ar .junciitons due to an anti bodynedi at ed
aut oi nmune aTthea@kesenh lm\fe@tlﬁeunedﬁtasdgl@rcomni@meatary peptide
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reaches the nerve ternminal, ACh from 150 to 200
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initiafes an action potential that is propagated al ong
tﬁ@cmt@cs AGHRS), at reygemusguirnsighetientdugctid oan  ahiikody-

nat ed by hydrolysis of ACh by
%‘?ég% ?”tﬁ?@'ﬁ‘{“glngsae%ﬁ ChE) and by diffusion of ACh
avvay fromthe tecepswomustuMs, jdrivtiohungeatpiahalinelefrTh) is

is a decrease in the nunber of avail able AChRs at the
pSYNHASZRG B thesepiormane daeninphand gareddn vesicles (quanta).

POAhan AP bkfiork ?Jes t%rl ?rd‘v%%t HERRG n?(?tpr HeRd aBHer%aches the

These changes ecreased efticiency
neercerteronihals AtOhafrsm 450 da. ZUDhmsKEIes es aélebng hnA@onnlanes

r 7 m&gﬁg%gp are densel)P q(u %Fat t%e peaks ?postasynaptlc folds.

When ACh combines with the binding sites on the AChR,
the channels in the AChRs open, permitting the rapid entry of cations,
chiefly sodium, which produces depolarization at the end-plate region of
the muscle fiber. If the depolarization is sufficiently large, it initiates an
action potential that is propagated along the muscle fiber, triggering
muscle contraction. This process is rapidly terminated by hydrolysis of
ACh by acetylcholinesterase (AChE) and by diffusion of ACh away from
the receptor.

In MG, the fundamental defect is a decrease in the number
of available AChRs at the postsynaptic muscle membrane. In addition,
the postsynaptic folds are flattened, or "simplified." These changes result

in decreased efficiency of neuromuscular transmission. Therefore,
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The neuronuscul ar abnornmalities in Ms are brought
about by an autoi mmune response nedi ated by specific
anti-AChR anti bodi es. The anbi - AChR anti bodi es are
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aval | a uronuscular junctions b
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et t OEHECTBHSEHEN 1 PB?s;“‘f‘i&s bi'bc ngps ¢ 1pf muscle
agohyacset e of the AChRi.e., the site that normally

bi nds ACh; and (3) damage to the postsynaptic nuscle
menbr ane by Thigenewomiséylarrplyeinmabidesain biG wire torought about
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or 1 mmunot her apy ese therapies d ver clinic
bemedfiving t orgsatlinkirtes avid citapachnermodytowis | ek tthag rdeeptors; (2)

[ irly i | ved |Lai cal . .
VEeSeeF, e iene AP hBnt or dBF sRd PERATRRlypipds
P& abhy @) EShige fontROsEbaBtiEtnakbeRicARe by the

lifestyle changes are necessary Por | arge percentages
ofantihody ini edilabpeationdwiibasesplenhenti déwl pethageminantbodies

auyt oi n i be the sel ective suppression
ofaaigﬁ%%%h%ggﬁ_?gﬁglg\ﬁ%ﬁh%%s of the inmmune response
(i.e. the paheoggidal raanifdsgsticss) oft theodgidirhringi diesasd MG

anergy or abl ation of autoreactive cell_ cloaones,
vate caEelaied withiha nhesrncgeofdbeseRatnogenigraniipedipsocated at

rqﬁg%glron%ﬂégguéﬁ@m for the major antigens of

aut ol nmuni t
Up to date, there exists only a few therapies which are either

symptomatic treatment or immunotherapy.

These therapies deliver clinical benefit to patients which can
be long lasting but requires a fairly involved clinical procedure. Moreover,
these current treatment regimens remain only partially effective in many
affected patients and lifestyle changes are necessary for large
percentages of those with these diseases.

The ideal treatment of autoimmune diseases would be the
selective suppression of the pathogenic components of the immune
response (i.e. the pathogenic antibodies) through the directed anergy or
ablation of autoreactive cell clones.

Vaccination with a peptide designed as an antigen receptor
mimetic (ARM) for the major antigens of autoimmunity has shown
remarkable clinical efficacy against animal autoimmune disease models,
see US Patent No. 5 212 072.



remar kabl e clinical efficacy agai nst ani mal autoi mmune
di sease nodel s, see US Patent No. 5 212 072. Such
wo e@atossnt | nduces the anergy of autoreacti ve BCDOER06/010896
specific to these i munodom nant proteins, despite
their heterol ogous origin, as well as a blunting of
the responses against other mearby antigens. |t seens

that the usgugﬁ tP{rﬁ |48 i}ﬁ&Q&% % WHARS 6PALRIESCtive clones

cl osely conplemen 0se 0 € maj or-antigens I n
aghecHigun theseriynrhaaddomirentti weteispedédpite, theit hgtarologous

receptor class-indjfferent ti-idiotype (ld
- @80 <as Walhase 2 BbiTigs O {BP LB GRS Gther nearby
g:a%tst’lgg? (tC88erRs ot KRt A%)edf gesRleTvAdEhe®Whbsk &ontours

ehave as antigen receptor m metics (ARM
5 Coiesesiyeohiplemahk thosese of dbe viaajor rerdigensyinedifopimmunity may

T4 TS e S S5, R aoee
anfd)geshHseser tai n autoreactive |ynphocytes Therefore,

nmyast heni a gravis was studied on rats, in which the
myast heni a Slhéee Pepdidepe termasc eemplemgntant peplides can bind

e RS STE S BT AT A ot
10 PYhinhdtied (AENR. d@celseguentdy, When udes esseaccBasetheyneliditeanti-

idea that antigen and antibqdy interact in terns of
bddy (antibad

hydiebipia Hdkardapt-elanatyric apt feSBRGHRS fgpinst the

i ntisldel ! . ivey .
a%l'l@%a'?g sslltgé %gc i a{)?{ N sﬂﬁmt ﬂﬁg%gg\ﬁ“ge co nr%??3 erre nt ar K
to the maj ofThensfore geyasteghiangieMsRyasfstudied AChRats Tinewhich

s T A
15 t NS RRHRRHATARGHARNURE on FRAM RASRAE YERRIB). de was

cal 'ed RhCA 67-16. The rats were vacci nated with the
conpl enent aly the FANGS, RatsAneruniBedMitBHPWiHIedARNBRavElpP 2

ST Apebd RS SIORKREA 5k o Hho AR oract i
vaeahs af ﬁﬂdrwbbfhid bempluThéetarty, #hasieen stright te ircuceranti-ld

to bind the pathogenic antibodi es, and the incidence .
of IMpignty; lougees the E’W@S‘@Qef"gt%‘t&ﬁg'e@r@’a‘(?%"lﬁtwgn‘f‘@h@ooe?mi'de
20 VaghhnahRAtAP TS rhae¥immunogen region (MIR) of the AChR. The
major immunogen region of the receptor AChR has been found to be the
residues 61 to 76 of the a-chain of the receptor AChR. The complementary
peptide was called RhCA 67-16. The rats were vaccinated with the
complementary peptide RhCA 67-16 which was conjugated to keyhole
25 limpet hemocyanin (KLH). Both serum and monoclonal anti-bodies
preparations from animals vaccinated with the complementary peptide
were shown to bind the pathogenic antibodies, and the incidence of the
disease in those rats was greatly diminished in vaccinated animals (25%)
compared to KLH immunized as well as untreated controls (90%), while
30 the clinical severity scoring in animals with disease averaged 1.0 in

vaccinated animals compared to 3.5 in positive controls. Moreover, passive
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animals conpared to 3.5 in positive controls.
Mor eover, passiveadm ni stration of nonoclonal anti-Id

anti body to rats during the urse of disease

i nduction..si m.l arl ! i 0GI c

N %%?'%Pe%ﬁ“;ﬁngﬁb%&éﬁer ths, pgjrse of
Aldissaeaingudioassim@aiiarddiredsEAVGinbhience andlsetetifytjddyga A
to a Conpl enentary Peptide for the Main | munogeni c

R&ji An BreveptometrerBlanial Adtapriine Myﬁﬁﬁl?ﬁﬁag. ra¥y by a

384- 1996 | 4,1 B, Vie 0BLAEHL efdH B Ofpaai
SendSird by 3 POl chpOPhBE o Lgecivan
i tirmasndagmic Regiohud ¢k PloatyldHudine rReceptpenJ wasmunol. 157, 386-

structurally sinmlar to the paratope of the pathogenic
ar?tq%o@g’lgg ; and therefore this vaccine can be

consi dered 6}? Briek! bf Aﬁefﬁcls?@g&@gt PadTRE! 6f (vﬁ%gtiw with the

order to confirmthe result alned wt

c oomh@ementary pepiided RnRACAH B 1614t has skegmmdopsiugedothat the

RhCA 67-16 peptide was pr.oduced., The tid f th .
St 8 iR PUTHEE A P BaRER e B i befiogeric
veirfiibodiethaariee HdréRrefthish @assife NehrP deC Bofi§érell 7 alB-awlis Ag
again tested in rats but unfortunately, the previous

oleaepied miwetic (ARM)t s on the incidence of the disease
wer e not obsgrvafer o | SoARmPRIEST REutdheoh ey 9{\:{# %he

[
provi de a peptide having an anti genrc behavior whi
megonsleusetar) paptidbeRhOFateTenG, af segtst batshaofrRVGA 6T+16

mammal s, in particul in pet d and h n
bgRidgnWaa oprRAuE -ciﬁgwe&aﬁet m?gﬁ@nﬁcmﬁggﬁ%égﬁ?Wﬁd the
' 3 id h terized in that

faégéﬁgoﬁne;q RebRIIRLIGBREARY Wit de characterized in tha

enentary peptide has at | east a sequence SEQ
I D. NOL witHhe peptiteopfidhei sequusli batch BhCar byi 1y was again

SRR SaEhl PR MR LB LIRRs on e
incidence of the disease were not observed.

It is an object of the invention to provide a peptide having
an antigenic behavior which may be useful in the treatment of
myasthenia gravis in mammals, in particular in pet dogs and humans
(MG being anecdotal in cats).

To this end, the invention provides a complementary
peptide characterized in that the complementary peptide has at least a
sequence SEQ. ID. NO1 with a tryptophan in position 8 carrying at least
one optionally substituted hydrocarbon group.

Advantageously, the sequence of the peptide is
complementary to the residues 61-76 of the a-chain of the AChR. The
peptide having at least a sequence complementary to the major
immunogenic region (MIR) of receptor AChR is the peptide RhCA 67-16.
This complementary peptide comprises a tryptophan in position 8. It was,
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conplenentary to the residues 61-76 of the a-chain of
the AChR. The peptide having at | east a sequence

i mmunogeni ¢ regi onPCMVUR)006610896
receptor AChR is the peptide RhCA 67-16. This

conpl enmentary peptide conprises a tryptophan in
position 8. It was,to date, pot well understood why,

big gdie, Hgﬁw@ﬁ‘éﬂdéﬂé'iﬁd whidbuk lﬁ%éméﬁrpinﬁﬁgly found that the

hydrocar bon ‘group has a crucial inportance
bhyxdmngrhnfn griwpmﬂst a @eucnai umpprtanae aon theduyding of rﬁfae peptide

PR JegR ERfbode G ARG, ggt‘@cgaqghtg%gﬁee P tQ\H/SFuﬁ] the
ORddi AR 6. 7%‘8?%%&1:6@% Bﬁ’t%%@é&@ﬂAth@f dagspr ef erably

an optionally substituted aryl group or an optionall Y
subst it ut edTaEIqutlogalb/lm;bqbarted bydepcaibamgrepp i pEafeRablY an

bst
o PEReN At SR 2t SiBip FERE, Ly SbeRuRETAM group,
prf‘tf%DPé?nyaﬁ Bptlorullyr bubsthersrbearyy grouwpp.mé&ienpeeferably a
cani ne and human MG are characteri zed as havin

AbRRz oo gLbstityigst \Nttjjq éh igasaﬁﬂ?f&@ﬁ@grow@s@%‘g@r@?@fé@y a
ot ARERAIAD kbR BidbaCiiy 11« s sought that it can

be advant agmts tamims and dﬁma?arcM@)beeTeharac;eripeqbtasdmving an
directed towards the MR to o

t ASHEp entibedies ipatiogeBl; apizas sl TesbOnslit s Bredorginanty
L ﬁ%grﬁahln@z IR (f@@ﬂﬂ%ﬁ%ﬁ -6 t&aﬂ?&ﬁﬂh@@A@hR) it was

ufman vacci'ne e cani ne I's very simlar
t gotifjiet thatraincaibbe Tadyasitagdaoasi toi providech udenpiamentsry peptide

ngr;g@%ncl e ;O'];;}gttgg dﬂh%gbdggd%sﬁhar %lqenrﬁvmﬂ?gggu%c composition

Knﬁﬁ&mc%h' Béfm?se@'ulaﬂi? aRbi FefiRt 21t PRt bagkntdls el abied to

ope specificity and co-norbidity of MG wi th other
aldteuebpuae‘udhelehw@n vaccine. t e efoine Migpishueryopmilet tefthe
the inv ion to provide a therapeutic conposition
C@Hﬁ? % the conpl enentary peptide, having at |east

t he sequencengEGMiRNtY irngdé inateras ocomeersar bf eme dﬂgorder
menti oned here before, in canine and human MG,

p&hRtRfnEBVIEIMeTE detueen t SUgENS] 2hafags t r?émﬂﬁfR glinical
t rﬂ)?eé%q?ghor@f diagnostic AChR autoantibody of related epitope specificity

and co-morbidity of MG with other autoimmune diseases.

it is therefore another object of the invention to provide a
therapeutic composition comprising the complementary peptide, having at
least the sequence SEQ ID NO1 and at least one carrier.

As mentioned here before, in canine and human MG, the
pathogenic antibodies are targeted towards the MIR of the AChR. By
providing a peptide compiementary to this MIR, it should be possible fo
induce antibodies (anti-idiotypic antibodies) directed towards the
complementary peptide. The anti-idiotypic antibodies will have an antigenic
binding site which would be similar to the MIR of the AChR as the peptide

is complementary to this binding site. Therefore, the anti-idiotypic
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conpl enmentary peptide. The anti-idiotypic antibodies
wi || have an antigenic binding site which would be
S|mlar to the MR of the AR as the peptide is

[ -
il -%%%'Yeéﬁﬁ'%éﬁ.”%éﬂélﬁ? [ DR SBEReC bR ice a2 B
t bell petiated Mmuastregoatisess el be meicedrredl ated i mmune
response shaul be i nduced... To bt ai n co Siél on

whi ch woul d @ aih 0B LIURHY | BRul in
F GRS, ﬁt%é%obééﬂ ¥é‘qdlfé%l f’oOHfﬁ’lﬂﬁizb'tﬁé coﬂi‘pﬁisﬁfd?f SH hdréfore it

has been’'found t pepti de having at | east the

sbasbeer {QEQ nhat th@lp@m@lel kevireg g lesstiheisequanesd&it ID NO1

L RO e BEpate n.AnPua BHE i Bh P P g,

Féf@r%Wohﬂ 5005tontoqﬁnoiﬂd@ﬁﬁ1wtawvbnfa‘gebuslylﬁmsm 100 to 50

Advant ageous| é the ther a{;‘/j%ttflfc conposition is

i mieagems i Ge nkefehespha i saliRfrposi tion for the

t herapeutic

vacci ne con’ﬁg{s’,?@Egg&yér@?@?g@ﬁ%mﬁosng@%@na' Sj\\’}%)?]ded o
abée !asmfpjs devacuime eonpositictefort theb duarapetis |onmpm>phylact|c
response. hi co osition is end d to increase

| Febemi of WG nTbs (Pt deabis LATPTRES an

gﬁju%'éﬁPaﬁt‘P'Jagy%ﬂf‘dek&QM& |hrerBf fo BHéﬁQﬁé imAHe response. As
vant a

s an rriers are wel known for the person
slzh|$ Ioempqslttohelsantemedetnphalfef?lsadhav%ﬁﬁ& neediated response, it

50, B R TG s

c QHLUVQh@ FrNcdrfet ABthSr kibwirpieitite pesioarskiletian thelart.
keyhol e IlnEet henocyani n and the |ike. These
a

adj uvants aR¥eEwIaTY edsiuvents hean hbpapkater-6-aibpPAkyENb N in

. : I,

satfeuld? TidHagy AUMIAREE FRufl Biant BpdRENAC Y, J

in the effi Exempldry zapégtiche badiphikerfio toxojd stetemisatoxoid,
is. Exp 26: 307-31 1, which i

?%g%(ﬁ%ﬂ'ﬁtpéaEﬁ@"é‘i’ﬂ“'ﬁ@”ﬂéﬁ@ﬂéﬁce. It has al slocbele?l

reported t hghebtd@dinehtd ahdBahtidr¥ b &ROfHRapeutic application
in MG in rats are discussed in details in McAnally JL, Xu L, Villain M,
Blalock JE. : The role of adjuvants in the efficacy of a peptide vaccine for
myasthenia gravis. Exp Biol Med 2001; 226:307-311, which is incorporated
herein in reference.

It has also been reported that the T-cell immunity response
acts in myasthenia gravis. Indeed, the pathogenic antibodies are IgG-T-
cell dependent. Therefore, additionally to the AChRa 61-76 region
involved in the B-cell mediated immune response, it was sought that
there would be another region  of the receptor which is specifically

recognized by the T-cell.
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acts in nyasthenia gravis. |Indeed, the pathogenic
anti bodies are 1gG Tcell dependent. Therefore,

B-cel |l nediated i nmune response, it was sought that
there woul d be another region of the receptor which is
specifically recogni zed by the T-cell.lt has been

oport o0 | R ol AR 0l SCHRGH e

prevents experine e “nyas
sfieg ipréwerts expbigkintg ali@irinhuhe Irmyasﬁ#@ﬁﬁ aravis balspeoifically

14, 2000] that the groductl on of pat ogeni c anti bodj es
i Blockingl Ewied hede, FASKS joamnalyvot-1de 140904 feati the ppreguction of

rsgfq%ﬁgﬁlclgﬂtlﬁ q%&% YheNGwid- l‘éﬁ% .rhé?é c@rb‘?/ ’ﬂ%%ﬁs HRAR to

i nmuni zed Lew S

PRIYid R TOUTRD @18 R #iey olohaihef IrRsACGHRS Atega Slébabhatvéehus
a-chain of the receptor AChR (which was cal ] ed RhCA 6

mnmoon_z)ed hewigaatsomiie amt@ﬁeﬁomhl@meé&@wﬁpﬁbe aegidueRiP0-

oI B e EhaR ol FROBCRPIAGHEC DR vidk 5l RAGH b1-
Beg €).] & Waids obedieidnehaACHR resakinge aatHARML abobydy/antigen
titers which led to marked cl.inical inprovenent,

| eROSPERr niptarasiians ainteriared e Wil | a%tO&aq&@ﬁRT- e¢lt| Belgn and
THREGFeL Pl ob BBl SonROPBLRIPALEN Sy

AfiflelRs ivehith deg eipt madiekdeh Ciniballiba@lehranitnpwared e'aettaﬁttn eand
se uence SE . This peptide,was tested in rats
i thrbo déegg%w’és Pﬂénﬁaﬁéﬁﬂﬂ the @‘FWQ "Bher apeuti c
vacc:| ne conpRe 'ptebﬁa‘e 68 Ténstéﬁ@r} fPthRsR e Slgues 100- 1?16 of the

conpl enentary to the T- recognition site of
r eechziroof iehecepior WR)esehheﬂmp‘mdetRia{ﬂAtG’ié -001 having at least

npl enment ar ti havi ng at | east the sequence SEQ
%‘W‘@é‘ﬁe (ﬁ?\B N(Siy candidate in a therapeutic

conposi ti onThgr ?é@ide"%etestéd hasaResn o?d'é?uﬁhblefe'ﬁﬁtneathe
conbi nation of the conplenmentary B-peptide RnCA 6

apdtemtlpbmh ajéhetamumemcamp coMpositionl compEYna| ﬂﬂeonepﬂde

> B Be R BN kT 2o BEST R BRA SIS sk U,

i nci dence | has been found that the complementary peptide having at
least the sequence SEQ ID NO2 can be a likely candidate in a therapeutic
composition for MG.

Hence, it has been thought that a combination of the
complementary B-peptide RhCA 67-16 and a peptide complementary to a
T-cell recognition site can result in a reduced incidence of EAMG in rats.

Unfortunately, (see comparative example 3) the incidence
and the severity of EAMG in rats were not reduced by the combination of
both peptides (either sequentially or simultaneously).

When both peptides were administered together, in rats, the
average severity and the % mortality were similar to the values observed
with the peptide having at least the sequence SEQ ID NO2 suggesting that

there was no synergic effect of both peptides in rats.
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and the severity of EAMGin rats were not reduced by
t he conbi nation of both peptides (either sequentially
When both peptides were PCT/US2006/010896
adm ni stered together, in rats, the average severity
and the % nortality were simlar to the val ues
observed with the peptide haging at |east the sequence

SEQ I D N2 algegst kRIACRR istHigh!§ conSeredsitpigdvblution and
ef fect of bot ﬁ peptides In ra gﬁ?Although thg‘,g AChR is

ha@lhrbqgfbtms'érce&dﬂdumﬁmgs evoitsituranveli$pacisssigpendnet, it was
on Its

< stprsool B atrer, 8 serbBelithT: cibising e commementary

CREpRSd hadRg @%&St&h@geémmbamnmfdn@ﬁﬁ tbébi‘lde having
havi ng at Ieast the sequence SED ID NOL and t
IE) mﬁem@maéy,to

pébleagttheasequpnee PEASID NRR, ydrribRREUSHES IF[SO
o P RN Teby T SRR 6 lackicholne Tebpb R 45 Wel o 8 et
Cahe icarrigp posvides aarentahesd effeetfdneMIG inmdds. i n dogs.

| ndeed, c effect of B- I ement a de

and of T- corPﬂe@%EﬁtSéﬁ“?r%“eS f\?éggmﬁmef‘{%ﬂgﬁ‘gﬂ erang of
r sidering the fact
tﬁ%@ﬂ?ﬁ‘pﬁ‘g c§ ihlgsl%%%sqgh %Qg?g he sequence SEQ | D

N02 is corrplﬂarmmﬂsaftys cven rfrereesswrprleloggmrlSidﬁﬁlnglth@ fa¢t that

b psPlidsidiiod d adet e seblP SEo B MRE RibdpipiSeRtary of

dia‘c fReftech |f|§iﬁ Ssifendf AChEO S ratdd TABt BgeN Usirunityh %lthough
%uence S D NO2 is conplenmentary to residues 100

isdtighalyf cz@n§ﬁaaeﬁl dfing gvalutiopepydhtde bgitfersnt i rats and
gﬁg acetyl choline receptor. The production of the
o%sénl c antibodies is hel ped by Tcells, specific to
resi dues 10Pdiadfagebusipe ahehasequencehe S’E@eptm)r NGQR is
Advant ageously, the vaccine conposition corrprl rToceH

750mpieentane rtggresiiiespri@Petaanp ©F ot suehel 9 S
CISERBIRIEEARRRARRAE N, [P0 L0 50 I oCo0r e
NOL and/ or $RE proddiiin ofethpepztthu@daryc antib6didsni$ hefped by T-
PP s 108 115 P o B oIS St R RR.

Advantageously, the vaccine composition comprises from
750 to 25 micrograms, preferably from 500 to 50 micrograms,
advantageously from 100 to 50 micrograms of each peptide having at least
the sequence SEQ ID NO1 and/or SEQ ID NO2, respectively, in 0,5 mi of
phosphate buffer saline with at least one adjuvant.

Preferably both peptides are coupled with a peptide carrier
being the same or different.

According to a variant embodiment of the invention, the
composition comprising both peptides comprises a first and a second
formulation.

The first formulation comprises the peptide having at least

the sequence SEQ ID NO1 according to the invention and the second
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Preferably both peptides are coupled with a peptide
carrier being the sane or different. According to a
t he conpPGI/UBI9N6/010896
conprising both peptides conprises a first and a

second fornul ation. The first formulation conprises
the peptide having at |east yhe sequence SEQ | D NOL

AGGN Hlatitsh Eﬁmbh@eé E}Yde: Blﬁ' fdle Mingha: RESPIY SEdiErRi SEEQID

conprises the pepti ving at "l east the sequence
| DNO®R2. Advantageously, each first and second

formul ati on,conprises i ndependent|y from 750 to .25 .
m crogr ans, A@?’%&@QEB‘IJ?V'SOGBFE S%SLri @¥yr 3?@?“(} formulation
agBApriass HepenHERI) 48R 750 RP25IGIREYrANE, Seferably 500 to 50
conplenentary peptide in 0.5 m phosphate buffer

saniciograineh advaetageowsly afipuvard00 Pief H&blpicregrams  of

L B efaS eB Pl B R Ut SalPe gt bt Rt one
t B@juvanst and the second fornulation is provided to be

used as a vaccine conposition for the therapeutic or

pr ophyl act i Erefeedhnthe Petidersfiaadhdrimatigtior seauld be coupled
fWilW’ei Qlitde Pgbﬁb% ¢difignded to be adm nistered

si mul taneous or sequentially. In each variant

enbodi ment , Thae compositionhi monising viheedirstorartdhehe second

TR %, SBTE hoTe) A R Shb B B v

PHRrhHEH PodSbBRYIBE: {?éétnﬁé]ﬂmfil\ﬁd;nﬁ rﬁélﬁrrraﬁgg@ﬁ%lﬁ&amlxﬂon

peptide having at |east the sequence SEQ _
pbeirigdeteéntied tobeecininigterad isimditangmisly eirasdvediially. of

the major i nqageni.c .reqi on _of ast henia.gravis, ..l
pepti de hav%aﬁ?vggﬂgtetﬂhgdlg@&ﬁ,n% ecg&fﬁn%pﬁogldegefor
aghe iHR@EON T Yan ActivagioR L6t &elioiedisRd iinfeurig radpndiry on B
bei ng_ used as coating conplex in an Elisa test, for

t Radpi WenPhgewesant i - i di ot ypi ¢ anti bodi es in sera

The invention also provides a detection kit comprising the
complementary peptide having at least the sequence SEQ ID NO1
provided for detecting anti-idiotypic antibodies of the major immunogenic
region of myasthenia gravis.

The peptide having at least the sequence SEQ ID NO1 is
advantageously in the state of a peptide complex for being used as coating
complex in an Elisa test, for the binding of anti-idiotypic antibodies in sera
of pet dogs or human, immunized with the composition according to the
invention. A phosphatase alkaline labeled human or dog anti IgG should
be added to the wells of an Elisa plate to reveal the binding and therefore |
detect antibodies anti-Id with a chromogen substrate.

Alternatively, the anti IgG can be labeled with a horseradish
peroxidase.

In a variant the peptide is directly in the state of a peptidic
complex comprising on one hand the peptide having at least the sequence
SEQ ID NO1 and on the other hand a label like a phosphatase alkaline
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of pet dogs or human, immunized with the conposition
according to the invention. A phosphatase al kaline

| gG shoul d be addedP¢DUS1986/010896
wells of an Elisa plate to reveal the binding and
therefore detect antibodies anti-Id with a chronopgen
substrate. Alternatively, th® anti 1gG can be | abel ed

Widba)| @r la%ér@m@sé haRgriexbéingeusel it @ FEash Fekt bR a Western
bF@éf@e is directly in the state of a peptidic conplex
c

r¢ha gletectionofiratiddioh@igapiiogiesavi ng at | east the

secenet b AT A 08 BB e er

beiarufagering @rcobipiemenesy poptide baWbgtarieabl the fsetjuence
the detection of antl-ldl otypic antibodies. It is also
aﬁE&]QNOBfCW'S'Wﬁ/@ﬁﬁ &° P provide a nethod for

TR SRBELTO B IR EEAE] beRRL AR 108 e LEdfnce
s(jsEiQHBNﬂhgarmif t he conpl enent ary pept| de haV| ng at
t. th hydr
3&%3?@5{935 S 8. EYPOBhPR s eeaeh 8 oSO gh.ah Said
§§@IU:NW It is still an object of the

| nvent| on to provide a nmethod for manufacturing a
medi canent ttdswllaqmpbj@@t jof tiey deméinn dogeravide a method for

cOBeth v8 Sheftatian 0o R "FRhE e Miasinenia amye

| Boiptisingahd stepscufpl ing of the con‘pl errent ary pepti de
havi ng at | east the sequence SEQ at | east
one- §‘A‘W‘P§HZ'HQI thej conplementary WH@@ h@M]nScﬁt ‘%?Sttth% sequence
inve %L fvide a nethod for nmanufacturing a

med| carrent td be applied in nyasthenia gravis
conpicoapling dhines tepplenfentarysyeytives having at heast the sequence

waymﬂﬁ e%%t gr?c\a”cg IezFlt | east the sequence SEQ

It is still a further object of the invention fo provide a method
for manufacturing a medicament to be applied in myasthenia gravis
comprising the steps of:

- synthesizing the complementary peptide having at least the sequence
SEQ ID NO1,

- synthesizing the complementary peptide having at least the sequence
SEQ ID NO 2, and

- coupling of both complementary peptide with at ieast one carrier.

In a variant embodiment, the invention provides a method for
manufacturing a medicament to be applied in myasthenia gravis
comprising the steps of:

- manufacturing a first formulation by synthesizing the complementary
peptide having at least the sequence SEQ ID NO1, and by coupling it with

at least one carrier, and
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vari ant enbodi ment, the invention provides a nethod

for manufacturing a nmedi canent to be applied in

nyast heni a gravis conprisingqghe steps of: -

MRnHAGHttuTHY 8 ddcbRl THRRMELIGH b9's mhe%@ | gl eﬁi%&a
conpl enent arpgg pepti de hav%I né at9l gast t Ieélgﬁqégﬂlgle Y
| Drewtitle, haying at/leastithis sepuenceiSHQ 4D N@2sana by coaplingeit with
ang- f ring a second fornul ation by

b

1'ng e conpl enentary peptide having at | east

the sequenceAdvzRtddedNGR;, it dideyas @BRic fd the itehtiordto relate
| east one carrier. Advantageously, it is also an

obice? Mathod fiar marskactyring 8 merigament infended dar therapeutic or

oraeRo aels APbiEaBihf AERheh R SR M i Eebs 6

con'lere;ysnthHg;ist @fahetwnzoleﬁn%entarﬁpepﬁt@bSSEO lﬂ?hﬁO’l -
conpl engnt ar epti of SEQID NOL - synthesis of the
coinSé(ﬁgTﬂShgréﬁgéﬁoi"%@e@ﬁn%P@'q@fSE IELNORg of the

~conl %ﬁﬁ@bﬂh@%rﬁ@l%ﬁwéﬂtén&pggﬁ?% ?"ﬁf‘ & cdfigl ng of both

conpl enentary peptides cou e carrrer with a
sal i-neixétg of both aomplementpoy peptidest toipledbo dhereatrier with a

accordin the i nvention are further described in
t he Séﬂb?ggi’gogla&dr@ adifMaityention al so relates to a

met hod of t IRAEMRMbEIimENES bBEMIIRthE ihferRIMNTRISS further
conprising the admnistration of a therapeutic

cHaseHPed Brihesmplossidralainise conpl enentary pepti de

having at | t s : c D n t.i onal |
t he cgn'pl erreefz}%ar'@\;ég]géﬁ ?ggghge\}??gg !ﬁ %Ngi%@"ah&p%e@ﬁ@ﬁeﬁ of
SEQyadiheii. ghsviaf ior enamiiasecomphsing Ot eadnindttation of a
pepti de having at. | east the sequence SEQ ID NOL is
cgﬁﬁﬁa@ﬁe SPYPOSICACOMBPTENING Hh ReFelneeniayl Bartida havieg at

t headteedwegubiee 6P 1HeN®C AN oBliohd}y the complementary
peptide having at least the sequence SEQ ID NO2.

As aforementioned, the complementary peptide having at
least the sequence SEQ ID NO1 is complementary to the major
immunogenic region (MIR) of the residues 61-76 of the a-chain of the
acetylcholine receptor (AChR) of myasthenia gravis (MG).

The éequence of the residues 61-76 of the o-chain of the
acetylcholine receptor (AChR o 61-76) is the following:

NH;-lle-Asp-Val-Arg-Leu-Arg-Trp-Asn-Pro-Ala-Asp-Tyr-Gly-Gly-lle-Lys
The peptide complementary to the AChR « 61-76 has the
following sequence and was called RhCA 67-16
Asn-lle-His-Pro-Lys-Ala-Pro-lle-Trp-Gly-lle-lle-Thr-Ser-Asn-Phe-NH,
Therefore, SEQ ID NO1 is the following:
NH-Phe-Asn-Ser-Thr-lle-lle-Gly-Trp-lle-Pro-Ala-Lys-Pro-His-lle-Asn
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is the foll ow ng:

NH2- 11 e- AspL/ al - Ar g- Leu- Ar g- Tr p- Asn- Pr o- Al a- Asp- Tyr-d
y-@y-lle-Lys The peptide cofmplenentary to the AChR a
g% Zg has t el meptily Raving @t tsuse titn deg@enceaBECHIIRNGY was
Asyynthesizenprre Biegearsh S2antide Syathasizery Modek299G using fgioc

SR SIS Sy SERRAIERe! bl i
0 dﬂr@mbf d’ﬁ‘WTbanQ@tDﬂ%nhm«/ Crig@ 300 begstromh’ESpseqlumrcmg X
was synt hesized on a Biosearch Pept

Qqé@m@nd Ro@adiagont 9% i (Grbee Hﬁlé&?f%qq%tlcaﬁ%ld)&a@%
PW ckd lglye?zoﬁe/vecﬁﬁt‘?orﬁge fic rHcQJQ %&b%g@ gJSH‘Vq"M@,EJroacehc :

chroma trom
C Cdtitin 90%9308’[6@&!]61@ 18k dirlfmogmmbtle reicic) foved GO HRIDUEE: ava flow

i fl 0% I 0. 1%
L RIS B GREU.ithe JEHHOP MO BE RN 2 ORISR 71 thsmmatcular
a%@hbht &QP(@ gesﬁ&éwth' a8 4(@_{rim8/mbk§éﬂénq¢y{n\9%§ q?ﬁﬁ' aci d)

over - 60 mnutes at a flowrate = .
retention tiTme EbCﬁg6ZQI€4@hwhnatti&sAﬁM pepdidadbe &b o 61-

i ght of ,the wth a 2.4 tri.netho enz
Wk Rasaaisehg AnURIAPALt 1 sesiark 5 il S s T qpated.
r [
P ST R o E"é%?!?"?%?gd;‘{‘%@?‘?t Selicfor such
&b

aram dt;@@carb@mmr sear ben sglestas dui pEoUPorcoggtskingnin an

CARRSEICEORADho ot By 259y

anpArpEnIamaldny optibsdliyt slibstitelady begryd bgloupalpt’efetét&y ley benzy!
optionally substituted benzyl group, preferably

bedroyp sybslifptesuwih iat least ane alkaxy OH: e p&ﬁf@éﬁ@)y a 2,4,6-

ar bly a 2,4,6- trinethoxybenzyl
gﬁ@@hcﬁ&ﬁ?g%?f' &t he hydrocar bon group is a 2,4, 6-

trinmet hoxybéheﬁdralglypuptrmd hywo«:zhbam calgr&e‘.quelsce as 2,4,6-
thefIIo TheBcII was s ed. and a
o GimsShouPratH 855 eAD e PETHIRbsS iracd 4 fodowing

tryptophan in position 8 by

CH,
/
(o}
Q
\
CH, CH

NH,-Phe-Asn-Ser-Thr-Te Te-Gly—Y 6~ Tle-Pro-Ala-Lys-Pro-His-lle-Asn-COOH

H -

/
o=0

The B-cell peptide was synthesized and a 24,6-
trimethoxybenzyl group was added to the tryptophan in position 8 by
adding T mob when cleaving the peptide from the solid support under

acidic condition (for example during elution with trifluoroacetic acid).
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hydr ocar bonation, particularly the arylation of the
pepti de occurs during the cleavage of the peptide from
the solid support under acidi8 condition in the

presence of ﬁﬁ@ﬁydr%&b@ﬁaﬁmﬂ@aﬂ%rwm%ry@ﬁoﬁ@ﬂﬁe%bpnde

to keyhole |inpet hemacyanin (KLH) as a carrier

prasceirs dang rtbe i deavagedek B9 peptideriiwnKitie welid ceippogdunder
L adid€ dinifiioh RIRG utEs4fRid 8 TnfHo! fHe AN RnCA 67-16 was

conj ugatiron 1 n or o pr eserv

physipled tanibyibiold digripedl hdraatyuras ? tﬁw efLHhosd Klddraerd protein as

peptide. The B-cel | peptide an e carrier protein

( Kareyiogsly desqrbed. o Thedtldd van erunjer te He,Bresi. pentide using a
ﬁ&ft{%tﬂaﬂ“@%%*%@wé& i%ﬁﬁéhsﬁﬁé%b%ﬁﬁ%ﬂ%ﬁm
TlﬁolggimahfeatdrebymfebmtbeléLHcand paptidevi The Bheelppepidensindrthe

t he es égcgﬁ@ e @{é}é@@"ﬁ#\ﬁ%%ﬁggon' The reaction

St@@hb\l,vﬁ%ré{)mc;é@nj ugat i on According to the invention,
the carrier protein can be the aforenenti oned KLH, but

|t has to be undeH ood that otlrer carrier proteins

o580 pHAE AR C&%@F&EE% ReE e R

nature that acts as a suaport for the peptide so that
the peptide is lnot _al one and too small. Hence, the

pe&r@?@@emlqethﬁ@%Hzpé’h Kefit ¢He®P not be _
i medi atel y ﬁ%SQIU%SQeEY?% 'bgaeb"ﬁ?g{%'aeﬂ WithSghat @f&g@@% drhe

nor e i nmunogeni c he "art shoul
unebptideanoden ity ifee ofmt het abare orsaturaied pohmberbetHich gives

R M I B

carrier pr O%CBFanFtdWl%e%vérﬁ%W tHeBbarfér ﬁ*oftélﬁrcﬁﬂtbe the

nature. For the present study, the clinical trials

wafereggidiongd M@E buhitiasdo dedowtersbod Hafiatkercmrpen protkins

S%Qnrﬂecﬁggf, & 'ars1, f%r gxgpnppeﬁ %S;Bﬂﬁena toxoid or Tetanus toxoid or
any big molecule of protein nature that acts as a support for the peptide
so that the peptide is not alone and too small. Hence, the peptide with
the carrier protein will not be immediately destroyed by the immunologic
system and is more imunogenic. '

One skilled in the art should also understand in view of the
aforementioned that both peptides (B-cell peptide and T-cell peptide) can
be coupled to the same carrier protein or to different carrier protein,
being of identical or different nature.

For the present study, the clinical trials were done in dogs. A
single dose of vaccine comprised 500 micrograms in 0.5 ml phosphate
buffered saline of the peptide RhCA 67-16—KLH conjugate, emulsified in
0.5 mi of an water-in-oil adjuvant, preferably TiterMax® adjuvant (TiterMax
USA, Inc., Norcross, GA).
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USA, Inc., Norcross, GA).The peptide having the
sequence SEQ ID NO 2 is conplenentary to the T-cell
epi tope (residues 100-116) of4the a-chain of the AChR

The pept i de yas ﬁé&fd@esda% GRed sBy@&GEH COEREPD d¢0 2
Synt hesi zer, el 9500 g\g ngef -Sngc chem stefy and was s

pmarripl@mebtary év d¢he d-eeibepitdpeg (repidues riPlntts)| afdbe di-chain of

TohE BT (16 PeRgemioa N T gERt Gt 2 SBspRBOREPtde
( %yhtﬂéészeérf Im&a@agsbm c u@ﬁ\tl;dunoko%%@t@n iahbli Was (Surkéd by

trifluoroacetic acid 0% H20 (0. 1%'tri fl uoroacetic
adewgrﬁegxb%acbngbnperfomarq@ Jioguicr |chrqma’r@gmhyc usipgdysing a

- SRR Shosgomn Thinsal-Eed 4R Rl i iabd s gedient of
T@% ¢l @rent tﬁflMor@Q@éh@' BclIVI 078 EOhiRIAD 4 % affiuoRSacetic

foll ow ng sequence:

N@ldiryto P86 SEpO A1 el énﬂuOéoa;a’qtcLygtddﬂ R0PAh eaaaitgniiFiies -(0d %

R Jal) S R L B b AL

peipie del RCAiAutbt-HAlihal\yy kefoS6r ed herein Tpepti de
were tested_alone on rats. The results indicated that

ei t her BpeptlingeC@inBleeittary. peptidesbawngnaEgi k. NO 2 has the
S'f&%\ﬁlh@\%@ﬁu% ease in the pathogenic antibodies

vel fested in non published trials on rats, B
aNH:I T yreiphe-Ses-Argdiet lfee Glra L gis-Bit- F’leeV@lkaSt\ﬁil—A&tﬁAlM-@N—hys

th th 1i bodi th T- tid
P T o S o Sy S S
t hREEn Ve gadémr BieCpshtfcRe RhoA 64#5003251@0 Uk Eéobﬁéﬂém T-

pepti des. The present invention provides resu ts In
d@g@tm|w¢re| iastechtadong loat rathielbe i results inrisatedttbet either B-

S YRR CHBHESBh T PERuBE AP Vo8 B keadeoh e
a@mﬁbwnicaémtﬁﬁbdlé'shl%véhwmm estad il nde plibhidHear tridRtar 128 B

in the fol] ow ng
and T-peptides together did not give better results in the pathogenic

antibodies levels than when T-peptide alone was administrated. These
results indicated that there was no synergic effect in rats when using both
peptides.

The present invention provides results in dogs which
indicates that there is an unexpected synergic effect when both peptides
were used in dogs either in a simultaneous or in a sequentially
administration.

The invention will be further detailed in the following non
limiting examples.

EXAMPLE 1.-

Materials and Methods. Twenty nine dogs diagnosed with

autoimmune MG with positive AChR antibody titers (>0.6 nM) by an



limting exanples. EXAMPLE 1.- Materials and Mt hods.
Twenty ni ne dogs di agnosed wi th autoi nmmune MG with
w@oai7iiosses AChR anti body titers (>0.6 nM by  PCT/US2006/010896
anest abl i shed clinical radi oi munoassay were initially
enrolled in the study. Five animals (17% died of
aspiration pneunoni a and onetgli ed acutely foll ow ng
S W li¥hE@ lclifcAl eI nlin ctisshy m@gnhméw gaelba ah itR8 study.
The death rate in the present study is crgEara eto

t HFevesassn@lﬂW Yardied/af2agniElipn s iaeta sl pegsdigdigcutely

f g‘?'l CY\’,{EéJ %ﬁtg%ﬁv ¥ 5%§mgr%} ILOEZO %gp@ 1t h/gcélﬂﬁgoﬁ ¢ The death

N@AROATthe Préssnt @nmw\@swmp@%@/\i@ theasrss me7%9 achyz M2 t(1B%)
owner before conpl ete vaccination because

5 ré@lé@"t%fh RARVIOWRD BNt o SRR PRTP T HEE e TS lost o
PRORIEIE IR touf SR EpBE ol AOBRNP @ forReh S BnkBEone

vaccl nat mal'es and
5 wammaitiedrawh fromlibeystady byl the owngd e¢foce bbmpﬁted;acamﬂtlon
n ne of these aninmals ha glt hynonma, or wer

PSR AL B SFagioRert | t&sa\c{)ﬁ“f‘@%@gﬁ“gn ThiS; pRignals

f rsgehfah%%hslg?f rémitRIC ety BRIt DLROBEFdrEE thdli ﬁlﬁﬂ“éﬁ%hs of
Wi AChR anti body assay for these ani mals was to 4

10 wyaksinatyni déiuen 10 dagst (hethles andrfy ferealesr étth'hO yearsheld)

OB s e b8 o et 4B BB fniritind 8Mere on

aeetidoshpbidsest @tr@elmmhmbsmm@ssaﬁt@n%@ ntimeefrofsiopBet of
refers to one or nore neasurenents, of AChR anti body

tidlieical penBiRm: & sRnpEmed diagnasipiith AFBE AHAASH @ﬁsawdor
@ﬁeéeoglqlg{{lg a5 S 44T D R kY ﬁ:ﬁ%nﬁgé H‘?éjéfeﬁ ' fen rgturn

val ues owners gave | conse and t
15 wad thppkONR cariipotiies fites to tthe i nomalal Mmgea(<(ljarrd\/l}mdthUslmlcal

VRSETAY i BB |71 peey RholnBiease SAB g f fansient

t hemidsic fefémPiEode ! or%ré héds tOMBAR bf AGHR AintibSdy titers
clinical trials on dogs, the conpositions were

adeiaw Hi16NdY psurbtmcmetﬁnelrgs@lutm af MGnamddong dafm return of
Si ci.nations tlated
TR ALBBEMAR, aEa A et et Sty RovpBiehndB Bnsent and
20 the study was approved by the Institutional Animal Care and Use
Committee of the University of Florida.
The various vaccine compositions listed in table 1 were used

in the trials.



di agnosis for certain aninmals. Animals were inmunized

and boosted at 2 week intervals. The purpose of the
wWEe@3amsos nventi on was to eval uate the af or enePCT/ORBA6/T10896

and B-cell vaccines for the ability to di mnish AChR

anti body | evels as conpared to historical controls in

aclinical trial in spontaneggsly acquired autoi nmune
M5 in pet dogs (Shelton GD et al., Neurology 2001 ;
(57) : 2139-2141). A control group of nyasthenic pet

dogs i nmuni ZEablew!t: iDogdrial @@mpesitiensr (wi t hout ARM
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epti-des)—ih—adi-ranrt—was—Rot—i-reuded—at +='¥r e
ecal¥® of tﬂ?@p@{ed’ga | BeRtSERT of  GRLIRLt | PP9sRERE |on aiant
gdstidhgs GBQapa $, sEQaD.)bof car [ i esalify otfei n

i t hout coypl ed _conpliene ry peptidefi 5 m of
hosphat e Euffgfmsal i ne I%.)?h agj uvant %"ﬁgrérst gtistical
anal yses war(gigagrahey ictogtang) | nst at pi ostati qtics
sef—-t—walr e—(--aphPath sofLwage——Sul ; iy — A o=

clonmpar'i son |of g’Qp‘Jm ant i body val lﬂfgawd Oﬁqﬁ%s tg]ter Max ®
remssi on Retwegn gr gupsgognpal r g H t estoss wer § Ta&HMax ®
except when the linitations ofithe dataset indicated

tihe uge of |t he50Apai 1ed H0Dest | wikid Wel &b 8dr rlediteioMax ®
01F4Jae MarA—\AR--Rrey—test—the—fAuH—hypothest-s—was—that—

vacci nation did not decrease AChR anti body titers or

time to remgsiige. cifaédiedialéson Wi, ugrd dofipdditons were
anal ysis of serumantibody titers before and after

vaaihinistered. Fabcuanamisht 26valraiimums of few aies. cVpeainafions
tatisti : .
oi Phieeifiled 2 e ARG pbARKGe AoRRsR U 3o ROl MOREES post

rospec

oudiegnBsis faheeredin Spitalsy Animakuerdinimeahioed aad mmwtedhat 2
group consi sted of 40 nyasthenic dogs of both sexes of
whaek teR/als. f ol | owed | ong-term and out cones wer e

known. Thes i ' AR Nn&y
Ko ve e TR RelS! o PSRy R rbidods e
megfeesophiignezl TThes B-aell valcsinesr for chapabiliiyl tbodintieisR0AChR

T RS I R e
‘S< gﬁghtal:f&?usﬂ%&@@di LadimRRFBYMCW BeP8bIP (SRSlidAYGDNEL al.,
Neurology 2001; (57) : 2139-2141). A controf group of myasthenic pet
dogs immunized with carrier protein (without ARM peptides) in adjuvant
was not included at this time because of the probable lack of benefit based
on rat EAMG studies (Araga S, et al.) of carrier protein without coupled
complementary peptide in 0,5 ml of phosphate buffer saline with adjuvant.
All
biostatistics software (GraphPad software,

analyses were performed using Instat
CA).

comparison of serum antibody values and times to remission between

statistical
San Diego, For
groups, unpaired ttests were used except when the limitations of the
dataset indicated the use of the unpaired ftest with Welch correction or
the Mann-Whitney test; the null hypothesis was that vaccination did not
decrease AChR antibody fiters or time to remission. Paired f-tests were

used for the analysis of serum antibody titers before and after vaccination.



veterinary service (UC San D ego, Conparative
Neur omuscul ar Laboratory) for all dogs (historical
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controls A: pg .0001, B: p=0.0044, C p=0.0022, and D:
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A: p<0.0001, B: p=0.0044, C: p=0.0022, and D: p=0.504, all by Fisher's

exact test. Each comparison considers dogs with indicated outcomes

= r~+

fl\ -

against all other dogs in the group.

Table 2 shows that there was no significant difference
between the number of animals that died of aspiration pneumonia or
choking in our population as compared to the historical controls (25% vs.
17%, respectively). Five of 20 dogs in our study spontaneously remitted to
long-term AChR antibody levels in the normal range (<0.6 nM) after

diagnosis but before vaccination. Thus, there was also no difference in the



assuned to have remtted (1 1 of 40 remtted, 27.5%
while the 9 dogs in our group either lost to foll ow up
woeoodnassped fromthe study were assunmed to havRCTU82006/010896

remtted (15 of 29 remitted, 5 1.7%, vaccination
still caused a statistically significant increase in
the rem ssion rate (p=0.04821gFisher's Exact Test).

V%@%h{é’i‘{eloag ﬁe%ﬂ%ohOra@é‘ @&%bﬁrﬂfee%blgmuw Q6% S&i O17%).
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The dogs in both groups were not treated W
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t hessuimel tof hawnfemitied (i aafrdds r@nmﬂedda@éi%hwwlm@eﬁ dogs in
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h
i ok s TReh R TalPT BT Srebare skt e Shipfere assumed
20 VapHdiat €6t remitted (15 of 29 remitted, 51.7%), vaccination still caused a

statistically significant increase in the remission rate (p=0.0482, Fisher’s
Exact Test).

Vaccination leads to an accelerated time to remission when
compared to spontaneous recovery from canine MG.

25 The historical control group consisted of 47 myasthenic dogs
that spontaneously remitted, were analyzed retrospectively, and were
comparable to the 10 vaccinated animals in several important respects.
The dogs in both groups were not treated with corticosteroids or other
immunosuppressants; the AChR antibody assays were performed by the

30 same veterinary service; the time elapsed from clinical signs to confirmed

diagnosis for vaccinated dogs (2 to 4 weeks) fell within the period for
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group (n=5) and historical controls (n=40). However,
t he vacci nated group showed an accel erated rate of
Thi s was ni r POT/E82008/010896
a faster rate of rem ssion in the vacci nated group
(Fig. 1, mddle panel). This accelerated rem ssion
anong vacci nated dogs is nost9 evident at the 3 nonth
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AChR anti body titers in the 5 vaccinated ani mal s
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B oLl GRS TRt M 6

epi sode( s) ] Figlirei2 shows the AChR antibody levels WIth time after

confirmed diagnosis for historical controls (2a) and vaccinated animals (2b)

showing a fluctuating pattern of autoantibody concentrations. While the
initial AChR antibody titers (nM + SEM) were not significantly different
between the vaccinated dogs (5.98 + 2.33) and historical controls (4.54 +
1.4), there appeared to be a marked diminution in the overall amplitude of
the fluctuations for the vaccinated dogs at times post diagnosis. In
contrast, the mean time fo long term remission was the same for the two
groups. Thus it seems that while the duration of the disease is the same in

the two groups, vaccinated dogs may spend more time in remission during
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the nean nunber of episodes of transient rem ssions
per dog per 3 nonth interval was significantly higher

than the historical controls (Fig. 2d). Prior to |ong
termresolution of M5 and considering all avail able
bl ood sanples (not sinply thgyg3 nonth intervals), four
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courses here was also a quantitative relationship
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aﬁh@%@ﬂ? qnxqqge @ﬁ:trgn&gnt reguRsiop & animalsdthy 3 episodes and 2
animals with 2 episodes, total of 10) which corresponded to the initiation of

a course of vaccination.

Figure 3 (upper panel) shows a highly significant correlation
(r=0.955, p<0.0001) between the time of initiation of a vacciﬁe course and
the time of the beginning of the subsequent period of remission. Thus
temporally, vaccination is very strongly associated with transient remission
and is independent of when the vaccination is initiated relative to
diagnosis. Importantly, the Y intercept for this relationship is 2.4 months
which corresponds very closely to the mean time to remission (2.35 + 0.96
months) of vaccinated dogs showing a monophasic decline in AChR

antibody titers (Fig. 1, lower panel). When this data is analyzed as the

in the vacci nat ePCHIB2084/610896
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Overall, the nean AChR anti body | evels declined from
1.63 + 0.21 before to 1.14 + 0.17 nM after vaccination
(P=0 0015, two-tailed Paired24 Test). Conbined

adqiphdi Shpsdd BrtRberd PaBtidatRRl Ianuaﬁéh@,@@nl StheURRIArP kinte to
their sequential adm nistration. The vaccination
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wth fluctu |n AChR anti body. .l evels (2.4 mynths, .
Flo. 3) " and (NI IS Fliee ratiefies o Rieisidvien iaste

t 'ﬁ%cuﬁ&t:d@‘é%ﬁl@t A ao%duc%bﬁ%?ORCﬁR SHERAY 18088 ¥efhe next
possi bl e for the efficacy of the two vaccination

prsentiogstimegéd do ed sweeks)hégiawaer ebssirverCHir alhtd istogg with

¢ TGN RnGECHR, Eptodtiy Blerkn" Bk T SR p bHEDr SRrEE 28 (e0%)
t regwierinh)a diplihedrg ACRRI éhtlbloa ltl&ﬁ (Efg \Bafcﬁmé‘radar@D The 7
approached significance (p=0 aired ttest with

VBERNaen eeYantn) thathd dichsnat, Jrowrne%Ch sesfiboghenlevels were
'H?ﬂ &sh'a%‘? ke gﬁn'?alé‘gmrfhﬁéedé?ﬁg% Ne%l”ﬁ)?@c}ﬁ of 3

an sequent er nor € en vacci nes
V\@Iogsadm a4 soreeadh sdqraent@\zérbﬂ/ el nebnoAChRarantibbdy levels

R 4D 1 L SR L L A B
" RUDIOBd 5 IRAbE PhieAd Ree) | vacci nes vere given

sequent i ally (3 + 06) "as opposed to
simul t aneougoynt(nze@’admlmstsamn ob [ @i Bcell yaceines & superior

S BRI GAREPSr ©f Jondror, B A vaccine
t o ren ssi offhetvaetmation drotoddl wh€ prtfofned aaste(dFlolvays.
, two-tailed Mann-Whitney test) in the tinme to

r él',hes'g 2Bf Byee!l vRppines were given at the same time or a course of 3 T-
cell vaccine doses at 2 week intervals was followed by 3 B-cell vaccine
doses at 2 week intervals. Since the mean time between vaccination and
long-term remission for dogs showing a monophasic decline (2.35 months,
Fig. 1) was not different than the mean time between initiation of a
vaccination course and subsequent transient remission for dogs with
fluctuating AChR antibody levels (2.4 months, Fig. 3) and in this later group
was independent of the time of vaccination post diagnosis, comparisons
were possible for the efficacy of the two vaccination protocols regardless of
the pattern of AChR antibody levels. Figure 4’s upper panel shows that
the mean time to the first remission (either long term or transient) following

the initiation of vaccination approached significance (p=0.0639, unpaired t-



when the vaccines are adm ni stered sinultaneously
rat her than sequentially (Fig. 4 , |ower panel). Thus,
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be adm ni stered together. Since the same adjuvant
(TiterMax(r)) and carrier protein (KLH) were used in
bot h vacci nation protocols, 22 is unlikely that they
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rats were treated with B and §)et|des conj ugated to

k dpreI0d 67| 'rwmtallaé MdasyaidVitnexitest) irsiertinee ta raraisgion per dose

c alﬁrg L rriz #(é@%% agkémmgﬁg\frﬂgtgvﬁc?t Il’B%h tgﬁ/ rather than
paatehogﬁmw arigl Bodbeer pady. B-TiaR, i slstineginefizhey Qippebhe to

i nci dence of the disease was greatlyreduced in

vd@@wlﬁ%ttbat Qﬁtwﬁgcn(%%e agrmpaistesrd dogether. meinre dheagame
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severity corlng n anlrra S Wt ease aver age
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controls (8 while the clinical severity scoring in
ar@@ﬁﬁeguamlm tﬂlﬁseawm&ﬁegge@l dependent suctheatlecind B ARM

arbe%!:lés RERRLSSE d%ng o? tHe'a B\S/é t' and ggr?llerr %ln ‘in spontaneous
MG in dogs it effectively takes a combination of B and T-cell vaccine to
bring the fast remission we observe.
The average time at which 50% of the animals remitted was
2 months. This average remission time is 3.2 times faster than the
historical controls (6.4 months).
EXAMPLE 2 : COMPARATIVE EXAMPLE IN LEWIS

RATS .-

Lewis rats were immunized with purified AChR in order to
develop an experimental autoimmune M.G. Then Lewis rats were treated
with B and T-peptides conjugated to keyhole fimpet hemocyanin (KLH).
Both serum and preparations from animals vaccinated with the
complementary peptide were shown to bind the pathogenic antibodies.
With B-peptide composition, the incidence of the disease was greatly



Mor eover, passive adm nistration of nonoclonal anti-Id
antibody to rats during the course of disease
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severity (Araga et al, 1996). The results are shown in
Table 3. Table 3. Collected results fromthe ani rral

nodel trials for ARM vacci neod or EAMG EXAMPLE 3. -
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to control %vépmﬁégs‘?\% ""aélrl?nrl%}étloﬁ' gl trﬁ&%l’&aal anti-ld

vacci nation wt peptide together with B-
c angikeakya torrate rdusing ‘eheacmw“se cAl dlyeassslngncﬁmn: anmuambfn@bmced

| AN aiPact 4R SRR (Ae S BB B s R HiPEfown

bcrtab|eT3_and B- pepti des neither increased nor di m ni shed
the efficacy of either peptide vacci ne al one _
suggest i ng AR Bh&lepiedniesylisdiagn dhefanimal imogel ttgalsffor

t Tabl e 4 Consequently, canine and
Iﬁﬁ\ﬂv%&ﬂ &ﬁée'}f‘p‘(ézs EAMG in rats, are characteri zed

ds having agaMBR anti body response that is
predom nantly (68% against the MR Furthernore

M R-speci f i cantl b%ﬁ@@se&:@ﬁldﬁaggu vel y t[laisepee saverity

yasthenrcphenot Vc‘éﬁ’cro?é”('n?' Ttteated (n) |[controls (n) |treated (n)
B-peptide 90 % (39) |25 % (16) 1.3 (39) 0.25 (39)
composition
T_peptide 89% (18) |55 % (18) |25 (18) 1.2 (18)
composition

EXAMPLE 3.-: COMPARATIVE EXAMPLE ON LEWIS
RATS.

To evaluate whether vaccination with T-peptide together with
B-peptide with an hydrocarbon group causes a different effect on
experimental autoimmune myasthenia gravis (EAMG) than either B with an
hydrocarbon group and T-peptide alone and separately, Lewis rats were
immunized three times with keyhole limpet hemacyanin (KLH) or T-peptide

or B-peptide with an hydrocarbon group coupled to KLH either alone or in



this together with the ability of the B-cell vaccine
to induce an anti-idiotypic anti body response to
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used in hurran an ar e ect of
rats, are characterized as having an AChR antibody response that is

predominantly (68%) -against the MIR. Furthermore, MIiR-specific-
antibodies can passively transfer a myasthenic phenotype. Considering
this together with the ability of the B-cell vaccine to induce an anti-idiotypic
antibody response to MiR-specific-antibodies and B-cells in rat EAMG,
lowering AChR antibody levels and ameliorating disease, it does not seem
particularly surprising that this vaccine diminished AChR antibody levels in
dogs. Such efficacy in rat EAMG, as well as spontaneously acquired
canine MG coupled with a predominant anti-MIR antibody response in
human MG, suggests a potential utility of the B-peptide vaccine in the

human disease. Indeed, naturally occurring anti-idiotypic antibodies
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are necessary but that their real nature is not of
primary inportance. Experiments were carried out to
prove that a conbination tozp carrier and an adj uvant
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Conpl enent a

eptide according . to claiml, wherein
sai 0 at T eadteBnBonfis B h dtheRreuPaRes AR e the
ge0uRtuas BppictiaR! Yf athaxl | pacdines Swmbshirhahedwathylad hoc
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For a prophylactic or a therapeutic treatment in humans, the
best carrier and adjuvant suitable for human use were determined.

All the animal experiments were carried out with the same
peptides that will be used in human and that are the subject of this
application.

During the experiments they were coupled to different
carriers and combined with different adjuvants. It is proven that the
carriers and adjuvant are necessary but that their real nature is not of
primary importance. Experimenis were carried out to prove that a
combination to a carrier and an adjuvant suitable for human use was
working as well as or even better than carrier and adjuvant easy to

manage and use in labs with animal experiments (McAnally J.L. et al,
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3. Conplenmentary peptide according to claim1, wherein
the sequence SEQ ID NOL is conplenentary to residues 6

of the acetylcholine receptor. 4 . Therapeutic
conposition conprising the conplementary peptide
according to claim1l and at Jgeast one carrier. 5.
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accompanying claims.
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500 to 50 m crograns, advantageously from 100 to 50
m crograns of the conplenentary peptide having at

buffer saline with at | east one adjuvant and the

second fornul ation conprises from750 to 25

m crogranms, preferably from2300 to 50 m crograns,

advant ageously from 100 t LIS crograns of the

conpl ementary _peptide having the sequence SEQ ID NO 2
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onposi tion accordi'ng to claimb
nanbydrocarbomgraupacci ne to be used in a therapeutic or

pr ophyl actl nent, of thenia gravis .
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peptide according to claim 1 and at least one carrier.

5, Therapeutic composition comprising the complementary
peptide according to claim 1 and a compiementary peptide having at
least a sequence SEQ ID NO2, which sequence is complementa\gry to a
T-cell recognition site of the acetylcholine receptor, as well as at least

~ onhe catrier.

6. Therapeutic composition according to claim 5, wherein the
sequence SEQ ID NO2 is complementary to residues 100 fo 116 of an
o~chain of said T-cell recognition site of the acetylcholine receptor.

7. Therapeutic composition according to claim 5 comprising
a first and a second formulation, the first formulation comprising said
complementary peptide having at least the sequence SEQ ID NO1 with

at least one carrier, the second formulation comprising said
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conprising the steps of: - synthesizing of the

conpl enentary peptide having at |east the sequence SEQ
hydr ocar bonati ng a tryptophan PerUM006/010896
| ocated in position 8, in said sequence SEQ ID NAO 19.
Met hod for manufacturing a nmedi canent to be applied in
nmyast heni a gravis conprisi n@8 he steps of: -

Synbbﬁﬁil@h@ﬁta&%@e?ﬁd@héﬂﬁ@b@l@%@ﬂ@é s8guériy SEQAID Ne@siith
the sequence SEQ ID NOL according to claiml1, and -
coupl leagt ene cABI®onpl ement ary pepti de having at | east

h i th. \ ' .
Method 1 or BariPRoE otipobiifn, a6aairE, GRf 4 ¥omsiking

manu urrng anen
nmyasohemsd ¢ 26 micogrmssi prgferablys freps 500: to- 50 micrograms,

synt hesi zi ng the co ementary. pepti de having at | east
t he 28¥RffeRERUEECD tacé@r%l%a&a@% i%ﬁ"g\j,comp‘eme”tary
syn 4 : c n pig ' at ol t
* hoPSEiE RAalG SRR E S RprSrSEts RENGE, B Rl of
conphesgmtarbufiee paiirdewitinat leaat oheadjuvent carrier. 21.

Met hod f or factur.ing a di canent,. to, be applied in
myast heni a |§‘rSl %F?P@aﬂﬁrﬁ%mpr?gﬁme?%‘f%ﬂ@go?z c_:amP% comprising
MaNgoAt 7250 &9 26N midrofidmd, oprexdrabiyofroRy 599Mdh8ei michshrams,
t he conpl enent arfy pe$t| de having at |east the sec?uence
SEQafmamegeasdyritmgled te 13l migrogamshbyl eaehpldonplementary

W t . i - turi .
cecRatas e Gt Bhote it sERAEMAE' Hisaf shl et
pepti de havilogThérabeatd composition @asceraBicQol dhilCR wharsin the

by coupling it wwth at | east _a carrier. 22. Method of
tr eﬁfﬁ*réﬂ'im&'?t'% £oMpaiaes figPhy PR 1P P ENSrRIAIeY RiEiesakly from

1SS OTHBRE ! o IRBL P I045140 brograms of
7. 1885 tdspipreaicias) SRtk eSRNIAINGE I¢asSThélGequence SEQ ID NO1
in 0,5 mi of phosphate buffer saline with at least one adjuvant and the
second formulation comprises from 7'50 to 25 micrograms, preferably
from 500 to 50 micrograms, advantageously from 100 to 50 micrograms
of the complementary peptide having the sequence SEQ ID NO 2 in 0,5

ml of phosphate buffer saline with at least one adjuvant.

11. Use of the composition according to claim 4 for
manufacturing a vaccine to be used in a therapeutic or prophylactic
treatment of myasthenia gravis in mammals.

12. Use according to claim 11 wherein the vaccine induces
an activation of cell mediated immunity depending on B lymphocytes.

13.Use of the composition according to claim 5 for
manufacturing a vaccine to be used in a therapeutic or prophylactic
treatment of myasthenia gravis in mammals.

| 14. Use according to claim 13, wherein the vaccine induces
an activation of cell mediated immunity depending on B and T

lymphocytes.
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<110> Curavac, Inc. Corporation Trust Center : ' 'L
<120> Pepti de vacci ne for a therapeuti c¢c o r prophyl

139514CL <160> 2 <170> Patentln version 3.3 <210> 1
<211> 16 <212> PRT <213> artificial sequence <220>
<223> conpl enentary peptide2p o the residues 61-76 of

the maj or Iweaf Oth'éegio%bd%ftl&heac%@)ﬂlﬁg ¢hobiale 7 for
receptor involved n Myast henia gravis <220> <221>

PEPTiaDEfacting esyaccme (®)be<psgc mh@ therapegptan prophylactic

posj tio ri se. an t|onal t t

Py alr e S P e Rk U BB g St and second
subfgrmuldtiefs @é):ﬂg & I8 Bd PinigtBreRPdiruitahéyusiy bs seduergieily.

al ky! group, particularly a 2,4, 6-trinmethoxybenzyl

group <400>16: UsR apserdins: torgliaim {18, wherein tpe-[\fa‘gzcmpeln;b\agps
A a ﬁy%ﬁf#fagﬂlsgflé Ar‘ﬁ@dlé’ie% mﬁﬁltzzﬁgﬁegdlﬁél%ﬁ B and T

<218 > ar ficia
lymphocytes.

17. Detection kit comprising the complementary peptide
according to claim 1 for detecting anti-idiotypic antibodies of the major
immunogenic region of myasthenia gravis.

18. Method for manufacturing said complementary peptide

having at least the sequence SEQ ID NO1 according to claim 1,
comprising the steps of:

- synthesizing of the complementary peptide having at least

the sequence SEQ ID NO1, and

- hydrocarbonating a tryptophan residue located in position 8,

in said sequence SEQ ID NO1.

19. Method for manufacturing a medicament to be applied in

myasthenia gravis comprising the steps of:
- synthesizing the complementary peptide having at least the sequence
SEQ ID NO1 according to claim 1, and
- coupling of the complementary peptide having at least the sequence
SEQ ID NO1 with at least one carrier.
20. Method for manufacturing a medicament to be applied in
myasthenia gravis comprising the steps of:
- synthesizing the complementary peptide having at least the sequence
SEQ ID NO1 according to claim 1,
- synthesizing the complementary peptide having at least the sequence
SEQ ID NO 2, and
- mixing of both complementary peptides with at least one carrier.
21. Method for manufacturing a medicament to be applied in

myasthenia gravis comprising the steps of:
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- manufacturing the first formulation by synthesizing the complementary

peptide having at least the sequence SEQ ID NO1 according to claim 1,

and by coupling it with at least a carrier, and ‘

- manufacturing the second formulation by synthesizing the
5 complementary peptide having at least the sequence SEQ ID NO2, and by

coupling it with at least a carrier.

22. Method of treatment of myasthenia gravis in mammals
comprising the administration of a therapeutic composition according to
one of the claims 4 fo 7.
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