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FIELD OF INVENTION

The present invention relates in general to the treatment and/or prevention of diseases which
involve amyloid deposition. In particular, the invention relates to the treatment of

amyloidosis.

BACKGROUND TO THE INVENTION

Amyloidosis is a serious and usually fatal disease caused by accumulation in the tissues of

1
abnormal insoluble protein fibres known as amyloid fibrils . These are derived from

different proteins in different forms of the disease but all amyloid fibrils share a common

1
cross-P core structure and all are derived by misfolding of normally soluble precursor proteins .



In addition to the anyloid fibrils thensel ves, anyloid deposits are al ways
rich in 2 proteoglycans, sone of which are tightly bound to the fibrils . A
nor mal nowef2ndwdobd2ar pl asma protein, serumanyloid P corporerpeosSBB), is

al so al ways present in anyloid deposits by 3,4 virtue of its avid specific
cal cium dependent binding to all types of anyloid fibrils . 5 Human SAP is
a constitutive protein in the plasma , at a concentration of around 20-40
ng/1 and with a total of about 50-100 ng of SAP in the conbined plasna and
ext r avas c uhaddion dorferamypdoit Sibpidd thembelves; amjyloichdipoiitiuet slveayd righin ents wit h

di seases other than anyloidosis . In contrast, in patients with anyl oid,

SAP is also specificall ncentrated,in the anpyl.ofd deposits d..in_an
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20, 000 ny of _SAPinthe,arinoid. ) . . .
protein, serum amyloid P component (SAP), is also always present in amyloid deposits by

3,4
virtue of its avid specific calcium dependent binding to all types of amyloid fibrils .

5
Human SAP is a constitutive protein in the plasma , at a concentration of around 20-40 mg/l

and with a total of about 50-100 mg of SAP in the combined plasma and extravascular

6
compartments both of normal individuals and patients with diseases other than amyloidosis .

In contrast, in patients with amyloid, SAP is also specifically concentrated in the amyloid

deposits and in an individual with extensive systemic amyloidosis there may be as much as

7
20,000 mg of SAP in the amyloid .

Amyloid deposits are extracellular and they cause disease by progressive accumulation until

they damage the structure and thus the function of whatever tissue they occupyl. There is
very rarely any inflammatory or ‘foreign body” response to amyloid deposition, either seen
locally in the tissues or suggested by systemic markers of inflammation. In so called
systemic amyloidosis the deposits can be present in any tissue or organ in the body but
deposits are never seen within the brain substance in these forms of the disease. Systemic
amyloidosis is the cause of about 1 per 1000 of all deaths in developed countries, and is
always fatal unless the abundance of the protein which is the precursor of the amyloid fibrils

can be sufficiently and persistently reduced. This is difficult to achieve in many forms of

18
amyloidosis and may be impossible, and there is thus a major unmet medical need . Local

forms of amyloidosis, in which the deposits are confined to a single anatomical site or a single



Anyl oi d deposits are extracellular and they cause di sease by progressive
accunmul ation until they damage the structure and thus the function of
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local amyloidosis will certainly be therapeutic , removal of the amyloid deposits in

Alzheimer’s disease and type 2 diabetes should also be clinically beneficial.

Systemic amyloid A protein (AA) amyloidosis is readily induced in mice by chronic

inflammation following intravenous injection of an extract of amyloidotic tissue containing
- . . . 9 .
amyloid fibrils, and known as amyloid enhancing factor . This model very closely resembles

human AA amyloidosis with major amyloid deposition in the spleen and liverw. With the
relatively brief period of amyloid induction, for example as used in the experiments described
herein, there is very little amyloid deposition elsewhere. The AA protein which forms the
amyloid fibrils is derived from its circulating precursor, serum amyloid A protein (SAA),
which is an acute phase protein. The plasma concentration of SAA rises sharply from its

normal trace value of less than 5 mg/l in response to almost any form of inflammation and



anyloid fibrils, and known as anyl oid enhancing factor . This nodel very
closely resenbles to human AA anyl oidosis with major anyloid deposition in
t he spl eewoan@/dobszer . Wth the relatively brief periodpofi/EReyisosss33

i nduction, for exanple as used in the experinents described herein, there
is very little anyloid deposition el sewhere. The AA protein which fornms the
anyloid fibrils is derived fromits circulating precursor, serumanyloid A
protein (SAA), which is an acute phase protein. The plasnma concentration of
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Eur opean patent application EP 0 915 088 di scl oses conpounds which are
conpetitive inhibitors of binding of SAP to anyloid fibrils, as well as

met hods f o¥nivereal in themeguse mads! wq@me@ﬁiwéa V@BHI?JBWEIW%FCEH'%@H approptglyg 15
088 is

(R) - 146- [ (RyopmOdatodiaytheyesigh phiharapeytic] expetimentiexanoyl | pyr rol i di ne- 2- car box
ylic acid (CPHPC), however, any of the conpounds described therein, or any
ot her conpound whi ch depletes circulating SAP can be used in the practice
of the present invention. International Patent Application WO 2004/099173,

i ncor por at @go @ §latenPXppl RAEIENE 0.9131089 dfeRSES RBRfoRAdd WEIER BicCcop@Rawnds t hat
could also be used in the practice of the present invention.
inhibitors of binding of SAP to amyloid fibrils, as well as methods for their manufacture. A
preferred compound disclosed in EP 0 915 088 is
(R)-1-[6-[(R)-2-Carboxy-pyrrolidin-1-yl]-6-oxo-hexanoyl|pyrrolidine-2-carboxylic acid
(CPHPC), however, any of the compounds described therein, or any other compound which
depletes circulating SAP can be used in the practice of the present invention. International

Patent Application WO 2004/099173, incorporated herein by reference, also describes

palindromic compounds that could also be used in the practice of the present invention.

In human SAP transgenic mice, human SAP is present in both the circulation and the amyloid
deposits. The drug
(R)-1-[6-[(R)-2-Carboxy-pyrrolidin-1-yl]-6-0xo-hexanoyl]pyrrolidine-2-carboxylic acid

(CPHPC) is specifically bound by human SAP in a complex composed of two native

16
pentameric SAP molecules and 5 CPHPC molecules . This complex is recognised as

abnormal by the liver and is very rapidly taken up by the hepatocytes and degraded, thus



I n human SAP transgenic mce, human SAP is present in both the circul ation
and the anyl oid deposits. The drug

(R) - 1- [ 6-WORpesO@sbOXY- pyrrolidin-I-yl]-6-0x0-hexanoyl ppympredos@dsssas 2- car bo
xylic acid (CPHPC) is specifically bound by human SAP in a conpl ex conposed
of two native 16 pentaneric SAP nol ecul es and 5 CPHPC nol ecules . This
conplex is recogni sed as abnormal by the liver and is very rapidly taken up
by the hepatocytes and degraded, thus 16 eff|C|entIy clearing SAP fromthe
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the drug is a IS extrenely rate nei t'her
the 16 drug itself nor the SAP deplgtion it produces have caused any

adver se effoeat long aFiherdeug s adwmindstared of CPHPG saktrbeelgfwdll thleoatedCRidREither the
treatnment in human systenic anyl oi dosi s patients, especially wth respect
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swift and optlnal t hera eutlc ef fi cacy capabl e of preserving organ functlon
and pr ol orfyidrges pF @inigal B%&eiﬁé Fog GPHRCJteatiaght & By yaG RIS agy jordopis gghsnds,
substantial or conplete clearance of the anyl oid deposits.

especially with respect to preservation of renal function in individuals with predominantly

renal amyloidosis.

However, despite these promising observations with CPHPC, swift and optimal therapeutic
efficacy capable of preserving organ function and prolonging life in patients with systemic

amyloidosis will require substantial or complete clearance of the amyloid deposits.

International patent application WO04/059318 describes methods which are asserted to
enhance fibrocyte formation which comprise the provision of compositions which bind SAP.
Such compositions include anti-SAP antibodies and CPIIPC. However, W004/059318 does
not describe the treatment of diseases associated with amyloid deposition. Moreover,
W004/0593 18 does not describe the specific combination of an anti-SAP antibody and

CPHPC. Furthermore, recent data indicate that SAP is not associated with fibrocyte

20
inhibition, and thus that SAP depletion does not enhance fibrocyte production .

Accordingly, there is a need in the art for improved therapeutic efficacy in patients with

systemic amyloidosis to preserve organ function and prolong life.

Citation or identification of any document in this application is not an admission that such



I nternational patent application WO04/059318 descri bes net hods which are
asserted to enhance fibrocyte formati on which conprise the provision of
conposi t iwo0eiiosszebi nd SAP. Such conpositions include aotT/EPSAR088383 bodi es
and CPHPC. However, WO04/059318 does not describe the treatnent of diseases
associated wth anyl oi d deposition. Mreover, WO04/ 059318 does not describe
the specific conbination of an anti-SAP anti body and CPHPC. Furthernore,
recent data indicate that SAP is not associated with fibrocyte 20

i nhi bi ti ondJocament ik asaitahktas pABr ae pd i ipossenidesentioh. enhance fi brocyte
production . Accordingly, there is a need in the art for inproved
therapeutic efficacy in patients with system c anyl oidosis to preserve
organ function and prolong life. Citation or identification of any docunent

in this a Iﬂﬁ@ i i HIPING 'Ssi on that such 5 docunent is avail abl e
as prior M&%on. SUMVARY OF THE | NVENTI ON The

present inyention is based, at |east.in parf, on the rprisi findin
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effectively depletes human, SAP fromthe circulation, and additionally
treat ment aueNchhY RSBt psemppand whickafbectivglydepletesthuman AP fiomdhes or e,
there is provided a pharmaceutical conposition conprising a conpound which
depl et es sadrculatianapd edditiPndbnipenteent Wigym) antibody steeifsifoctABti on, in

conmbi nation with an anti body specific for SAP. Preferably, the conmpound
whi ch depletes SAP fromthe circulation is an SAP crosslinking agent. It
has been found that conpounds capable of crosslinking a plurality of SAP

ol ecul es Tnh frCspédt GHERIIO NGB USHoliaed SPRachRcARIchPRInHHitRhicipatiad af rom
the circulation; see WO03/013508." Exanpl es of such conpounds inclu
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anyloid are %Ft forth, for. qiaqglﬁg%n 0 915 088, the disclosure of which
i s i ncor pdHRRtRR MaANARPAdSHCRITc- fOf BAPyse of these, and ot her mol ecul es

to deplete SAP from

Preferably, the compound which depletes SAP from the circulation is an SAP crosslinking
agent. It has been found that compounds capable of crosslinking a plurality of SAP
molecules in the circulation cause the SAP to be rapidly eliminated from the circulation; see
WO03/013508. Examples of such compounds include multivalent ligands specific for SAP,
for example multivalent competitive inhibitors of SAP binding. Competitive inhibitors of
binding of SAP to amyloid are set forth, for example in EP 0 915 088, the disclosure of which

is incorporated herein by reference; the use of these, and other molecules to deplete SAP from

16
the circulation is described, for instance, in WO03/013508 and Pepys et al. , which are also

incorporated by reference in their entirety. International Patent Application WO
2004/099173, incorporated herein by reference, also describes palindromic compounds that
could also be used in the practice of the present invention. Alternatively, any compound that

results in the depletion of circulating SAP can be used in the practice of the present invention.



16 the circulation is described, for instance, in WO03/013508 and Pepys et
al. , which are also incorporated by reference in their entirety.

| nt er nat iwoabodRamveat Applicati on WO 2004/ 099173, i ncor pecairrdoisesssn by
reference, al so describes palindrom c conpounds that could al so be used in
the practice of the present invention. Alternatively, any conpound that
results in the depletion of circulating SAP can be used in the practice of
the present invention. W) 20091000926PCT/ EP2008/ 058333 In a preferred
enbodi nentln ahefeaodpmbodimesht, the adepgloahé sshiSARIchleommIATefromrthel tindulaivniisa a
D-proline; preferred are D-prolines of the Fornul a: wherein Ris vOH

D-proline; preferred are D-prolines of the Formula:

0 OH HO O

HO O
S - 07
. R]
RI - O 7Y 2 R1
I-A I-B
wherein
R is
Q OH
N
—N
and the group

1
R is hydrogen or halogen;
X-Y-X is a linker having at least 4, advantageously at least 5, advantageously at least

6, up to 20 linear or straight-chain carbon atoms, wherein
Xis -(CHZ)n-; -CH(Rz)(CHZ)n-; CHzo(CHz)n'; CHZNH-; benzyl, -C(R2)=CH-;
-CHZCH(OH)-; or thiazol-2,5-diyl,;
Y is —S-5+; '(CHz)n'; -0-; -NH-; ~N(R2)u; -CH=CH-; -NHC(O)NH-;-
N(RZ)C(O)N(RZ)—; -N[CH2C6H3(OCH3)2]—; -N(CH?_CGHS)-;
-N(CH2C6H5)C(O)N(CH2C6H5)-; -N{alkoxyalkyl)-;

N(cycloalkyl-methyl)-; 2,6-pyridyl; 2,5-furanyl; 2,5-thienyl,

1,2-cyclohexyl; 1,3-cyclohexyl; 1,4-cyclohexyl; 1,2-naphthyl;



and the group R is hydrogen or hal ogen; X-Y-X is a |linker having at
| east 4, advantageously at |east 5, advantageously at |least 6, up to 20
| i near orwetzn@/mhd2échai n carbon atons, wherein 22 X i s PCCEP2)08/5833CH( R
)(CH)-; CH20(CH2)n-; CH2NH; benzyl, -C(R )=CH:; CH2 CH(OH)-: or
thiazol-2,5-diyl; 2 Yis -S-S; -(CH2).-; -0-; -NH; -N(R)-; -CH=CH;
-NHC(O)NH-; - 22 N(R )C(O)N(R )-; -N CH2C6H3(OCH3) 2] -; - N(CH2C6Hb) -;

N( CH2C6H5) C( 0) N( CH2C6H5) -; - N( al koxyal kyl ) -; N(cycl oal kyl -net hyl ) -;
2,6-pyridyl; 2,5-furanyl ;1,&nbphthyleh$inapith?l; ¢ yeehaphewl biphbngleayad lohehstlylen,

1, 4-cycl ohexyl ; 1, 2-naphthyl;
1,3-phenylen and 1,4-phenylen, wherein the phenylen groups are
optionally substituted by 1-4 substituents, selected from halogen, lower
alkyl, lower alkoxy, hydroxyl, carboxy, -COO-lower alkyl, nitrilo,
5-tetrazol, (2-carboxylic acid pyrrolidin-1-yl)-2-oxo-ethoxy,
N-hydroxycarbamimiodyl, 5-oxo[1,2,4oxadiazolyl, 2-oxo [1,2,3,5]

oxathiadiazolyl, 5-thioxo[1,2,4]oxadiazolyl and

5-tert-butylsulfanyl-[1,2,4oxadiazolyl;
2
X’ is #(CHz)n-; _(CHz)nCH(R ) _(CHz)nOCHz-; -NHCHZ—; benzyl,
2
-CH=C(R )-; CH(OH)CHZ; or thiazol-2,5-diyl;

R2 is lower alkyl, lower alkoxy or benzyl and

nis 0-3,
or a pharmaceutically acceptable salt or mono- or diester thereof. The compound which
depletes SAP from the circulation, including the preferred embodiments mentioned above, is

referred to hereinafter as an SAP-depleting compound.

In one embodiment, D-proline of formula I-A above can be written as

Ligand - linker - Ligand, wherein the X-Y-X* moiety of formal I-A forms the linker. Itis
within the scope of the present invention that the linker (X-Y-X") can be from 4 to 20 linear
carbon atoms in length, including from 4-15 linear carbon atoms, 5-10 linear carbon atoms,
and 6-8 linear carbon atoms in length. The linker can be a straight or branched chain, or can
optionally form one or more ring structures, with the proviso that at Ieast 4 linear or

straight-chain carbon atoms are present in the linker. In one embodiment, at least one of the



1, 4-napht hyl ; 1, 5-naphthyl; 1, 6-naphthyl; biphenylen; or 1,2-phenylen,

1, 3-phenyl en and 1, 4- phenyl en, wherein the phenylen groups are optionally
subst i t utwa 2bgp/abesésubst it uents, sel ected from hal ogen, pcomPeooalokssss | ower
al koxy, hydroxyl, carboxy, -COO|ower alkyl, nitrilo, 5-tetrazol,
(2-carboxylic acid pyrrolidin-1-yl)-2-o0xo-ethoxy, N-hydroxycarbam m odyl,
5-oxo0[ 1, 2, 4oxadi azol yl, 2-oxo [1, 2,3,5] oxathiadiazolyl,

5-t hi oxo[ 1, 2, 4] oxadi azol y1 and 54ert-butyl sul fanyl141, 2, 41oxadi azol y1l; 2 X

I s - {CH2) nkinear {:GitiA) gh®ldhdin )G atomé Ci) Bheptidd@Ry substitd@ddby; atliensrye, hePere @dnC( R ) -;
CH(OH)CH, or thiazol-2,5-diyl;, 2 Ris |lower alkyl, |ower alkoxy or benzyl

and n i s OseRctcQfrdin M@, GRS S4tfvafid é%s@@@f)s%ﬁr%b.or nmono- or diester
t hereof The conpound whi ch depl efes SAP fromthe circulation, including the

preferred enbodi nents nenti oned above, is referred to hereinafter as an
SAP- depl eti ng conpound.

In one embodiment, the D-proline is
(R)-1-[6-[(R)-2-Carboxy-pyrrolidin-1-yl]-6-oxo-hexanoyl|pyrrolidine-2-carboxylic acid

(CPHPC).

Preferably, the composition does not comprise ethanolamines and/or phosphoethanolamines

and/or 4,6-pyruvate acetyl of B-D galactopyranose and/or calcium and/or IL-4 and/or IL-3.

Preferably, the composition is not indicated for enhancing fibrocyte formation.
Advantageously, the composition does not enhance fibrocyte formation. Preferably, said
antibody specific for SAP does not target a portion of SAP asserted to be functional in

inhibiting fibrocyte formation from monocytes.

In a further embodiment, the composition is indicated for use in the treatment of amyloid
disease, and there is accordingly provided a pharmaceutical composition comprising an
SAP-depleting compound and an antibody specific for SAP for use in the treatment of amyloid

disease.

Amyloid disease, as referred to herein, can be any disease which is associated with the
extracellular deposition of amyloid fibrils in the tissues. For example, amyloid disease is a
disease selected from the group consisting of any form of systemic (visceral) or local

amyloidosis, type 2 diabetes and Alzheimer’s disease.



I n one enbodi ment, D-proline of formula I-A above can be witten as Ligand
- linker - Ligand, wherein the X-Y-X noiety of formal I-A forns the

| i nker. Iwoi2s0wiobdzsn t he scope of the present inventi onpPChar2aosmsssnker
(X-Y-X') can be from4 to 20 linear carbon atons in length, including from
4-15 linear carbon atons, 5-10 |linear carbon atons, and 6-8 |inear carbon
atons in length. The linker can be a straight or branched chain, or can
optionally formone or nore ring structures, with the proviso that at |east
4 linear or straight-chain carbon atons are present in the linker. In one
enbodi ment, at |east one of the |Ilinear or straight-chain C atons can be
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et hanol am.nes agﬂ%or phosphoethanolanlnes and/ or 4, 6-pyruvate acetyl of

13- D gal actB{r4Nose and/or cal cium and/or | L-4 and/or |L-3. Preferably,
the conposition is not indicated for enhancing fibrocyte formation.

Advant ageously, the conposition does not enhance fibrocyte formation.
Preferably, said antibody specific for SAP does not target a portion of SAP
asserted tloaferthermspdconbdre isprovidediheiusg ad BBiPedopteting comadirshinfeooinatino swthes .
In a further enbodi ment, the conposition is indicated for use in the

treat nent #fanébydyoipdoitic Se0SLP iraihd nidd@renirs ofg Eahgisniinyfopihe \tedetknd or
pharmaceutical conposition conprising an SAP-depl eting conpound and an

anti body spegiyidGs $mypHE diQhseise in the treatment of anyloid di sease.
Anyl oi d di'sease, as referred to herein, can be any disease which is

associated with the extracel |l ul ar deposrtlon of anyloid fibrils in the
ti ssues. For exanple, anyloid disease is a disease sel ected fronlthe group

consi sti ng_ of an for £ vi scer | oc a 0| type 2
i abet s aHEPREDNE] gﬁ’ﬁ%ﬁ%@& com&ﬂmai % 1@?(? here ﬁ@e@a%% peiralHian
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pr ef er abl yumenasdhewdeaves subsigptialdenomnisch ST asseciatadiwith thiegmihonl dapasits iISAR:

tissues. The greatest depletion of SAP from amyloid deposits which has been observed in
human patients is about 90% after months of continuous CPHPC administration. Intravenous
infusion of antibodies against human SAP into patients whose circulating SAP has been
depleted enables the antibodies to locate and bind specifically to the amyloid deposits and

promote their rapid and extensive regression, with corresponding clinical benefit.

Combination treatment of individuals with established systemic amyloid deposits using the
SAP-depleting compound and anti-SAP antibodies safely and effectively causes the rapid and
essentially complete clearance of the deposits. To the best of the inventor’s knowledge, such
deliberate, prompt and targeted clearance of established amyloid deposits has never previously

been achieved in any patient or animal model or by any other method.

Advantageously, since SAP is present in all amyloid deposits of all types in human diseases

10



In a further aspect, there is provided the use an SAP-depl eti ng conpound in
conbination with an anti body specific for SAP in the manufacture of a
conposi t iwo 2b@voobdze treat nent or prophyl axis of arnyl oi @CuiEre@s®s8333 eat ment
wi th an SAP-depl eting conpound as defined herein clears alnost all the
circul ating human SAP but | eaves substantial anounts of SAP associated with
the anyl oid deposits in the tissues. The greatest depletion of SAP from
anyl oi d deposits which has been observed in human patients is about 90%

af t er nont &isoddfted afthiamytuid dgRHRGnathel udimgt anatloidosis,| Alvhamerio dseasafaud iypr 20f
ant i bodi es agai nst human SAP into patients whose circul ati ng SAP has been

depl eted enghh&s tlﬁshﬁ)p%ﬁchl@@f}iaﬁﬁlehﬂs lpsiahBlean dil RidhbopRRhE.I CRkfeyathp) thdre

anyl oi d deposits and pronote their rapid and extensive regression, with
correspondi i: 0} It pnation treatment of individuals with
establi shgl(lli‘og‘ipcsb é%og%lgan%%%ﬁ%hggsgg@%&ﬁséi ng the SAP-depl eting conmpound and
anti-SAP anti bodies safely and effectively causes the rapid and essentially
conpl ete cl earance of the deposits. To the best of the inventor's

know edge, such deliberate, pronpt and targeted cl earance_of established
anyl oi d_depdsiurthenpspedhdbese ipprevidsd g methndelar Heating\acibleqt Siipring fioaher & risk

ani mal nodel or by any other nethod. Advantageously, since SAP is present
in all am/frahdmgbpddiseaseofongprisingqslasnistering taa suhijert aseced thersolod eomemdsitionh
anyl oi d deposition, including amyloidosis, Al zheiner's disease and type 2
di abet es, domfisapRmoptidesclinge@nifpuhd had apmtbodbkgecific @k BAPuch condi ti ons.
Preferably, the invention is for the treatnent of anyloidosis. In a further
aspect, there is provided a nmethod for treating a subject suffering from or
at risk fromanyloid di sease, conprising admnistering to a subject in need

t hereof a €0 it conpri si;n n. .SAP- depl et | ant i body
speci 11 c O SpeHREERIR Bt IS EhettRa” b A RETHR R B Pl

adm ni stered sinmultaneously, for instance separately. or.in ] Xxture, or
sequent i alP§fangesepgate B dBRdmRures ‘I’Fese‘il‘r‘f‘é'&f"ﬁﬁéntaIrnrOé‘GPﬁ‘é’Oé‘&FFﬁ‘Fﬁg&eamem

adm ni stration of the SAP-depl eting conpound al one, followed by

adni ni st r dEgiore eimprises administation dyhe SAZHdepleting somppungedpis; follpwedyound

adm ni stration may be continued during adm nistration of the antibody. In a
t hi rd aspeciinistratien éfshgpamiboded @pkorallfyothe G4d-dapldting compatmbatmiofstration may
anyl oi dosi s conprising an SAP-depl eti ng conmpound and an anti body specific

for SAP. ThedstihudoiPREeannisetion®fHetided,. f or si nul t aneous, sinultaneous
separate or sequential adm nistration, or a conbination thereof In a

preferred enbodi nent, the SAP-depl eting conpound and the anti-SAP anti body
are adm ni stered sequentially, such that the SAP-depl eting conpound is

dmi ni st d bef t tib i.ni st i b t ed

o onuen HEh S50 B0l D AR 8 b Ry D RS S B
way; or single dose adm nistration_nmay be _enpl ogyed, .in which the

SAP- depl et $fgr6'd€ﬂﬁ%%%nléﬁ’aﬂéﬂd fp gntihody Bawﬁg&%é Sadmi ine & OMmPORERs &4 §e

provided for simultaneous, simultaneous separate or sequential administration, or a

combination thereof.

In a preferred embodiment, the SAP-depleting compound and the anti-SAP antibody are
administered sequentially, such that the SAP-depleting compound is administered before the
antibody. Administration may be conducted over an extended period of time, by infusion,
repeated bolus doses or in any other way; or single dose administration may be employed, in

which the SAP-depleting compound and/or the antibody are administered once only.
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In a specific enbodi nent, the SAP-depl eting conpound is adm ni stered over a
prol onged period, but the antibody is admnistered in a single dose. In a
fourth aswecbgy/mbese is provided a nmethod for identifyi rgTAP2@0§A5833% hat can
be used in conmbination with the SAP-depleting conpound for the treatnent of
anyl oi dosi s, conprising the steps of: (a) contacting a non-human ani nal
with transgeni c expression of human SAP in which system ¢ AA anyl oi dosi s
has been induced, with the SAP-depl eting conmpound thereby depleting the
circulating SAP;, (b) contacting said transgeni c non-human animal with one
or nore agents; and (c) determning if said agent(s) pronote substantial or

conpl et e rRgrHe&tie BmBbdi{tat, aNy$ AP UcHiRRAS térBpdund N LIMDIstdtedBVer AbrdBhged
wherein an agent that causes substantial regression of the anyloid deposits

in the non:h j b bs. iondi.cat i fo: nt that can be used for the
treatnentq% %gﬁgF?&ﬁ%@%%&fﬁfgﬂgﬁg%Fﬁﬁn?ﬁ%@$?§%§genic non- human animal is a
nouse, suitably a C57BL/6 nouse with the nouse SAP gene del eted and which
is transgenic for hunman SAP. It is noted that in this disclosure and
particularly in the clains and/or paragraphs, terns such as "conprises”,

" conpr i sedn 2 foprghpasnest Rgre igmeovided 4 mridod for el Ipa &N et it cat b 15diRd to
it in US Patent |aw, e.g., they can nean "includes", "included", o

"i ncl udi ngeomtamadiontvath thk SAPadapletingtcomponnd fon die teestmendiedi sniyhejdesis epmpasing
of' and "consists essentially of' have the neaning ascribed to themin U S.
Pat ent | awhe eteps of: {d) @pnatiw har-hehan@iingl wih trexykhicickpiessiacof ioanantRAP in
exclude elenents that are found in the prior art or that affect a basic or

novel charggibREisdmhie 4 abffilda¥ans bth inddes &iA Mtk QAP RIROIARRNS tRréby
di scl osed or are obvious from and enconpassed by, the follow ng Detailed

Descri pti op,. 1 BR e : | il
doscr i pti ouegs B bR 3 oty llpheatfE bl hh Anf Wity oFE o
[ ti lely to t i.f.i c.enbodi ts d i bed, best be .
et ook e S SRR SRR ST P oo
1. Anyloid deposits in the spleens of mce after treatnment. Three groups of
cl osel y mehe payloghdgiosits imghe Bosppmpmarmsltwhstpiman sxmt thah prtigenuestaatiad | i ne

mce with established system ¢ AA anyloidosis, with the sanme initial
anyl oi d | cagreason of the amyloid deposits in the non-human animal is indicative of an agent that can

be used for the treatment of amyloidosis.

Preferably, the transgenic non-human animal is a mouse, suitably a C57BL/6 mouse with the

mouse SAP gene deleted and which is transgenic for human SAP.

It is noted that in this disclosure and particularly in the claims and/or paragraphs, terms such as
“comptises”, “comprised”, “comprising” and the like can have the meaning attributed to it in
U.S. Patent law; e.g., they can mean “includes”, “included”, “including”, and the like; and that
terms such as “consisting essentially of” and “consists essentially of” have the meaning
ascribed to them in U.S. Patent law, e.g., they allow for elements not explicitly recited, but
exclude elements that are found in the prior art or that affect a basic or novel characteristic of

the invention.
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125 shown by whol e body |-SAP retention, were treated respectively with
CPHPC and a single dose of sheep anti-human anti-SAP anti body, w th CPHPC
al one or wotznowovdzsng, and were then killed for estimatipam/Brbooanys3es d | oad
28 days later. Each point represents the anmyloid 1 score for a single
animal: 0, no anyloid detected; 10 , trace specks; 10 , perifollicular
traces; 234 10 , General perifollicular; 10 , heavy perifollicular; 10 ,
heavy perifollicular and interfollicular. In Mann Wiitney U tests for the
di fference between the scores in the groups, the P values were as foll ows:
group 1 vs group 2 P=0.0000; group 1 vs group 3 P=0.0000; group 2 vs group

3 P=0. 2635thedidEotHET centdiriédt e @NCRIcd Hr 4B8LABHS BOM hd h&mheiadasNtHEal es
and females within any of the groups (not shown). Figure 2. Anyloid

deposits §%§I éﬁ% after treatment. Three groups of closely
mat ched ngﬁi g%%%%%ﬁ ﬁﬁoc out human SAP transgenic pure line mce with
establ i shed system c AA anyloidosis, with the sane initial anyloid | oad as
125 shown by whol e body |-SAP retention, were treated respectively with
CPHPC and a singl e dose of sheeo antl-hunan anti - SAP anti body, w th CPHPC
al one or BRIEFJIESCRIPTIONO] S| | ed for estination of anyloid | oad
28 days later. Each p0|nt represents the anyloid

The following detailed description, given by way of example, but not intended to limit the

invention solely to the specific embodiments described, may best be understood in conjunction

with the accompanying drawings, in which:

Figure 1. Amyloid deposits in the spleens of mice after treatment.
Three groups of closely matched C57BL/6 mouse SAP knockout human SAP transgenic pure

line mice with established systemic AA amyloidosis, with the same initial amyloid load as

125
shown by whole body  I-SAP retention, were treated respectively with CPHPC and a single

dose of sheep anti-human anti-SAP antibody, with CPHPC alone or with nothing, and were

then killed for estimation of amyloid load 28 days later. Each point represents the amyloid
0 1 o
score for a single animal: 0, no amyloid detected; 10 , trace specks; 10 , perifollicular traces;

102, General perifollicular; 103, heavy perifollicular; 104, heavy perifollicular and
interfollicular. In Mann Whitney U tests for the difference between the scores in the groups,
the P values were as follows: group 1 vs group 2 P=0.0000; group 1 vs group 3 P=0.0000;
group 2 vs group 3 P=0.2635. There were no differences in the amyloid scores between

males and females within any of the groups (not shown).
Figure 2. Amyloid deposits in the livers of mice after treatment.
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1 score for a single animal: O, no anyloid detected; 10 , trace specks; 10
, traces in/around nost 23 portal tracts; 10 , significant deposits

i n/ ar oundwal2bogpod2al tracts; 10 , portal and par enchymalpCd/mbe@s®sd3s; 10 ,
massi ve portal and parenchymal deposits. In Mann Wiitney U tests for the
di fference between the scores in the groups, the P values were as foll ows:
group 1 vs group 2 P=0.0000; group 1 vs group 3 P=0.0000; group 2 vs group
3 P=0.4740. There were no differences in the anyloid scores between mnal es
and femal é&red grbups @Etyosely rhiehay OLFRL/6 Aatuss BARkhockdughueaBS ARmshededic pure
deposits stained with Congo red and viewed in cross polarised |ight.

Ayl oi d T 9ineG§iBE ivith@6tablishiell Syéthid QO QAR YiCost, QM th Sa@ld IhABEAR Pl IoaH agrUST
be distinguished fromthe white or othér bright birefringence of collagen
in the tissues and artefasts of foreign bodies, dust, etc. Spleen anyloid
scores: 7#hownpgpdolekpdany [-SiAd jsragemtyere reated reppectigplygrith GPHRCapd glgingle
present); 7482, 10 ; 6865, 10 ; 7481, 10 ; 8272, 10 . Liver anyloid scores:
6980, zer aofmof degemtbhueir amgBAP aatyddyi dith@HPWhiohe oywith avthory, hadyenrre
birefringence); 7482, 10; 8028, 234

then killed for estimation of amyloid load 28 days later. Each point represents the amyloid
- - 0 1 -
score for a single animal: 0, no amyloid detected; 10 , trace specks; 10 , traces in/around most
2 3
portal tracts; 10 , significant deposits in/around all portal tracts; 10 , portal and parenchymal

deposits; 104, massive portal and parenchymal deposits. In Mann Whitney U tests for the
difference between the scores in the groups, the P values were as follows: group 1 vs group 2
P=0.0000; group 1 vs group 3 P=0.0000; group 2 vs group 3 P=0.4740. There were no
differences in the amyloid scores between males and females within any of the groups (not

shown).

Figure 3. Amyloid deposits stained with Congo red and viewed in cross polarised light.
Amyloid is identified by its pathognomonic green birefringence which must be distinguished

from the white or other bright birefringence of collagen in the tissues and artefacts of foreign
0
bodies, dust, etc. Spleen amyloid scores: 7722, zero (no amyloid present); 7723, 10 (single
i 2 3 4
speck present); 7482, 10 ; 6865, 10 ; 7481, 16 ; 8272, 10 . Liver amyloid scores: 6980, zero
1
(no green birefringent amyloid, only white-yellow collagen birefringence); 7482, 10 ; 8028,

2 3 4
10 ; 8156, 10 ; 8272, 10 .

Figure 4. Time course of cellular infiltration and amyloid destruction after

administration of anti-SAP antibody. Spleen sections stained with Congo red and viewed
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10 ; 8156, 10 ; 8272, 10 . Figure 4. Time course of cellular infiltration
and anyl oid destruction after adm nistration of anti-SAP anti body. Spleen
sect i ons woanmadowst h Congo red and viewed in pol ari se#cirinpbdos(bssBs ) and
stained with haematoxylin and eosin (right) fromaninmals killed at the
times shown after antibody treatnment. On day 1 (Figure 4A) there is
abundant green birefringent anyloid in the typical perifollicular marginal
zone but in contrast to its usual acellular appearance it is densely
infiltrat ed poldrised tightaiaft) and |staimad neituhicaetoxyhih| sadnatio(yiglae Mom ariimalddyll&] at
(Figure 4B) macrophages surrounding the anyloid are already fusing to form

mul ti nucl et qingisadhbwaed i -anﬁb{ocgraﬁfea‘im(eﬂ JWEd4Cl (FifiramA)oheredis RBShdMit aFn
clearly | ess abundant and are fragnenting in association with intense

nmacr ophage,;phag I -1\ g : - Ol

surroundiﬁa andgéﬁéﬁﬁ*?%gﬁﬁh%¥$g¥%ﬁggﬁg¥agﬂyﬁ%#%#ﬂZﬁhﬁg@?%9%%?%ﬁfgjH%fm%%ch
| ess anyloid.is present and there. fewer, giant .cel.ls but they. still
clearly coelifr g i adshentt < patsf o RGPy andiinyglpfjRishomatory

m crographs_of spleen taken 1 day after anti-SAP anti body treatnent, Figure
5A, macr optlgesOrtdsy 4 (hsaye 4B) mnsrrnbages isiosadingthe amylgid ary pradydbisimgito
(centre and left); magnification x4,500. Figure 5B, granul ocytes (upper

hal f of t Hemmagthudede gimt odll. dByobivtd (Figuer 4Ghtte afylvidedapasitpedre clearly less
neut rophi |l s and macrophages have darker cytoplasnm one eosinophil is seen
in the cendbuadikt ahdarel fBGenting id A&ocikligunvith Shlenseagadrbpiede bhageetid aafvigrand
anyl oi d deposit, granul ocytes and nmacrophages (al so seen in 5B); x 7,000.

Figure 6. 4mainechemhGatatt 9ent &é‘ﬂs%aﬁb&mig arfB el ARAhS[sRin8L BFarhPloRNt | A1
anti body nedi at ed cl earance of AA anyl ol d deposits. Top two panels show the

i nt ense h infidtration.:Ldentif] . J 1k i t
ant i - F4150 (RO OB b0 i PERH: ahS ey b Ok Bl B9l clcary
staining is conmpl etely absent in | oi d deposits of mice not treated with
ant i - SAP dﬁPFﬁgE¥¥@ﬁﬂF&%¥ﬂﬁﬁﬂqfmﬁ¥ql‘ panel shows the co-localisation of AA
anyl oid, CD68 (a marker of phagocytic endocytotic activity), and nouse C3.
Bott om panel shows phagocytically active nmacrophages surroundi ng and

engul fing a fragnent of nouse AA anyloid. Figure 6A is day 1 spleen with
Congo red,Figafd¢ 3. ERtirohdi8tygraphhof spiéegunkerc Bday allay adti{SiAlantibady tGortgent.
red, left; anti-F4/80, right; Figure 6Cis Day 4 spleen with Anti-AA
protein, |Efhie AL ina@aﬁﬁageﬁmbrr%hgaéﬁﬁouﬂ&lﬁg @yfical fibrigla amFlogl A€podiP (behtidamd 4
confocal inage with Anti-CD68, red; anti AA protein, green; nuclear

cont er st ai 13&);%&&%@85{191'1’&@,560. | P@BBSgﬁﬁ%%F}atE%uS@E@hﬂf BBih¥ide & YIS

SAP anti body”’i n spleen of "an anmyl oi dotfc nouse after i'njection of
i sol ated pure .human .~Fhere is stro posi tive .staining,.o )

aryl o 0 del5Bgyit UOMRr FAL o 1S et uPBRAs Do Gl Brthuftetior i ape
human SAP i s, the target of the therapeutic ti-SAP i body_according to
the preserRosinAREhiS BRN IDEEARDEDO 289 B iﬁ&“ﬁ%@? ied fragment bf an

amyloid deposit, granulocytes and macrophages (also seen in 5B); x 7,000.

Figure 6. Immunochemical identification of cells and proteins in anti-SAP antibody
mediated clearance of AA amyloid deposits. Top two panels show the intense macrophage
infiltration, identified by strong staining with anti-F4/80, in all congophilic amyloid deposits in
spleen and liver. Such staining is completely absent in amyloid deposits of mice not treated
with anti-SAP antibody (not shown). Third panel shows the co-localisation of AA amyloid,

CD68 (a marker of phagocytic endocytotic activity), and mouse C3. Bottom panel shows
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AWLO DOSIS  Aspects of the present invention relate to the treatnent

and/ or prevention of disease caused by deposition of anyloid in the

ti ssues, wochodiosease bei ng known as anyl oi dosi s. The teCcmEP@SopSsys axi s",

"prevention”, "prevent", "preventing", "suppression”, "suppress" and

"suppressing"” as used herein refer to a course of action (such as

adm ni stering one or nore conpounds or pharnmaceutical conpositions)

initiated (e.g., prior to the onset of a clinical synptom of anyl oidosis)

S0 as to prlagentticaldy ppties snaerophegksc eyrreeintingr ariide ppgulfing lay frapmpetr ohmentst yAA

the onset of a clinical manifestation of anyloidosis. The terns

"treat mentamylofd eFMigurd B isidagalshREn wath CRE rAEN&t; tinti FA/RS, Sibhi: Figure GB 8 Pa9f

action (such as admnistering one or nore conpounds or pharnaceuti cal

conposi ti onghel Qlidh! é&g%%. At $de- UG- PNEE e %ﬁ%ﬂe%ﬁf i 2“@%@1%51& QA Rhti-aa
ei tther tenporarily or

anyl oi dosi s 's0 as to €limhaté or reduce;

per manent | a clini ni festati on or.pr.odression_af anmyl oi dosi.s. .
Aoy o dosi otel Jsth Rafid T RoriEE aftianiiog oD, Bt Puds (AT sPnogd ifisesihn
of anyloid in various organs and tissues of the body. The term "anyl oi d"
refers to ARICARAS radk antidd pariemsareen; myeley copipasains blugsol ubl e protein fibres
conposed of fibrils with characteristic ultrastructural norphol ogy, a
cross-f3 sheet core structure and the pat hognononi ¢ hi st ochem cal
tinctorial property of binding Congo red dye from al kal i ne al coholic

sol uti on arigutdRNI@munoHistRbeBiQE Stathinp watls AhiMheinatd SARGIbodPSe eplegdlof vini N
strong cross polarised light. About 25 different unrelated proteins are
known to f.0n M RIBHCQlifl fyphdike Wief thidRASHisdIRAPTRD HubSSLSLP ANELGEY &rok!
these typical properties. Amyloid deposits in the brain substance, cerebral
anyl oid, dif foro i d..depqsi. I i . i By
fhat ey e RENEE PEh AT R EORAH B RORNS ol WITIRRY. | P
referred to as anyl qj | aques. Anyl oi dosi.s, th i s_di sease direc

caused by @@ﬁ@éﬂ%%? b5 focest o i fﬁl@rap?@m@%%ﬁﬁw@sa%%@wa b bresent
anyl oidosis, in which the deposits are confined to one anatom cal region
and/ or ond¥§®le or organ system and systenic anyloidosis in which the
deposits can occur in any organ or tissue in the body, including blood
vessel s and connective tissues. The cause of anyl oidosis can be either
acquired or hereditary. Acquired anyloidosis arises as a conplication of a
precedi ng MEUATALD OEBIRIPITONWIF THEONVENSEN] be either acquired or
hereditary. Thus reactive system c anyloidosis, known as anyloid A protein

(AA) type AR 0OIDOSIS

Aspects of the present invention relate to the treatment and/or prevention of disease caused
by deposition of amyloid i the tissues, such disease being known as amyloidosis.
The terms “prophylaxis”, "prevention", "prevent", "preventing", "suppression", "suppress" and
"suppressing” as used herein refer to a course of action (such as administering one or more
compounds or pharmaceutical compositions) inittated (e.g., prior to the onset of a clinical
symptom of amyloidosis) so as to prevent, suppress or reduce, either temporarily or

permanently, the onset of a clinical manifestation of amyloidosis.

The terms "treatment”, "treat” and "treating” as used herein to refer to a course of action (such

16



conplication of chronic active inflammtory di seases such as rheunatoi d
arthritis, juvenile rheumatoid arthritis, Crohn's disease, chronic

i nf ecti onsoana/mbeeni ¢ sepsi s, and of hereditary peri odiPCT/EPY@S/0S3808Ir oMes
such as fam lial Mediterranean fever, Mickle-Wlls syndrone and Cl NCA
syndrone. Dialysis related anyloidosis is caused by accunul ati on of 13
2-mcroglobulin as a result of end stage renal failure. Mnocl onal

i mmunogl obulin light chain (AL) anyloidosis is a conplication of multiple
nmyel ona orascidhenisiesag benbdgnoraoapbond or phammeaiitiv! (sromsilmeginitentnabieatbey of
uncertain significance, M3US). Acquired anyloidosis of transthyretin type

can occur MskivFelinRAYmRHiREREbAGoT dnhy161d8sidRlad B NBIIRILY oPre@ @SB Lt tdrRpbrilyol d
age. Hereditary anyloidosis is caused by nutations in the genes for various

pr ot ei ns i I var.i I . jng an increased
propensitvﬁggﬁ?%gﬁggﬁyﬁggﬁﬁ§§E$§¥§?méﬁ§hﬁﬁ%?gﬁgg% ?Egggﬁicaused by
transthyretin, apolipoprotein Al, gelsolin, |ysozyne, cystatin C and

anyl oid 13-protein. Conprehensive descriptions of all the different forns
of anyl oi dosis and the proteins involved are avail able in textbooks and the
sci ent i fi cAMyloddosisis any gsease charardenzed by |thy extmeplbdandcewmulaben pimnayleld iBne
organ or tissue, can be clinically silent or can cause serious tissue
damage andvagioveergens Fdrtissycamp e, bodgr ebr al amyl oi d angi opathy in which the
vascul ar anyl oid deposits are conposed of Al3 protein, is usually a
sporadi ¢ acquired condition arising for reasons which are not understood in
t he absence of any ot her pathology, and is a maj or cause of cerebral

haenor r haggheatgh SRR rdBRME ek K ABMEARosYEMYhd TRALL ANhsAMe BRER Bibres
di seases, particularly Al zheinmer's disease and type 2 diabetes, in which

anyloid d ' 1 I n ich reci hani sns
causi ng tﬁoggﬁaogéedscgtzfg%rﬁgvgﬁg?g%g@%@ﬂgr@@%g? th/'l\é\é{tT nk"r%%%’qsg%\%"rsg "ﬁ’eﬁ%gés:tsc °the 1 ocal
deposition_ of anylojd in the brai.n and .cerebral blood vessels jn

Al 7hei mer EUgPERddhe pathogTRTIGR BiSREREHFTAInCerial ROPHR B8 doggfelﬁdyiye

i kely to exacerpbate pathology and di sease. Accordingly, in one enbodi nent,
t he i nventiiasm alkaling deohodic splubiomand then siydngwedterersi dighroismavkeaagewethd type 2
di abetes, indeed to any condition associated with the presence of anyloid
deposi t s imictdseofi¢alylin strodgeryssimlarsedtightr amdwiis2i differenp omglatealr proteins are
encephal opathy (prion diseases) are associated with amyloid deposits in the
brai n, andnbhe trfaseahylbiMaRrils GRichiRp&fitiheuihasafes hid Mare ADERS §PRM] ti Ons,
i ncludi ng variant Creutzfel dt-Jakob di sease in humans, Creutzfel dt-Jakob

di sease i ;i gt [ QHgmﬂ Q1]

and al so 65%%gmépongl g;ﬁ %%%é%ﬁ%ﬁg%ggﬁ%#égﬁggﬁﬁﬁmma tlﬁgﬁfls%g%%a%?ﬁ&m
nule-deera%p

el .k nd. transm ssi bl.e. encephal opat h f mnk. The tr.eat nent

o ani nat <o eSS s It BE oL BAr BROne MueStal fuf RiEaRy 1§ ke,
and, prefergbl , | s, ipcluding humans, as well as dogs, cats, horses,
cows, sheéﬁ,aﬁ¥§§Fn§H?ﬁggr 92 apyiid agYssat s i s contenpl ated. In
particular, the treatnment of humans is preferred.

Ampyloidosis, that is disease directly caused by deposition of amyloid in the tissues, comprises

both local amyloidosis, in which the deposits are confined to one anatomical region and/or one

tissue or organ system, and systemic amyloidosis in which the deposits can occur in any organ

or tissue in the body, including blood vessels and connective tissues. The cause of

amyloidosis can be either acquired or hereditary. Acquired amyloidosis arises as a

complication of a preceding medical condition, which can itself be either acquired or

hereditary. Thus reactive systemic amyloidosis, known as amyloid A protein (AA) type is a
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Accordingly, in one aspect, there is provided SAP-depl eting conmpound in
conbination with an anti body specific for SAP for use in the treatnent of
anyl oi doswe.200a0D0926AP ANTI BODY References herein to antcT@RBoanss3dodi es,
SAP- bi ndi ng anti bodi es and anti bodi es specific for SAP are coterm nous and
refer to antibodies, or binding fragnents derived from anti bodi es, which
bind to SAP in a specific manner and substantially do not cross-react with
ot her nol ecul es present in the circulation. In particular, the antibodies
accor di ng dompfloatidnofehtdndnactiva irgbimrEAr whisaakesi ssclhaumdumatoaharttoiti, juvénilel s i n
the tissue anyloid deposits. SAP is a pentaner with 5 identical

non- coval eftiiataRisRblias aChoRA QIXIENES cIRBKI0 ilaTdnd @ndciionidlsepdialatd uhhaedigmgent
| i gand bi nding site on one pl anar face, the bindi ng (B) face, of the

ol ecul e. ﬂegggtfaefe\?a?§§r%ﬁ$m9§ s&ﬁla%%#gﬂialm%r%garf fé%@l\/ﬁ{cﬁfgl-‘?’eﬂ?%ﬂ%ﬂl&?nd

di mers, pro y via  A-face to ce interactions. In the presence o

cal cium i ed human SAP rapj dly aqaregates a precipitates, as a
result of @ﬁ@%ﬁﬁomﬁttﬁ@gsfsﬁk&(di%qﬁ%ﬂ% ?gcﬁlﬁf“gi%ﬁgacf)'fm@ﬁ%éone f[S)osed
carboxyl ate of the Qlul67 resi due on one SAP no| ecul e tiy t he cagci. utln
dependent fi,igsfeleiwiaiang resutof srd gagt rwasl fghpenpMopgtlanalpmunggloBdliyieat i on
of SAP is inhibited by other ligands to which SAP binds. An "anti body" as

used her eidhaiNAIYd&S1R4Ssid B aRBinplibdidn&F nlliiplB HWHnN& othéMNRUeARAl |
reconbi nant, chineric, conplenentarity determ ning region (CDR)-grafted,

singl e chain I -specifi ab fra . e Fab
expr essi onm??%?"élﬁ‘f/g%g i %%@ﬁ[oggﬁ%ﬁu@%%%%%ésﬁ glgg{{b%g#%’ an(g)[%j?gAP

anti bodi es which retain . their binding activity .for SAP, Fv, FE(ab'), F(ab')2
f ragnent s, AGHEreEERY {Oé‘#ﬂsi%dﬂ?n?tgér@%rtﬁ@ C38 oggHr withouy ﬂgﬁ;{;ﬁceﬂpﬁlg}lﬁg BhE ot her
synthetic proteins which conprise the antigen-binding site of the anti-SAP
ant i body. meretyresomemisatiomel aléeghodileredityng amy idnsistis caused By mufplipnpin the

humani sed anti bodi es, as described in further detail below Variable

regi ons angn&ies vanouapraaing bdibh eheodreexpesssipy o gariahe ptatéinebhviyg @i ingreaseg t he
sequences agai nst a dat abase of known variabl e regions. Mthods for

i denti fyi RgopdAEHEId Beth @RS 1618 GbERS&kd MERdbddisda¢ caRxed Py Gansdométas, mann and
Dubel , edg.ﬁ,ﬁAﬁﬁabody Eﬁgi neering, Springer, New York, NY, 2001. Databases

(2)‘;)0821('—)1) 88%8@?&%@%@%&’ %&l‘g%l%wohﬁﬁg, dyBeatif @ and WRyloid p-protein.  Comprehensive

descriptions of all the different forms of amyloidosis and the proteins involved are available in

textbooks and the scientific literature’®?!,

Local amyloid deposition, confined to one organ or tissue, can be clinically silent or can cause
serious tissue damage and disease. For example, cerebral amyloid angiopathy in which the
vascular amyloid deposits are composed of AB protein, is usually a sporadic acquired
condition arising for reasons which are not understood in the absence of any other pathology,
and is a major cause of cerebral haemorrhage and stroke. There are several very important
and common diseases, particularly Alzheimer’s disease and type 2 diabetes, in which amyloid
deposits are aiways present but in which the precise mechanisms causing these respective
diseases are not yet known. Nevertheless the local deposition of amyleid in the brain and

cerebral blood vessels in Alzheimer’s disease, and in the pancreatic islets in diabetes is very
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exanpl e, VBASE2 at www. vbase2.org, as described in Reiter et al.,Nuct Acids
Res., 33 (Database issue): D671-D674 (2005). Monocl onal anti-SAP anti body
produced Wo 20eum®a92bs conmercially avail able from vari ousCTamPe@8®s833such as
Sigma- Al drich, GIllingham Dorset, UK (Catal ogue # A9191); US Bi ol ogica
(catal ogue # S1003-3, 1003-4); Acris Antibodies (catal ogue # BM225); Kanya
Bi onedi cal Co. (catal ogue # MC-978); Cell Sciences (catal ogue # MON 6006);
Abnova Corp. (catal ogue # 1100000325-M)7). The term "nonocl onal anti body”
refers to ldelyaotexhadytopithslogy afid diseaae.si Agloediatlona ck eBibogimunaald mvebeidnved
pl asma cel |l s produci ng a honbgeneous anti body of a single heavy and |ight

chai n cl asg|afRe 8RAtHRREFRAEAldheiniers HMRBQCINANGe ABfabbied iiRRed tCaryyddindRiohy
hi ghly specific, and are directed against a single antigenic site

(epitope),, .0 [ Is [ ithin an anti serum

i nduced i nasi&ﬁ%@ﬁferfjé?“@g@?ﬁem%ﬁf%@sﬂa epgﬁtts\}mﬁ)?ﬁ t%%e\grti cul ar antigen. Such
conventional antibodies are derived frommany different clones of B

| ynphocyt es which recognise either the sanme or different epitopes on the

i mmuni sing antigen, and are known_as pol yclonal antibodies., In addition to
their ver &a%sform& pbganspuwille spangiforp farcpBalapathy, tnripgdiissases) ge aggiafeg with
produced in pure form uncontam nated by other i mmunogl obulins, whereas

i sol at i on anfylsidaepdsits imtheitivad] @sl the present poteptidwthetcfenstrilgtes tmalt thgeg eanditions,
demandi ng i mmunopuri fication procedures. Mnocl onal antibodies may be
prepared hyclhdiag Ryt desmzieRk-IgibHdigasd@MuatangtCrait fehitlakeh didd6e 485E Kuru
1975), or by reconbi nant DNA net hods. The nonocl onal anti bodi es may even be

i sol at ed framPNRRGs Bkt RRAY of hXhEE pEch HiSda38 MBllsoHROMR shefidrgues. In the
hybri doma nethod, a host aninmal, typically a nouse, is imunized with the

I
desired antigen, to.in e ner.at.i 0 28 that
pr oduce or™ %lealé)g%tg& %E(?)IPC %%Stgr'&élﬁ%g%ﬁ{wgig# giaﬁ%@ J\ﬁﬁﬁf&ﬂ%ﬁgégﬁ% cally bind
to that antigen L_%Bh?c.tes harvested fromthe i muni sed ani mal are then
fused in VW¥I§MMW¥ & Séﬁ¥inuous line of nmyeloma cells grown in vitro to
formso-called hybridoma cells. These are then selected by growth in a
suitable culture nediumthat permts survival only of fused cells and not
t he unfused, parental nyeloma cells. Exanples of myelona cells include, but
are not | iThettedtrhent ofiamamlsmirelwiieg Frudtryoches bbickenshétoss.angkel omal geedd, ahd,nes
whi ch have been described for the production of human nonocl onal
ant i bodi esyrefER®15S WakihAs, TR LAY hupehd, Bewen avnisg, bt HoekeEro6s) dhseppygshe
assayed for nonocl onal antibodies directed agal nst the antigen. The bindi ng
specificity:of the t ] | S TBYn gateiined by
vari ous rre%ﬁﬁ%ggtlé}’ ?%hdngggés?r%og%%%gt?gl ?%téagtgc u?)%’ %11?1 in veig?cr)o bi ndilﬂg assay
- such as r%gio'nnunoassay (RIA) or enzyne-Ilinked i munoabsor bent assay
(ELI SA) . AFPEFfiybri doma cells are identified that produce the desired
anti bodi es, the clones nay be subcloned by limting dilution procedures and
grown by standard nmet hods. The nonocl onal anti bodi es secreted by the
subcl ones are separated fromthe culture medi umor serum by wel|-known
i munogl obtdordipglyi ihionansnsat, preoe sduedded SABwkplainpeanpiund An Sephiapiderewithan
el ectrophoresi s, dialysis, hydroxylapatite chromatography or affinity
chr omat ogramfibydy speeilfiy cbofiaP fanist othe eatitent bearmglbRiesisi n ani mal s by nul tiple
subcut aneous, intranuscul ar or

ANTI-SAP ANTIBODY

References herein to anti-SAP antibodies, SAP-binding antibodies and antibodies specific for
SAP are coterminous and refer to antibodies, or binding fragments derived from antibodies,
which bind to SAP in a specific manner and substantially do not cross-react with other

molecules present in the circulation. In particular, the antibodies according to the invention
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intraperitoneal injections of the relevant antigen and an adjuvant. An

i nproved antibody response nmay be obtained by conjugating the relevant
ant i gen twoao@robesn that is inmmunogenic in the speci esPCo/EPeONSHBI3G3 Zed
Ani mal s may be i muni zed agai nst the antigen, inmmunogenic conjugates, or
derivatives by conbining, eg., 100 jig or 5 jig of the protein or conjugate
(for rabbits or mce, respectively) with Freund' s conpl ete adjuvant and
injecting the solution intradernmally at nultiple sites. The ani mals may

t hen be | atgret Babsitech iwibohnd (cxnefloidHibridy inghedisuaamyhtid dépopept | de or
conjugate in Freund s conpl ete adjuvant by subcutaneous injection at
multiple sites. At 7-14 days post-booster injection, the aninmals can be
bled and the serumis assayed for antibody titer. The anti-SAP anti bodi es

and frag QHP9§ S0 '-ﬁ@g [

fragnents heF%%?QVEQ%an S ?ﬁ%ﬁ&%ggég% v l%mﬁﬁﬁﬁe g%#%%%%“é%%%?ggmnleone
nore am enc bstltutlons deleti i.fions that

have t he. S BSIET AR PRy T e D0 8e Blepn e GnandBRLPPref s s RaBriSne

binding as the anti-SAP antibody or fragnents thereof The del eti ons,

i nsert i onsindhe aseage af gricms hyman AT osws atablssicermaericiers pipbakly yiashfass to

change and result in a functionally equival ent substance. Deliberate am no

aci d substAifateiiotesactiags. hethegdesente dflvelcbums.iisolatd buminh SAPtrgpiidly aggtegaies ynd

charge, solubility, hydrophobicity, hydrophilicity, and/or the anphipathic

nature of prbdpitR&d, i€ fosultof miuRt Rutideagahitionl due ¢h Bindg cdthewxpasddds i ncl ude
aspartic acid and glutam c acid; positively charged am no acids include

l'ysine and.af @i, mmf_hﬁmlu@mregd@carﬁ&evsmmta%her@aﬁe p;g&laﬁl pagicat R

having simlar hydrophilicity values include |eucine, isoleucine, valine,

gl yoine, aahySyc AERALAPSAR LULET 11 «ASLI M REPORPTEARER Y, BRI N

and tyrosi hServati ve su

accordi ng he Tabl .0W. Amino acids in the sanme block in the second
col um andlﬁﬁPé?‘@r‘ﬁlHF@gﬁﬁet{‘i‘g same line in the third colum may be
substituted for each other: ALIPHATIC Non-polar GAP | LV

An “antibody” as used herein includes but is not limited to, polyclonal, monoclonal,
recombinant, chimeric, complementarity determining region (CDR)-grafted, single chain,
bi-specific, Fab fragments and fragments produced by a Fab expression library. Such
fragments include fragments of whole anti-SAP antibodies which retain their binding activity
for SAP, Fv, F(ab"), F(ab"2 fragments, and F(v) antibody fragments as well as fusion proteins
and other synthetic proteins which comprise the antigen-binding site ef the anti-SAP antibody.
Furthermore, the antibodies and fragments therecof may be humanised antibodies, as described

in further detail below.

Variable regions and CDRs in an antibody sequence may be identified by aligning the
sequences against a database of known variable regions. Methods for identifying these
regions are described in, for example, Kontermann and Dubel, eds., Antibody Engineering,

Springer, New York, NY, 2001. Databases of antibody sequences are described in, for
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WO 2009/000926 PCT/EP2008/058333

example, VBASE2 at www.vbase2.org, as described in Retter ef al., Nucl. Acids Res., 33

(Database issue): D671-D674 (2005).

Monoclonal anti-SAP antibody produced in mouse is commercially available from various
sources — such as Sigma-Aldrich, Gillingham, Dorset, UK (Catalogue # A9191); US
Biological (catalogue # $S1003-3, 1003-4); Acris Antibodies (catalogue # BM225); Kamya
BRiomedical Co. (catalogue # MC-978); Cell Sciences (catalogue # MON 6006); Abnova Corp.

(catalogue # H00000325-MO7).

The term “monoclonal antibody” refers to an antibody obtained from a single clone of B
lymphocyte derived plasma cells producing a homogeneous antibody of a single heavy and

light chain class and epitope specificity.

Monoclonal antibodies are typically highly specific, and are directed against a single antigenic
site (epitope), in contrast to conventional antibodies within an antiserum induced in a whole
animal by immunisation with a particular antigen. Such conventional antibodies are derived
from many different clones of B lymphocytes which recognise either the same or different
epitopes on the immunising antigen, and are known as polyclonal antibodies. In addition to
their very restricted specificity, monoclonal antibodies are readily produced in pure form
uncontaminated by other immunoglobulins, whereas isolation of specific antibodies from a
polyclonal antiserum requires demanding immunopurification procedures. Monoclonal
antibodies may be prepared by the hybridoma method (see Kohler ef al., Nature, 256:495-7,
1975), or by recombinant DNA methods. The monoclonal antibodies may even be isolated

from phage antibody libraries using well known techniques.
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KR AROVATI C HFWY Honol ogous substitution (substitution and repl acenent
are both used herein to nean the interchange of an existing am no acid
resi due, wibt2hoszmnoebkt ernati ve residue) may occur i.e. |ireTiEPRooSiokss33
substitution such as basic for basic, acidic for acidic, polar for polar
etc. Non- honol ogous substitution may al so occur i.e. fromone class of
residue to another or alternatively involving the inclusion of unnatural
am no acids - such as ornithine (hereinafter referred to as 2),

di am nobutyric acid ornithine (hereinafter referred to as B), norl eucine
ornithine (hereinafter referred to as 0), pyriylalanine, thienylalanine,

napht hyl a'Iﬁ%ﬂ@yb@aﬂ@mﬁﬁﬁé@H&cﬂ b6 sRimReRhRABIE M chseBY inkh §RizEEwiB e ditired
unnatural am no aci ds i ncl ude; alpha* and alpha di substituted* am no acids,

N-al kyl I

i ds. sucnnagerifibies softih e oF B IR e b e A e,
But yri o acrebeEanbicy, h%ﬁwﬁiﬁ Rl 1 ALt 1o '%té%fzﬁes‘?e@#
hept anoi ¢ acid*, = WO 20091000926PCT/EP2008/058333 L nethlonlne sul f one

L- nor | eucitheimmpnises} aimplase thep fased ip vitoswith g capifmopgkine of myeloma cells grown in

vitro to form so-called hybridoma cells. These are then selected by growth in a suitable
culture medium that permits survival only of fused cells and not the unfused, parental
myeloma cells. Examples of myeloma cells include, but are not limited to, human myeloma
and mouse-human heteromyeloma cell lines which have been described for the production of

human monoclonal antibodies.

The culture medium from the growing hybridoma cells may be assayed for monoclonal
antibodies directed against the antigen. The binding specificity of the antibodies produced by
the cells may be determined by various methods — such as immunoprecipitation or an in vifro
binding assay - such as radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay

(ELISA).

After hybridoma cells are identified that produce the desired antibodies, the clones may be
subcloned by limiting dilution procedures and grown by standard methods. The monoclonal
antibodies secreted by the subclones are separated from the culture medium or serum by
well-known immunoglobulin purification procedures - such as protein A-Sepharose, gel

electrophoresis, dialysis, hydroxylapatite chromatography or affinity chromatography.

Polyclonal antibodies may be raised in animals by multiple subcutaneous, intramuscular or
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ft L-hydroxyproline , L-thioproline*, nethyl derivatives of phenylal ani ne
(Phe) such as 4-nethyl - Phe*, pentanethyl - Phe*, L-Phe (4-am no) , L-Tyr

(et hyl ) *wolkeddeoq24- i sopropyl )*, ft L-Tic PCT/EP2008/058333

(1, 2, 3, 4-t et rahydr oi soqui nol i ne- 3-carboxyl acid)*, L-diam nopropionic acid
and L-Phe (4-benzyl)t. The notation * has been utilised for the purpose of
t he di scussi on above (relating to honol ogous or non-honol ogous
substitution), to indicate the hydrophobic nature of the derivative whereas
# has beenntthperitaed njectitih dfalereldvantwtipepiid drcadpataut. e Aof iniprevaiemtibady ve,
#* i ndi cates anphi pathic characteristics. Thus, variants may include

peptides apgoRed YiR¢BE bB@med BYRPADLAhoQRE reldvalPLfigBMd Wpdtdisl tHe BUBREAMogenic
substituti ognbs, del gti ons, eang}eorJ %ddigﬁ?olr‘ls Yto thlg anﬁ? SAIé ant i bodi egg%rlld

fragnents . . el S I j . et dditions do
ot oause BURLPERE! RS ShnaE DAtk ey W B R B IR RlecC

bi ndi ng. For exag‘lﬁl e, .a vari aﬁt. of. an anti - SAP ant iogody gr fqr)tz%ﬁrren .1 her eof
may resul tTFREINEENE SO UFTSe CEHIGHES Y O timte- 6an PAAEIBdip Tty PRt

t hereof, where the changed anti-SAP anti body or fragnent thereof has the
same or suiesiugAtei (Kirirgbhithor suere respeqtivelyy vatd reyels omplety adipvap pnd pucdbing dieng
as the starting sequence. Variants may be naturally occurring, such as

al | el i ¢ orsobplondetradermaht & mutipleaiteshe Thetaninals miay yheodrdatenlortosttd Wity 1/a10f s
may be prepared fromthe correspondi ng nucl eic acid nol ecul es encodi ng said
variants. t¥abfiginkiSar@unt BEpepiitie oSAR)Wiitd Adt@R! sUonfplagadatat bhenkeiansays have
changes in |light and/or heavy chain am no acid sequences that are naturally
0CCUr 1 NG iBfecdlPatlAINAAYGED. DY 7- 1w MR COLALELAEn Ghe Bkl YCeARRALAR

usi ng reconbi nant DNA t echni ques. Naturally occurring variants include
"somatic" t}éaré ant.s v\/niecdhf ar %ib%ﬁn?i% ated in vivo in the correspondi ng germ

li ne nucl €0f F'4e é%&ﬁ%’ﬁce uri 6 “e generation of an anti body response WO
20091000926PCT/ EP2008/ 058333 to a foreign antigen. Variants of SAP bi nding
anti bodi es and binding fragnments nmay al so be prepared by nutagenesis

techni ques. For exanple, am no acid changes may be introduced at random

t hr oughoutTherantin$AB eutjbodisgiang fiegmeeis aka ¢nedverase syrianisy thaaiteRAE aptijodies
screened for binding affinity for SAP or for another property.

Al t er nat i vldyfragamentsahaesfd Gheings snahwede feptidestand pobedptides cometisiof ede pEYbENS

of the anti-SAP antibody, such as in the |ight and/or heavy chain CDRs,

and/ or in 4nfygo hEiamBMRhke §1B9H1RNSKs, aABtidMeand@sitdtitRdes 8t hhedhesarieyr be
screened for binding to SAP or sonme other activity. Am no acid changes

enconpass saﬂam%fagggpﬁa%{@ ﬂﬁn@f%%t %%Qﬁ%h?% gg%@@e ibﬂld?hg%gﬁl? %ﬁngk@%ﬁmy &

singl e am no aci erence e int on o e permnut at’i ons
of am no a,%i ds WtH:" Nea given CDR Al so enconpassed are variants generated
by inserti M8 aci ds to increase the size of a CDR

The deletions, insertions or substitutions of amino acid residues may produce a silent change
and result in a functionally equivalent substance. Deliberate amino acid substitutions may be
made on the basis of similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity,
and/or the amphipathic nature of the residues. For example, negatively charged amino acids
include aspartic acid and glutamic acid; positively charged amino acids include lysine and
arginine; and amino acids with uncharged polar head groups having similar hydrophilicity
values include leucine, isoleucine, valine, glycine, alanine, asparagine, glutamine, serine,

threonine, phenylalamne, and tyrosine.
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Anti - SAP anti bodi es or fragnments thereof nmay be provided with a nodified Fc
regi on where a naturally-occurring Fc region is nodified to increase the
hal f -1 i f ewof20a9m@oent i body or fragnment in a biol ogical emgTmEPROVBO58335 Or
exanple, the serumhalf-life or a half-life nmeasured by an in vitro assay.
Variants al so include anti-SAP anti bodi es or fragnments thereof conprising a
nodi fied Fc region, wherein the nodified Fc region conprises at |east one
amno acid nodification relative to a wild-type Fc region. The variant Fc
region may be designed, relative to a conparable nol ecule conprising the

wi | d-type Fc region, so as to bind Fc receptors with a greater or |esser

affinity. (E&i’seﬁ?ﬁ*@é&stiﬁﬂ@nﬁﬁ‘% B Bdid Jo A0 PRAIBSTaf o R PR b ot €@ ho MRY

conprise a nodified Fc region.” Fc region refers to naturally-occurring or

synt hetic poly tide onopl ogous, to th -termnal i IS

pr oduced uf%b(lng lgﬁ%aﬁaﬂle}ﬂ‘bc §fq?%en5%8?nq Cé‘} g‘&l %gf ef%g)sl)?%{ln?rlrlteﬂ%%%g ﬁg(?innv\%l% gﬁ{d of
approxi mately 50 kD. In the ntiQ@%'es and fragnents, an entire Fc region
can be usé@PHB?H@ﬁgﬁSghﬁﬁﬂﬁiﬁFF@’ &ncing portion. In addition, many

nodi fications in amno acid sequence are acceptable, as native activity is
not in all cases necessary or desired. The SAP binding anti bodi es and
fragnent s t her eof mase—enconpass=derivatves—et—f he anti bodi es, frapnents
and sequences di s NPL-N9 vat i g A el [ide pol ypepti des or
peptides, or varif ent s or deridtli Ves fhereof, which have been

chem cal ly nodifijd. Exanpl [-Ac V tachment of one or nore
Ima&’ LA R S

polyners - such ag water so e po —NHfed, or O-linked

car bohydrates, sugars, phosphates, and/ orl ®fher fuch nol ecul es. The
derivatives are npdified in|&bhmnankargéchat| DE difjjerent fromnaturally
occurring or starfing peptide or pol ypepti@gs, €| ther in the type or

| ocation of the nplectHes—aitached—DPervatiwyes—jurther include del etion of
one or nore cheni:éﬁﬁgﬂéxﬂg whi ch are nat&ﬂgmv present on the peptide or
pol ypeptide. The present invention also enconpasses SAP bi nding anti bodi es
that include two full l|ength heavy chains and two full length Iight chains.

Al ternat | Vﬁ&ﬁolo Q%rsﬁﬁﬁit%(ﬂp{iﬂ&tigtg%bﬁgir ad%ﬁ*)énpﬁe%eﬁﬁ.{éé&'ﬁéﬁinstﬁ(}ﬁbaﬁsthegi ngl e

chai n anti bodi e m ni nt i es that retain binding activity to SAP.

Such const.ructs may. be pr.epared by.nethods. wel |.. known in,t rt.. Methods
For ot et 1T B R Sl SR Tl B s BN st e P sbeut® o

anti body npl ecul es whi.ch bypass .the generati on of nocl onal anti bodi es are
cont enpl atl&@-TPEtike pepsppon s a3 PasinfIRgIC e IgR dorrac ?ré’ﬁl"% (i IHQT@C?FC' DNA is
cloned into a bacterial expression W 20091000926PCT/ EP2008/ 058333 system
One exanplMomhomolobous subghntiieumay slss ogcusaet fspm oph alges viartidee tpampther ey st em
havi ng a | eader sequence that causes the expressed Fab protein to mgrate

t o t he perdltetrasintle ispddag (Hedhsladon bhenraachlemiab adds + suvhrb vanhirmntetehaficel
wall) or to be secreted. One can rapidly generate and screen great nunbers

of functi ggglrefaPad 7 RaMROASHHERIC 4PSRiWMHe GherbinBler9ARrrePHs s BARoREREHNY
agents (Fab fragnents with specificity for an SAP pol ypeptide) are

speci fical |.y: .t b Ldl. ng: i i ; ts
thereof TN AR BRAREES b RLA A5, PR PR Rk ApLRAE R R ROERY 2
or human %ﬁ@iﬂgfred anti bodi es. As used herein, "a humani sed anti body", or
anti gen bilVdMH§F"gment thereof, is a reconbi nant pol ypeptide that
conprises a portion of an antigen binding site froma non-hunman anti body
and a portion of the framework and/or constant regions of a human anti body.
A human engi neered anti body or antibody fragnment is a non-human (e.g.,
mouse) antRéplabpmentatmayadscimanadeiyy wreetued apyineredils inchidey alpip™® andel et i ng,
inserting, or substituting) am no acids at specific positions so as to
reduce or gphadipeisttutety adheadiaf) Nealkimamimgenidet iyctiefacidtehatkti detieativanbt body
in a human.

natural amino acids such as trifluorotyrosine*, p-Cl-phenylalanine*, p-Br-phenylalanine®,

p-I-phenylalanine*, L-allyl-glycine*, B-alanine*, L-a-amino butyric acid*, L-y-amino butyric

#
acid*, L-g-amino isobutyric acid*, L-g-amino caproic acid , 7-amino heptanoic acid*,
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Humani sed anti bodi es i nclude chineric antibodi es and CDR-grafted

anti bodies. Chineric antibodies are antibodies that include a non-human
ant i body wanb@ioas26egi on | i nked to a human constant regiPQm/EPIINSHSSIBAN
chinmeric antibodies, the variable region is nostly non-human, and the
constant region is human. Chineric antibodi es and nethods for making them
are described in, for exanple, Proc. Natl. Acad. Sci. USA, 81: 6841-6855
(1984). Although, they can be | ess immunogenic than a nouse nonocl onal

anti body, .adni,ni strations pf ghi d € hhadi es:: hav. ciated with
human i 'gleﬂﬁg%%%%uégonf I-BA%I&‘)O% 0 %éinlgogwf%%?m’rf? ;ﬁ)lct)llrataf:j gﬁgﬁﬁﬂ%ﬂ?ﬁnti bodi es.
Chinmeric antibodies can al so be produced by splicing the genes W)
20091000926REIERZO08: Ob8R3prolinemnaeting dsBvaives bbphenyialaaind (@he)fsualppr opri at e
antigen-binding specificity together with genes froma human anti body

nmol ecul e of a rjate bigl ogjcal actijvity,.? s t he.ability: %
ncti vate RURGNSLORE) ORRATC N AT KAl A Doty dop ERELND " deF it fdpsbitons,
cytotoxicity (ADCC). One exanple is the replacenent of a Fc regign with
that of a diffid @rEni-thetlyiResoq@lABtigE-afdafdxanicid)bdi -dimndneprapiohicadide sind haPhe
i ncl ude the from a non-human "donor" anti body linked to the franmework

region froguashypeEn T"He?r@gag%ﬁmﬁas%eéﬂ R rRehabbit o BRtigHAibAghaR! | bodi es

i ncl ude nore n anti sequences than chinmeric antibodi es because they

i ncl ude . Terican

equences FIBHARTLE: Supaero gt psai i e i LR AR RS
ti body of the i ti i h hai n that ' .

cont i guousoTAhs ferivayeveabReRs Resh ytildp et e hylioptill kgl B dgitvatiyg,

15 or nore contiguous am no acid residues) fromthe framework region of a

human ant i #Hoagicges gmphippthic cheRcterisees. FR- 3 of a human anti body) or,

optionally, nost or all of the entire framework region of a human anti body.

CDR-grafted anti bodi es and net hods for making them are described in Nature,

321: 522-525 (1986). Methods that can be used to produce humani sed

anti bodi esT@R|sSearfing Iﬂﬁsﬁlﬁluggge}?]t[%sﬁﬁl{p@ﬁﬁéﬂﬁﬂ@s cdedprBint2dne3h @ dmbnolR9d 377.
uma

"Veneered anti bodi es" "are non-hunman or nised (e g, chineric or

CDR-grafted anti ?Ql%itiﬁﬁ%&)ng ’Hele%ﬂéd %gd/fop &‘&d&ﬁ'&%% BREM eI Qﬁl%cﬁ‘ijestﬁﬁd HRPhRRS

certain solVe -éxposed amno acid residues so as to reduce their

i nmunogeni ¢ity or enhance .their funct.ion. Venegeri ng.o i IC- ' y
My conpri ril@repggh?rlem% S%Ef}’élﬁ §’é{%%i)‘glé§jm1’dé iagglgg n?%c’ {’%tgcaﬁ%n{ﬁﬁgdan%hﬁ%éﬁgg
framework region of a chineric antibody and repl acing at |east . of . tgem
with the coratBeiomnd specifieity akepiiops PEYHE. f ﬁaﬁwﬂrﬂjﬁé’nvarlﬁ%tr%\iaa@?“%g% pibody
Veneering can be acconplished by any suitabl e engineering technique.

Furt her detmirdgsnanntherdoif begiresilt framane seaomrbiahgadite sn aniinad ashigpdeerfsgment
anti bodi es, and nethods for their preparation can be found in Antibody

Engi neer i ngheresPriHRgEhe chiewedank-S AWantid0dsl or frxganglt dseraff hasithershmedr or hunman
engi neered antibodies are 1gG 1gM IgE |IgA and IgD antibodies. The

ant i bodi essﬁ@%n@ﬁlgot&e UWe LHRRT ahdl 9facil Ghhof bPbpel ikding 8he Sfafting RAudnsel ype
anbda |igh

and can conprise appa or chai n. For exanple, a human
tibod - ' 1 9G hea: i . defi . ‘
enst one S FETRGKEE R SR GRLY. SRSy AR AR ey BRI,

anti bodi es or fra(?menjts t hereof can rgrorrph’ése ang}%}cﬁGl h av%/i '%qﬁici)lg u?er%d a
kappa or | &#RSHECIPY-gfArantsAn3y bepePUR] roOmARS SPSSBHHITRE "ANH  PFAGNERTS ™t her eof
may be human antibodies - such as_antibodies which bind the SAP

pol ypept i demoding saidevasianiadéerians ofithe ante SARiatiedierpidagmpmistherrelmpghave
naturally occurring somatic variants of human gernline immunogl obulin

nucl ei ¢ actlthngegindipgheanddnchebvyagmim tisminosaitt dequéncesy et arangluralyrdopwTing €5 atgnd
fusions thereof Such antibodies nay be produced by any nmethod known in the

art, such agrodhéQughntviito signdefink bARADRREGueNBIBIR tcunhinas DN Anshaigues.
mce) in which the native inmunogl obulins have been replaced with human

V-genes | nmnﬁﬂmin%maﬂm A ude "somatic" variants which are generated in vive in the

corresponding germ line nucleotide sequences during the generation of an antibody response
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Human anti bodies to target SAP can al so be produced using transgenic

ani mal s that have no endogenous i munogl obul in production and are

engi neer eaoto0womd2ai N hurman i mmunogl obul in | oci, as deseciriErdoosns3s63

98/ 24893 and WD 91/00906 WD 20091000926PCT/ EP20081058333 Usi ng a
transgeni c ani mal described above, an i mmune response can be produced to a
sel ected antigenic nolecule, and anti body producing cells can be renoved
fromthe animal and used to produce hybridonas that secrete human
nDnocIonahoaqbﬁggﬁhﬁ%annunization protocols, adjuvants, and the like are
known in the art, and are used in inmunization of, for exanple, a
transgeni ¢ nouse. The devel upti kut of technol ogi es for making repertoires
of reconbi nant human anti body genes, and the display of the encoded

anti body fra nt t he sur. Qf 4 o0 1. n teri S
provi ded a{}%s‘)f?sd&] 'P#&E}“ﬁgi’“ %&raﬁ% %Itlr(ilttil C‘dﬁ% egé@?@%&%ﬁf %O'P%g) ?%%%idbﬂ(}gl es
produced by phage technol ogy. are produced as antigen bindin

f r agment s-BY@EIeys tsehBIAuRS, b Hor SEARRIEAMIRO B&@tcgiﬂ?gé i Hﬁtéoqq'ﬁ?:‘i(atéfui’dé)& or
functions. Effector functions can be introduced by one of two strategjes:
the fragnehtosugheyt abendbaeyiyrmedingdegion nad themesliongnyariants may tepsereaed foppinding
expression in mammalian cells, or into bispecific antibody fragnents with a
second bi nadffinigy &irtSe\Rapabheothdr propeggeAltagatavele faheos acid thanges may belintenduced
anti bodi es may be generated through the in vitro screening of antibody

di splay | ipfdelR@fedrdgid ofBh@hnti-6APUh bR/ suchtib)in théafdh®tsd/or heavy chain CDRs,

ant i body- cont ai ni ng phage display |ibraries have been described and may be

readily pra%ﬂ%r%‘the@ﬂﬁ!drgg%%f@évmgir&uﬁinqiﬂ\ﬁﬁfj&{iésymg ?ﬂ%@@%ﬂﬂ?ﬂﬁﬁg to

sequences, such as hunan , and scFv-fragnents, at may be screened
agai nst an propriate target, Phage, display libraries may c rj.ge

pepti des o$£g%§%1‘%% Srta}‘fﬁygiiﬁ%lﬁ‘mz?rﬁ%fdo%&flgess ﬁ%ﬁ?%ﬂasﬁrg?e %mg%:éraenglﬁam 0
identify agents capabl e of selective binding to @ : Phagﬁ%dis ay
processes THORLELORFACRR) @eging o HHgR e il 51 g{ﬁ”&? toyfheit ction of
repertoires on the surface of filamentous bacteriophage, and subsequent
sel ect i on mhltiphagpembtativhedfranng déidg withingngisen CH&  d¥lse prsionwasser arosyagiants
met hod is described in WO 99/10494. Anti-SAP anti bodi es can be isol ated by
screeni ng @hehitddasonkirnensds aninbiatids ar inadeagnthe biadyf & CFary, preferably a
scFv phage display library, prepared using human V and V cDNAs prepared
from nRNA derived from human | ynphocytes. Met hodol ogi es for preparing and
screening such libraries are known in the art. There are comrercially
avai l abl e Kkits ol ! } i ' r- i:ndi
antibodieskﬁ%'A#ﬁ%%%§%§£8%%%ggﬁﬁgggvgtgﬁgﬁggghgﬁg‘%@§%g$§ﬁ5§?§folgg?ﬁgﬁfho
not bind SAP byt instead are responsible for other functions, such.as

Crr cul i gl -opdREne H fossan iRk t e e K bR i Rnad B ey
activation of the recipient's endogenous conpl ement cascade or endogenous
cel | ul ar cipradhiehorishk spvirppaentnfarssanels. Be serpadidintile of adaldite mepswerhpy A3 & al |
or a portion of the constant region and nmay be of any isotype, including

| gA (e.g.,vitrgAsshyor 1gA2), 1gD, IgE, 19gG(e.g. 1gd, 1g&, 19g03 or 1g&#),
or I gM

Variants also include anti-SAP antibodies or fragments thereof comprising a modified Fe
region, wherein the modified Fc region comprises at least one amino acid modification relative
to a wild-type Fc region.  The variant Fc region may be designed, relative to a comparable
molecule comprising the wild-type Fc region, so as to bind Fc receptors with a greater or lesser

affinity. For example, the SAP binding antibodies and fragments thereof may comprise a

modified Fc region. Fc region refers to naturally-occurring or synthetic polypeptides
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In addition to, or instead of, conprising a constant region,

anti gen-bi ndi ng conpounds of the invention may include an epitope tag, a
sal vage rwoeptwnoepi t ope, a | abel noiety for diagnosti cPar/Epeeosisssasi on

pur poses, or a cytotoxic noiety such as a radionuclide or toxin. The
anti-SAP anti body or fragnent thereof nmay be nodified in order to increase
its serumhalf-life, for exanple, by adding nolecules - such as PEG or

ot her water sol uble polyners, including polysaccharide polynmers to increase

the hal f - Ifjidh@logbhs AR 186G ticngirdDd bhsid ites 1%%6&66@9}@31&1b@paﬁm@geﬁfonmﬁi/g(bﬂgG
bi specific. For exanple, bispecific antibodies may resenble single

ant i bodi esg( %15&@&%&&1@%@%@%@%&&%? !IIY‘ﬁ’le aﬂhlf)({) &Sl f?a@hfeﬁﬁnalpéﬂﬁé ng

sites (varla e regl ons IC a |es can e pro uced by varl ous

met hods - uch as ¢ e qu nant
DNA technldU3@°n§@§ %B? B%@Hl%ﬁﬂﬁgmﬂé %”%gq?peﬁé?f%?gleéﬂg%r at
| east two different epltopes at | east qgne of mhlch is.an epitope of SAP.
The SAP bilR@MiRp a6id FBERE LI BpEePiRRIGnMSTAE veag W 1?1%%?65&?%6588‘?6@ y or

Het eroanti bodies are two or nore anti bodies, or antibody binding fragnments
(Fab) i nkdedir¢doget her, each anti body or fragnent havi ng n different
specificity. As used herein, the term"antibody fragnents" refers to
portions of an intact full length antibody - such as an antigen binding or
vari able region of the intact antibody. Exanples of antibody fragnments

i ncl ude Fafye sli@#ﬂbmdﬁ(gaaaniaod@é%d@agﬁﬁe%&rfﬁa%f al§h @Refipess dekivitgak ofifei bodi es;

2 single-chain antibody nolecules (e.g., sc v) mul tispecific anti body

fragments S4IgRyas ALSBGSHNA G Sean iSRS v prﬁig ?él—-%t Eflchlse Mbg@#q%

(e.g., diabodies, éira i es naln | ulin
fusion protei.ns; canelized antlbo ies. mnib chel at onbl
anti bod| ePePHTShUETAEn(S; FRgtREHT Ol eﬂ."ﬁte‘feaﬁ%ea?ﬁd Wﬁﬁaﬁsﬁ%ﬁff 5}3

i munophar maceuticals (SM % Vantlbodles and any ot her polypep
formed fr diemmlesipdyds eavglephaitachmany ifone ghmexs PAyMee Sprheasewiics %. on,
the terns anti-SAP anti body and SAP bi ndi ng anti body enconpass SAP blndlng

ant i body fpohgnestié-liaked or §)-higkedryrbphydraes, supars hdweghates, dridgirtotegiieh
sequences of the full length antibodies, and which bind SAP.

molecules. The derivatives are modified in a manner that is different from naturally occurring
or starting peptide or polypeptides, cither in the type or location of the molecules attached.
Derivatives further include deletion of one or more chemical groups which are naturally

present on the peptide or polypeptide.

The present invention also encompasses SAP binding antibodies that include two full length
heavy chains and two full length light chains.  Alternatively, the SAP binding antibodies may
be constructs such as single chain antibodies or "mini" antibodies that retain binding activity to

SAP. Such constructs may be prepared by methods well known in the art.

Methods for creating recombinant DNA versions of the antigen-binding regions of antibody
molecules which bypass the generation of monoclonal antibodies are contemplated for the

SAP binding antibodies and fragments thereof. DNA is cloned into a bacterial expression
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The term "fragments” as used herein refers to fragnents capabl e of binding
SAP, for exanple any of at |east 3 contiguous amno acids (e.g., at |east
4, 5, 6, W0p2809/@026 10 or nore contiguous am no acids, Por/EPz@SPEES33rom a
CDR) of the antibody involved in antigen binding, and enconpasses Fab,
Fab', F(ab')2, and F(v) fragments, or the individual |ight or heavy chain
vari abl e regions or portion thereof SAP binding fragnents include, for
exanple, Fab, Fab', F(ab') , Fv and scFv. These fragnents |ack the Fc

fragment afs@R. ORE B&imAebE ARt tedin@ftle RBY £bRtdridphalieylamhbourvdchm sgétemtagingan,
and can have | ess non-specific tissue binding than an intact antibody.

These fra i N EAER thSheHbINalit sparewn
nmet hods, gg%@}éiegﬁgrﬁbgﬁag%?%gg-geld?cﬁeg@glFeqc%@ng%gﬁ’lm t hglglnzynesbsg)ch és S%igpai n
(to produce Fab fragnents) . .or pepsin (to oduce F¢ah: : The
SAP bi ndi r@etafﬁte‘? s dren lpnepbrans B he S%‘r‘{g@)r%a“s’ é’gg‘?‘)ﬁ%%-éc&gga%%Prﬁﬂ%body
fragnments (scFv) that bind to SAP. An scFv_conprises.an antib y

chai n var igeptrateraagisesen gpapnt @H%W%%?WP?WH@@HFM@W% EOBHWG :hbcﬁ'tq}{%ﬁggﬁ
variabl e region (VL) wherein the heavy chain variable region and the |ight
chai n var i aich&Aflgjnding agoge(fabriragmentsdvith speeificipy farani Al PRlHERINECSIE e t hat

bi nds SAP. An scFv may conprise a VH region at the am no-term nal end and a
VL regi on stcifibglycacbapssédwithinahe SAR. birdlingamitodies yd fragmentstheradnpri se a

VL region at the amno-term nal end and a V region at the carboxy-term nal
end. Furthernore, although the

The SAP binding antibodies and fragments thereof may be humanised or human engineered
antibodies. As used herein, “a humanised antibody”, or antigen binding fragment thereof, is
a recombinant polypeptide that comprises a portion of an antigen binding site from a
non-human antibody and a portion of the framework and/or constant regions of a human
antibody. A human engineered antibody or antibody fragment is a non-human (e.g., mouse)
antibody that has been engineered by modifying (e.g., deleting, inserting, or substituting)
amino acids at specific positions so as to reduce or eliminate any detectable immunogenicity

of the modified antibody in a human.

Humanised antibodies include chimeric antibodies and CDR-grafted antibodies. Chimeric
antibodies are antibodies that include a non-human antibody variable region linked to a human
constant region. Thus, in chimeric antibodies, the variable region is mostly non-human, and
the constant region is human. Chimeric antibodies and methods for making them are
described in, for example, Proc. Natl. Acad. Sci. US4, 81: 6841-68355 (1984). Although, they
can be less immunogenic than a mouse monoclonal antibody, administrations of chimeric
antibodies have been associated with human immune responses (HAMA) to the non-human

portion of the antibodies. Chimeric antibodies can also be produced by splicing the genes
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two domains of the Fv fragnent, VL and VH, are coded for by separate genes,
they can be joined, using reconbi nant nethods, by a synthetic |inker that
enabl es twermdwnobeénmade as a single protein chain in whipch/rP@swEssand VH
regions pair to form nonoval ent nol ecul es (known as single chain Fv (scFv).
An scFv may optionally further conprise a polypeptide |inker between the
heavy chain variable region and the |ight chain variable region. The SAP
bi ndi ng anti bodi es and fragnents al so enconpass domai n anti body (dAb)
fragments fasmdessist ReEhddy thabdi€ofdbrdpathteodBigérl 8B Dnowhtcificicpogethbr witha VH
domai n. The SAP bi nding anti bodi es and fragnents al so enconpass heavy chain
ant i bodi es . i i : t LHHIRG to
9&%@@19 i lhm?ﬁednﬁﬁgdmgreeae%fgp}frgg?egﬁpfo?afgléa@am@@, S80S b g

regi ons ustn eavy chal'n varl ab nm that these functiona

anti bodi es are diners of, heavy chaj.ns . onl ferre y e g

ant i bodi esicUyte NEAR cogiplement dndi i lé?agﬂﬁxﬁ%%ﬁ?ﬁgnﬁ%@Fﬁé 8%Q§%§(é$ggé'nts
may be heavy chain anti bodi es (H%Ab that specifi.c %%% bi.nd to SAP. The SAP
bi ndi ng arfPiuedmele sike rpligeaentof aHs segpr BB ARY oL AGHESERIAON NSt are SM Ps
or bindi ng domai n i nmunogl obulin fusion proteins specific for SAP protein.
These constructs are single-chain polypeptides conprising antigen binding
domai ns fused to i mmunogl obulin domai ns necessary to carry out anti body

ef fector fODRtdrafms] {8ibedidd)ar3/a0dBGNEs) thatheu®ABe (IDRE figmantonktouhaes dancet”
fragnents al so enconpass di abodi es. These are bival ent anti bodi es in which

V and V dofgbBgy BAI&dS HBEREVAR répish Bt Raharepdipda chabaly. bGenesilng a
| inker that is too short to allow tor pairing between the two domai ns on

the sane chap gﬁrﬁg%;n%t{bﬁaﬁgsncm@ R0 RRASn mib%alé SeqMehfbsGRIPUGHERL SibolRERI NS

of anot her "¢ch: ereby creatés two antigen binding sites (see, for
exanple, WD 93/11161).. 'agodi s.can be bispecific. nonospecifie. The SAP
bi ndi ng anRScBbYi laﬁad$$%¢ﬁﬁﬁgﬁﬂfﬂ%?%%¥W§F§8a%%%%ﬁﬁkgggfﬂiﬁﬁggﬁﬂgéins. One
or nore CDRs may be incorporated into a nol ecule either cqovalently ar

R ﬁl&tgt}odairogt e

noncoval erielyences framdiumanaatipegies o ddMedphexampls. grlid-gamted {ed

the CDR(s) as part of a larger polypeptide chain, may covalently link the
CDR(s) to thadtvestiompeinpeptrisele hehai ahainghatrampirisesor potigheustanancprf s§quence
noncoval ently. The CDRs permt the i munoadhesin to specifically bind to

SAP. The SAR. hibadi Ner mbiel PO Boreattevehadroe ide theigots @hiso acidaesipass from
anti body m mcs conprising one or nore SAP binding portions built on an

organi ¢ ot BlafuloAl i3kl drol il SUERLAEy @ PrIALel FROL of ARODUB IR &RRGIPIGH)

Proteins having rel ati'vely defined three-di nensi onal structures, comonly

referred to . as protein | eagent; r 3 jagn of
ant i body rﬁ’%()@%l&) ’”Fﬁ()égigr %ggﬁtﬁgfﬂ%?etﬁ ;r%?é caﬁf %%ﬁogln(?:ﬁ}% ongaggrﬁoé?gr ed [?lg |%?lég

whi ch are anenable to specific or random sequence. variaf.i h
sequence r%ﬁ@@ﬁ*ﬁé%&%ﬁﬁpgs%?PgﬁuﬁgL?P@H’ Pg? lﬂﬁ%ﬁﬂfe 1?82§F?§g“§¥ﬁ
proteins fromwhich desired products may be sel ected. For exanple, an

ant i body nMetheds that eamsrused taprodiesumaniied ANHRAKRS I WG fescrbsrhinnfpr example,
pol ypepti de having an i mmunogl obulin-1like domain containing scaffold having
two or noreSs$gIAgeT aadpaRed77oops containing a different CDR from a parent
anti body inserted into each of the | oops and exhibiting sel ective binding

activity toward a ligand bound by the parent antibody. Non-inmunogl obulin
protein scaffolds have been proposed for obtaining proteins with novel

bi nding pr Q‘P&fe%}eﬁscmtibodies” are non-human or humanised (e.g., chimeric or CDR-grafted
antibodies) antibodies that have been engineered to replace certain solvent-exposed amino acid
residues so as to reduce their immunogericity or enhance their function. Veneering of a
chimeric antibody may comprise identifying solvent-exposed residues in the non-human

framework region of a chimeric antibody and replacing at least one of them with the

corresponding surface residues from a human framework region. Veneering can be
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Anti - SAP anti bodi es or anti body fragments thereof typically bind to human
SAP with high affinity (e.g., as determ ned with Bl ACORE), such as for
exanpl e vwoho@wwoespai | i bri um bi ndi ng di ssoci ati on const arCT(E#R0BOSSITAP of
about 15nMor less, 10 nMor |ess, about 5 nMor |ess, about 1 nMor |ess,
about 500 pMor |ess, about 250 pMor |ess, about 100 pMor |ess, about 50
pMor |ess, or about 25 pMor |ess, about 10 pMor |ess, about 5 pM or

| ess, about 3 pMor |ess about 1 pMor |ess, about 0.75 pMor |ess, or

about 0.5 bh:Aplidhed by anPhilitadl snginebenRbhm§AP anti body or anti body fragment
t her eof does not cross-react wth any target other than SAP. The anti bodi es
and anti body fragnents described herein can be prepared by any suitable

nmet hod. Suitable methods for preparing such antibodi es and anti body

fragnents are kn in the .art. The antibqdy ,or antib fr ent y be

i sol at ed Jﬁ“ﬁﬁ??&%@ﬂm}%llﬂ?eﬁgﬁ?@%@ai?nﬁ?gﬁ¥ﬂgwgpﬁ?gg%g¥ﬁgg%%{éz’%gﬁpound"
is a conpound that has been renoved fromit ural environment. A
purified cBApedmar they paew%wa&ﬁﬂﬁﬁ ﬁamdﬁaénﬂ@éﬁng&eeagéoénrwgﬁru NGWYOI§U§N=
that it exists in a formthat is nore pure than it exists in its natural
envi ronnerd00and/ or when initially synthesized and/or anplified under

| aboratory conditions. Purity is a relative termand does not necessarily
mean absol ute purity. SAP-DEPLETI NG COVWPOUND Conpounds of the present

i nvention include those conmpounds that result in the depletion of

ci reul ati ngkasf¥es cPhahafREPOUIESan dEidRdLAGBAI ¥ NRIEME S[J%ED,EIEM arigeIgD

inhibitors of "binding of SAP to anyloid fibrils, as described in Eur opean
(R 1ac- | CH) PO bR oy e e b G E0eG: Red I Pof A hiEoR e 8o
ylic acid can comprise a kappa or lambda light chain.  For example, a human antibody may comprise
an IgG heavy chain or defined fragment, such as at least one of isotypes, IgG1, IgG2, IgG3 or
1gG4. As a further example, the antibodies or fragments thereof can comprise an IgG1 heavy

chain and a kappa or lambda light chain.

The anti-SAP antibodies and fragments thereof may be human antibodies - such as antibodies
which bind the SAP polypeptides and are encoded by nucleic acid sequences which may be
naturally occurring somatic variants of human germline immunoglobulin nucleic acid
sequence, and fragments, synthetic variants, derivatives and fusions thereof. Such antibodies
may be produced by any method known in the art, such as through the use of transgenic
mammals (such as transgenic mice) in which the native immunoglobulins have been replaced

with human V-genes in the mammal chromosome.

Human antibodies to target SAP can also be produced using transgenic animals that have no
endogenous immunoglobulin production and are engineered to contain human

immunoglobulin loci, as described in WO 98/24893 and WO 91/00906
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WO 20091000926PCT/ EP2008/ 058333 (CPHPC), however, any of the conpounds
described therein, or any other conpound which depletes circulating SAP can
be used iwothe/poaeti ce of the present invention. InterrariEraes/ oREssent
Application WO 2004/099173, incorporated herein by reference, also

descri bes palindrom c conpounds that could also be used in the practice of
the present invention. In a preferred enbodi nent, the SAP-depleting

conmpound is a D-proline; preferred are D-prolines of the Fornula wherein
Ris sveOH and the group

Using a transgenic animal described above, an immune response can be produced to a selected
antigenic molecule, and antibody producing cells can be removed from the animal and used to
produce hybridomas that secrete human monoclonal antibodies. Immunization protocols,
adjuvants, and the like are known in the art, and are used in immunization of, for example, a

transgenic mouse.

The development of technologies for making repertoires of recombinant human antibody
genes, and the display of the encoded antibody fragments on the surface of filamentous
bacteriophage, has provided a means for making human antibodies directly. The antibodies
produced by phage technology are produced as antigen binding fragments-usually Fv or Fab
fragments-in bacteria and thus lack effector functions. Effector functions can be introduced
by one of two strategies: the fragments can be engineered either into complete antibodies for
expression in mammalian cells, or into bispecific antibody fragments with a second binding

site capable of triggering an effector function.

Human antibodies may be generated through the in vitro screening of antibody display
libraries (J. Mol. Biol. (1991) 227: 381). Various antibody-containing phage display libraries
have been described and may be readily prepared. Libraries may contain a diversity of human
antibody sequences, such as human Fab, Fv, and scFv fragments, that may be screened against
an appropriate target. Phage display libraries may comprise peptides or proteins other than

antibodies which may be screened to identify agents capable of selective binding to SAP.

Phage-display processes mimic immune selection through the display of antibody repertoires
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R is hydrogen or hal ogen; X-Y-X is a linker having at |east 4,
advant ageously at |east 5, advantageously at |east 6, up to 20 linear or
strai ght -wbaney/mes2bon at ons, wherein 22 Xis -(CH -; - CrPCREPe@SsHss333 CH
-; CH NH; benzyl, -C(R)=CH; 2n2n22n2 WO
20091000926PCT/ EP2008/ 058333 -CH2 CH(OH)-; or thiazol-2,5-diyl; 2 Y is
-S-S; -(CH) -0-; -NE-; -N(R)-; -CH=CH; -NHC(O)NH;- 2 n
on the surface of filamentous bacteriophage, and subsequent selection of phage by their
binding to an antigen of choice. One such method is described in WO 99/10494.  Anti-SAP

antibodies can be isolated by screening of a recombinant combinatorial antibody library,

preferably a scFv phage display library, prepared using human VL and VH cDNAs prepared

from mRNA derived from human lymphocytes. Methodologies for preparing and screening
such libraries are known in the art. There are commercially available kits for generating

phage display libraries.

The SAP binding antibodies and fragments thereof may comprise one or more portions that do
not bind SAP but instead are responsible for other functions, such as circulating half-life,
direct cytotoxic effect, detectable labelling, or activation of the recipient’s endogenous
complement cascade or endogenous cellular cytotoxicity. The antibodies or fragments
thereof may comprise all or a portion of the constant region and may be of any isotype,
including IgA (e.g., IgAl or IgA2), IgD, IgE, IgG (e.g. IgG1, 1gG2, IgG3 or IgG4), or [gM.

In addition to, or instead of, comprising a constant region, antigen-binding compounds of the
invention may include an epitope tag, a salvage receptor epitope, a label moiety for diagnostic

or purification purposes, or a cytotoxic moiety such as a radionuclide or toxin.

The anti-SAP antibody or fragment thereof may be modified in order to increase its serum
half-life, for example, by adding molecules - such as PEG or other water soluble polymers,

including polysaccharide polymers to increase the half-life.

The SAP binding antibodies and fragments thereof may be bispecific. For example,

bispecific antibodies may resemble single antibodies (or antibody fragments) but have two
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22 N(R)C(O)N(R )-; -N CH2C6H3(OCH3) 2] -; -N(CH2C6HS) -;

- N( CH2C6H) C( 0) N(CH2C6H) - ; - N(al koxyal kyl)-; N(cycl oal kyl - et hyl ) -;

2, 6- pyri dyb;2o®/@ed2ar anyl ; 2, 5-thienyl; 1,2-cycl ohexyl; PCIrPya@isobsssyl| ;

1, 4-cycl ohexyl; 1, 2-naphthyl; 1,4-naphthyl; 1,5-naphthyl; 1,6-naphthyl;
bi phenyl en; or 1, 2-phenylen, 1, 3-phenylen and 1, 4-phenyl en, wherein the
phenyl en groups are optionally substituted by 1-4 substituents, selected
from hal ogen, | ower al kyl, |ower al koxy, hydroxyl, carboxy, -COO | ower

al kyl, ni tdiiférent dniged biadidlg,site2cvaditloxpiors). Bibgbcific antibodies can be produced by
pyrrolidin-1-yl)-2-o0xo-ethoxy, N hydroxycarbam m odyl,

5-0x0[ 1, 2 \ﬁﬂ%@ﬁdﬂn@@lghsy | sucks efg)&ﬁeﬂli'ca?t’e%%ue@X‘%B‘d@ﬂiaagééhﬂl ues or recombinant DNA
5 thloxo[l , 4] oxadi azol y1 and 5-tert-butyl'sul fanyl1i, 2, 4] oxadi azol y1; 2 X

by e S 2 g R T e R R s R

and nis O-
ep?tbpes, at least one of which is an epitope of SAP.

The SAP binding antibodies and fragments may be heteroantibodies. Heteroantibodies are two

or more antibodies, or antibody binding fragments (Fab) linked together, each antibody or

As used herein, the term “antibody fragments” refers to portions of an intact full length
antibody - such as an antigen binding or variable region of the intact antibody. Examples of

antibody fragments include Fab, Fab', F(ab')z, and Fv fragments; diabodies; linear antibodies;

single-chain antibody molecules (e.g., scFv); multispecific antibody fragments such as
bispecific, trispecific, and multispecific antibodies (e.g., diabodies, triabodies, tetrabodies);
binding-domain immunoglobulin fusion proteins; camelized antibodies; mimbodies; chelating
recombinant antibodies; tribodies or bibodies; intrabodies; nanobodies; small modular

immunopharmaceuticals (SMIP), VHH containing antibodies; and any other polypeptides

formed from antibody fragments.

In the context of the present invention, the terms anti-SAP antibody and SAP binding antibody
encompass SAP binding antibody fragments comprising any part of the heavy or light chain

sequences of the full length antibodies, and which bind SAP.

The term “fragments” as used herein refers to fragments capable of binding SAP, for example
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or a pharmaceutically acceptable salt or nono- or diester thereof The
conpound whi ch depletes SAP fromthe circulation, including the preferred
enbodi nenwe 20@noeaed above, is referred to hereinafter pas/ERR00SARB3dEpl et i ng
conpound. I n one enbodinent, D-proline of formula I-A above can be witten
as Ligand - linker - Ligand, wherein the X-Y-X noiety of formal |-A forns
the linker It is within the scope of the present invention that the |inker
(X-Y-X') can be from4 to 20 |inear carbon atons in |length, including from
4-15 | i neamyedablesst 3tconBgudus hbhind dvedl (e @aabkastall 66,7, 8% 061 Bod o abnit@icaen
atonms in length. The linker can be a straight or branched chain, or can

opti onal | yardigg H&i_@ﬂ%’opéxaﬂi!ﬂleefr&h%%ﬁq HEhY B SbodYiA b1 {di8n RAQYnindil@tangt | east
4 |linear or straight-chain carbon atons are prfesent in the |linker. In one

enbodi nent 0Rg.: e li r rai -chai R - be
optionall ymg%ggfsg%ﬁftagdﬂ%y?g(tawéa&sl? @g‘ﬁeﬁa%é}eg{rsbgﬂgg gﬁ%@@ﬁ%@t@é@&%% or

S, advantageously 0 or S, preferably 0. Thus, an "optionally substituted

| i nker" canrihe eegiore @iportomahaubSt ISAR biading tiagmehwanklode, foraramplegE@ndab'pr
one or nore substitutions of carbon aton(s) of the linear or straight-chain

carbon at CEgEb‘PI F¥ 1 dcFRkEliese GraSmedhtd Gack Hikes f&i\%ﬂerﬁ%_’f anirRAdh 8htit¥dyaclear more
substituted etther. PHARMACEUTI CAL COVPOSI TI Suitably, the gAP— depl eting

conmpound as described herein and the anti-human SAP anti body or fragnent
t her eof de3RiAVFEYN Hesrdrclafion, angcan fayelpsineonegeaisic e brding %@%Fﬁl intac
conpositions conprising therapeutically effective amobunts. As used herein
t er m "t heraapeedyi. c dihkse fedgnests sam terpoodhictd frefreingact antdbodizsrosing weil known

SAP- depl eting conpound and the anti- (human) SAP anti body or fragnent

t her eof ormaBody, forkkargple dyPhaesREC gt wEONMEsmeEd Qich at Paain Go paidabd Batof
havi ng any detectable, positive effect on any synptom aspect, or

char act er ifsdghienRf oARBPLRI (EPRloauNNE L AR eatgr €d to a patient (e.g., as one

or nore doses). "~ The conbinati on of 2an "SAP- depl eti ng conmpound and t he

anti - SAP anti body or fragnent thereof nmay be adm ni stered separately,

si mul t aneousl y, sequentially, concurrently or consecutively, or the

conbi nation may be presented in the form of one pharmaceutical fornulation.
Thus, t he Thed&sdhbinding antib@tiesadnd dragmeats\uéss enbempdesthgpl-ataimantibodyp bupdertnd

t he anti-SAP anti body or fragnent thereof as a conbi ned preparation for

si mul t aneqiFy) BRAPBIMALESAP. SARURRY bamhpif8 ah AntibiRlytHeEY BRI V4iaBle RERARY! pCti C
treat nent of anyl oi dosis. H

operably linked to an antibody light chain variable region (V L) wherein the heavy chain

variable region and the light chain variable region, together or individually, form a binding site

that binds SAP.  An scFv may comprise a VH region at the amino-terminal end and a VL
region at the carboxy-terminal end.  Alternatively, scFv may comprise a VL region at the
amino-terminal end and a VH region at the carboxy-terminal end. Furthermore, although the

two domains of the Fv fragment, VL and VH, are coded for by separate genes, they can be
joined, using recombinant methods, by a synthetic linker that enables them to be made as a
single protein chain in which the VL. and VH regions pair to form monovalent molecules
(known as single chain Fv (scFv). An scFv may optionally further comprise a polypeptide

linker between the heavy chain variable region and the light chain variable region.
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The pharnmaceutical conpositions conprising the SAP-depl eti ng conpound nmay
be adm ni stered separately fromthe anti-SAP anti bodies or fragnents

t her eof , woo@uobv2separ at e adm ni strati ons nay be perf oproedradosiobss3szane
point or different points in time, such as for exanple the same or
different days. If the conbination of SAP-depl eting conpound and the
anti-SAP anti body or fragnment thereof are to be adm nistered sequentially
then the SAP-depl eting conmpound is adm nistered first such that the

SAP- depl etTHheds ABbipdingdintibedié it fraparent abar cnabimpsds dahlairdntibbéy ¢iAto dtaghienty
SAP. Since this | eaves substantial anmounts of SAP associated with the

anyl oi d dep@gidibell th Np@rd 3HSIRS546\@ 9SPAMEDE betlsisedh W dofdtd.on of the
anti-SAP anti body or fragnent thereof ‘enables the |o&alisation and specific
binding to the anyloid deposits to pronote their rapid and extensive
regression. Suitably, the anti-SAP anti body or fragnent thereof nmay be

adm nistered 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 20 or 25 or nore days
aft er t he TheetPrbimtl{ng)antibodics dvel et st dnegmpasseanochaiingibedigs GhE Ad).

adm nistration may involve two or nore sequential treatnments with

SAP- depl etTHge &RHBaE darf @J#Jaféﬁﬂsi fE¥h AMEeAIbiNIiEregRAN @FihE BhlytHeadd i Saribld
the anti-SAP anti body or fragnent thereof The sequential adm nistration my

i nvol ve Olr}g%iBﬁﬁﬁttl‘iH%'fﬁes ' Pﬁgﬁ’aﬁﬁwdﬁsia@diﬁ%@mﬁ iRy BYFRBE 1o as

sequenti a reatment wt ant1 - SAP anti body or” fragnent thereof, which

an amount RGN ISP BOU AR HE R ¢ AR SRR T AN R Rt

initial/previous dose. The adm nistration of an initial dose of

SAP- depl etHGbCHREHGHEN ardhasies HEAdp that spestigitly BRO 3% r agnent t her eof may
be followed by the adm nistration of one or nore sequential (eg.

subsequent) doses of SAP-depleting conpound and/or the anti-SAP anti body or
fragnent thereof, and wherein said one or nore sequential doses may be in
an anount THeaBAR Bindingranxbodiésedngd fidpenchambscomncbmpasstahabodidsahatrare BlIPdase. The
adm nistration of an initial dose of SAP-depleting conmpound and/or the

anti - SAP ajidiRodymah imbAMEERbulihRERA pro@ns Beedid for 8Rd® Myteithe 1aded dunstruas i on
of one or nore sequential (eg. subsequent) doses, and wherein at |east one

O Lhe. SuBSERHANIHIATRALBidd c@ﬂlgggﬂgggﬁg&ﬁig&ig%%gmg 04 td Fhidgl Ahuilose:

Accordi ngly, adm ati1on -determ ne routi
schedul e for adm nistration, theregby resulting in a r..ped

desi gnat e OB@PFJHC%§m?ﬁﬁﬁmB%?W%@%gﬂﬁggﬁﬁgﬁ#“W%?P%@F%ﬁéi%@%§6§gﬂeduIe may
enconpass periods of tine which are identical or which

The SAP binding antibodies and fragments also encompass diabodies. These are bivalent

antibodies in which VH and VL domains are expressed on a single polypeptide chain, but using

a linker that is too short to allow for pairing between the two domains on the same chain,
This forces the domains to pair with complementary domains of another chain and thereby
creates two antigen binding sites (see, for example, WO 93/11161). Diabodies can be

bispecific or monospecific.

The SAP binding antibodies and fragments thereof also encompass immunoadhesins. One or
more CDRs may be incorporated into a molecule either covalently or noncovalently to make it

an immunoadhesin. An immunoadhesin may incorporate the CDR(s) as part of a larger
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differ in length, as long as the schedule is predeterm ned. Any particul ar
conbi nati on woul d be covered by the schedule as long as it is determ ned
ahead of wormeoddoed26t he appropriate schedul e i nvol ves ad®rCmiEPRO0BI5E383 ON a
certain day. The pharnmaceutical conpositions nmay be for human or ani ma
usage in human and veterinary nedicine and wll typically conprise any one
or nore of a pharnmaceutically acceptabl e conpounds - such as carriers,

exci pients, diluents, antioxidants, preservatives, colouring, flavouring
and di | ut igatyprgeds chairg Midyiolylemty hgeht CDR(YS pemdilrgpalgpeitide chahvenhasy;,
fillers, bulking agents, buffers, delivery vehicles, tonicity agents,

cosol vent Sncc?éﬁ rhteNBe EORTEonEGIRAEY! NThEBSRserhit S reh RGRRIrSto specifically
antimcrobials, and surfactants. ACceptabl e conmpounds for therapeutic uSe
are wel | H§8¥Q)$&Pthe pharmaceutical art, and are described, for exanple,
in Rem ngton”s Pharmaceutical Sciences, Mack Publishing Co. (A R GCennaro
edit. 1985). The pharnmaceutical conpositions may include antioxidants -
such as ascorbic acid; |ow nolecul ar weight polypeptides; proteins - such
as serum al bum n and/or gelatin, hydrophilic polynmers - such as .

pol yvi nyl pbherohl Hioding a@ﬁgqxh@s a1y fmgapnts thergplsencempass agtibedy @IBGhHol s -
such as mannitol and/or sorbitol; am no acids; nonosacchari des,

di sacchar i @emprisagdneoherore SAB bindingpetonstalilt oh an wigagicowumtlerilorssaffold (aikhas
sodi um and/or nonionic surfactants - such as Tween, pluronics, or

pol yet hyl eRe @biidr caftlotydra sSOfEIN). WeBtoins & i lrelatiwaly defired threaidirhéngional
enhanci ng agents include al kali netal halides (preferably sodi um or

pot assi um ﬂhﬁésd@rﬁtg&%lg%fef%d 1SR RbteR sca.ﬁglgs,tzﬂﬁ hd Rd asHabahh lf()r the design

preservatives I ntlu nzal koni um chlori de, thi'merosal, nethyl paraben,

propyl par aken,.. chl or hexi.di ne et hyl ;;al cohol and sorbi e aci i
cosolventé’@ﬁgP é“ﬁ?@%Qﬁ?ﬁgwgﬁﬁﬁ%bm%?gﬁfﬁ@ﬁ%”ﬁFj%8F33%ﬁﬁ?ﬁﬁﬂgdégﬁﬁ#%ﬁ?ﬁa
agents include caffeine and/ or pol yvinyl pyrrolidone. Suitable surfactants
or wetti rig SEgrdt & TR S A W R FEN)RIAAHAR £ FHfaTtRAPLr s
may be conventional buffers such as citrate, acetate, borate, bicarbonate,
or Tri s- HQ proxyiee Abwarips o ppternsyfrave whisbudesintd modudas may ke FelegedutFasexamplebe
about pH 7-8.5. Additional pharmaceutical agents are set forth in

Reni ngt on' @ AlibodematicicanakoBptiencdimel 8 htn-Edmuhagiobudin Hindifge polwpeptide dayiniyhck
Publ i shi ng Conpany, 1990. The pharnaceutical carrier, excipient or diluent

etc. may bg ifpheckRBubANRE dbRAR dohRidiid SRR KRulawelorathit Bblsdtakherd dsths

standard pharmaceutical practice. The conposition/formnul ation requirenents

may i FIereodRaRes Aterdithidisk Sohd £LAGL LR UARRUIHBTS of RhRHOIRPS! LT on

may be in T quid; 'yop may | nctude one or

nore |lyoprotectants, .excipients,. surfactants,, hi | ecul ar..wei ght

struct ural exi?&d‘il?g %Pi‘?tlﬁ?‘l Ewﬁ%ﬁ’ﬁﬁ%ﬁnﬁwﬁaﬁﬁﬁm t}?ugﬂ Ey g%tﬂ)aﬂ? nrtr@ﬂ?l?c’dg :

| yoprotectant is included, which is a nan-reducing sugar.- such as sucr?se
and/ or | ad¥ersEnmypeslabidinmrolm scplfplds have begp Pg@ﬁ@ﬁdﬁﬁor btpmEg RISVt Ry e
that, upon reconstitution, the resulting fornulation will typically be

i sot oni c. Wnding pepesies. may be i ncluded - such as nonionic surfactants and
ionic surfactants. Exenplary anounts of surfactant that may be present in
the pre-lyophilized formulation are from about 0.001-0.5% Hi gh nol ecul ar
wei ght structural additives (e.g. fillers, binders) may be incl uded.

Exenpl ary goneam indibb@es oCintiBb&NriRh &R oMBipially Biddus hufih Sadowith are
fron10.1@6%§@%0@6by meig%t.llﬁggt%%# enboé?nents,ya bul ki ng agent (2%3.,

manni tol, a%{géﬁ;'{ Ee?%.t elgs: bR Gidd %&dﬁf@c&ﬁﬁﬁ%ﬁgﬁ ’%sce)f&g Sg?%%? gdﬁ;é%ﬁeﬁpf%iﬁaﬂwbindigg

_par enjt er a! ! I oNn. nmpos I ONS I'TB. . ection
T o0 L BBk B RSB YRS 0 5 T PSR

intraperitoneal, intracerebral (intraparenchymal), intracerebroventricular,

I Nt ramuscuiiit 1 hi raeGUhRTut SOMpIARTEE] Akt 256‘;?1‘01&#@@5,%@&. 100N or &3¢ aboinal ed
routes. A parenteral fornulation typically will be a sterile, pyrogen-free,

i sotoni ¢ W% 168 dftaibgﬂt’ZS%HiOQ [@é,laﬁoﬁq@tpﬂd% Ms,%’ﬁ@ﬁt%@%ik%@,l dbbut 3 pM or

accept abl eservati ves.
less about 1 pM or less, about 0.75 pM or less, or about 0.5 pM or less.
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Phar maceuti cal conpositions may be formul ated for controlled or sustained
delivery in a marner that provides |ocal concentration of the product

(e.g., bovoxpovdepnt effect) sustained rel ease and/ or i neceareesssabs | ity or
half-life in a particular local environment. In certain enbodi nents such
conpositions may include a significantly |arger anount of the SAP-depl eting
conpound and/or the anti-SAP anti body or fragnment thereof in the initial
deposit, while the effective anount of antibody or fragment actually

rel eased and available at any point in tinme is in an anmount nuch | ower than
the initial deposit. The conpositions can include the formulation wth
par t1 cul atgbRRAeahlioNe Alteal YElods ERAUARRS RRL hofSoR0RRLSyilla as a

bi odegradabl e matrix, injectable mcroSpheres, mcrocapsular particles,

m crocaps | e particl es beads, Irposones and i npl ant abl e
delivery §m§§E%§5f éfg%?ovrde for the controlled or sustained rel ease of
the active agent which then can be delivered as a depot injection.

Techni ques for formulati ng such sustained- or controlled-delivery neans are
known and a variety of polynmers have been devel oped and used for the

cont r ol | ed icainihedicsard @ebp%ﬁ%mntﬁd%gebedslmm gt borpiepargd &y ayy pwtabley

bi odegr adabl e and bi oconpati bl e. Pol yner hydrogels, including those forned
by conpl exatthad dSuiehknbétbodsrforprepinymeesuc antimidygs epd anttbale dragnteats arakmbwn
hydrogels with tenperature or pH sensitive properties, may be desirable for
provi di ng ifihtdartle prie 2tibedt ol BoGL - &méi SnafitedsARed aepamits t6 tlégr@éls

i nvol ved in trapping bioactive protein agents (e.g., antibodies

Bi oadhesi ve polynmers may al so be present use in t he’ conposrtrons

Bi oadhesi ves are synthetic and naturally occurring materials able to adhere

to biol ogi bstrat es extended tine For exa

and pol yodrpEiR ah B kRARTRBRRE s hsBRnBiid B PRta G TR fpm 1 R
poly(acrylic, acid). The pharmaceutical conposition nay be fornul ated for
|nhalat|oﬁnV§W@Hm§s for exanple, as a dry powder. I|nhalation solutions also
can be fornulated in a |liquefied propellant for aerosol delivery. In yet
anot her fornul ation, solutions nay be nebulized Additional pharmaceuti cal
conposition for pul nonary adm nistration include, those described, for
exanpl e, i‘A fGifiedpphipoatd o8 akulipbaal tharhad@eSAin2Raed, in phtioh sebhshitdsedsts in a
pul nonary delivery of chemcally nodified proteins. For pulnonary delivery,

the parti ghfn #laf & &R Yutk tAen ﬁ%kis%%@ts&@ﬁued ehii¥sHYenk Qnd/&ewﬂénsﬁ]ﬁiallhru ng. For
exanple, the particle size can be from1l umto 5 um however, |arger

particles f r '
Aot her _prosedE .%%ﬁﬁvéafn%%m PAR ol SARHRRGL! Shi R S AL B B
are suitabl for tge nan ure.of tablets. By drssolvrng the tablets in
sterile wép PeceH ANt TS a%%rBBFYate vehicle, solutions can be prepared in
unit dose form Suitable excipients include, but are not limted to, inert
di l uents, such as cal ci um carbonate, sodi um carbonate or bicarbonate,

|l actose, or cal ci um phosphate; or binding agents, such as starch, gelatin,
or acacraS dt-DERbETdIE € GQMEYHAKE such as magnesi um stearate, stearic acid,
or talc. Certain fornulatrons may be adm nistered orally. Formul ations
adm ni st er@inpountihbtht peRt@in@atiod tchRiehdse ceghpvtddd it radultie te deplesien of
carriers customarily used in the conpoundi ng oF solid dosage forns such as
tabl ets aq§cﬁ@gﬁ?gg§_ For exanple, a capsule can be designed to rel ease the
active portion of the fornulation at the point in the gastrointestinal

tract when bioavailability is maxim zed and pre-system c degradation is
mnimzed. Additional agents can be included to facilitate absorption of a
sel ective Jindin uent.s, flavourijings,.lo

veget abl e SE’FFWH Cg L%sﬁé’ﬂeﬂbl?fﬁéo%@ﬁtﬂ “LP@H h}’fﬂéﬂ?ﬁ 8@#@% Fchﬂny viod
agents, and binders also can be enpl oyed. The pharmaceutical conpositions
used in tﬁﬂxﬂh@eﬁexehmhw@ﬁeowwnmm@nenmﬁeﬁaoéﬂiB&éﬁD§&en¢e@pgve anount or a
prophylactically effective anmount of the SAP-depl eting conmpound and/or the
ant i - SAP gR}-1H6dYR p2-Cartagmepytrotifier e of]-6-dxd-hemapd lityroalling- 2édrbatyilicacaimount "
refers to an anount effective, at dosages and for periods of tine
necessary, to achieve the desired therapeutic result. A therapeutically

ef fective anmount of the antibody or antibody portion may vary according to
factors such as the disease state, age, sex, and wei ght of the individual
and the ability of the antibody or antibody portion to elicit a desired
response in the individual. A therapeutically effective anount is al so one
in which any toxic or detrinental effects are outweighed by the

t herapeutically beneficial effects.




"A prophylactically effective amount” refers to an anmount effective, at
dosages and for periods of tine necessary, to achieve the desired

pr ophyl acwocoesemod2s. WO 20091000926PCT/ EP2008/ 058333 Aprcharapswss3sal |y or
prophylactically effective anount of the pharnmaceutical conposition wll
depend, for exanple, upon the therapeutic objectives - such as the

i ndi cation for which the conposition is being used, the route of

adm ni stration, and the condition of the subject. Pharnmaceuti cal

conposi t i qUPHRY, lasvavel, shebeic compotitis dageibtd drtdiy, oomnnp ohehydrapdund aHigh
effective anount to treat anyloidosis. A "therapeutically or

prophyl actdefRids irBhih&sd SXP A Med ih %;e??ﬁétic@@ﬂﬁtpr%hﬁhv&ﬂﬁnl reat or
prevent one or nore synptons of anyloidosis in a subject. The
pharmaceutical conposition described herein may al so be used in conbi nation
wi th conventional treatnments for anyl oi dosis. PHARMACEUTI CAL SALT The

SAP- depl et.i ng co und may.. be adpini inthe formaof .a

har e PR R Caisst ABicrdar 00 PR ASEE Pempy STk fBrefotears g, o

wel | known to those skilled in the art, and for exanple, ingclude those

ment i oned dsscribes galinsromaic compogndsihstipoidialso sgised inie pragtioy of hgprespite aci d
addition salts are formed from acids which formnon-toxic salts and include
t he hydr odiwemtionle, hydrobrom de, hydroi odi de, nitrate, sul phate,

bi sul phate, phosphate, hydrogenphosphate, acetate, trifl uoroacetate,

gl uconate, lactate, salicylate, citrate, tartrate, ascorbate, succinate,
rnal eate, fumarate, gluconate, formate, benzoate, nethanesul phonate,

et hanesul honatie. . PEnBSifsH, MRS AethddnBl BN BSHDRRORRL Brfdhddsare Vhen one
or nore acidic noleties are’present, suitabl’e pharmaceutically acceptable
base WO 09%0009%%5%%%55%008/058333

-prolines o

A
RI

and the group

1
R is hydrogen or halogen;
X-Y-X is a linker having at least 4, advantageously at least 5, advantageously at least

6, up to 20 linear or straight-chain carbon atoms, wherein

2 2
X is (CH,) - -CH(R )(CH,) -; CH,O(CH,) ; CHNH-; benzyl, -C(R )=CB-~;
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addition salts can be fornmed from bases which formnon-toxic salts and

i nclude the alum nium calcium lithium nmagnesium potassium sodium

zi nc, andwpheaswmorati cal | y-active am nes such as di et hamalr@areovs/ossatts. A
pharmaceutically acceptable salt nmay be readily prepared by m xi ng together
sol utions of the SAP-depleting conmpound and the desired acid or base, as
appropriate. The salt may precipitate fromsolution and be coll ected by
filtration or may be recovered by evaporation of the solvent.

ADM NI STRATI ON  The conpoeQenCH(OHY-; bethiwtol-Bisslig ed al one but will generally
be admi nistered as a pharnmaéeutical conposition - e.g. when the conponents
are as an adm xture with a suitable pharnmaceutical excipient, diluent or
carrier selected w tthisegas: dd1d) tho-t WEndeER nouCH=0H-adANHC&D)N4;-on and
standard pharnmaceutical practice For exanple, the conponents can be

adm nistered in the formof ,tablets, capsules, ovules, elixirs, solutions
or suspensions, which maN@oyt@)N(H )avis (CH rti%Ho(r()(EibeI)Qt;r-Nl(@HggséI}h-s, for

i mredi at e-, del ayed-, nodified-, sustai ned- ® pul sed* or conttdlled-rel ease
applications. If the phar [ ' t I%L t, en t t abl et may

contai n exci pi ents such éﬁﬁﬁﬁ%@%@(ﬁ{ﬂ@ g‘r TNjaB@@alPQ}'f ose, sodium
citrate, calcium carbonate, dibasic cal cium phosphate and gl yci ne,

disintegrants such as st aehloakataedably 200pWidybdt afigaty]; 2,8phiesd; st arch),
sodi um starch glycollate, croscarnell ose sodiumand certain conpl ex

silicates, and granul ati hi .SuC | yul o] i hvl:

hydr oxypr opyl nmet hyl cel | uﬂ%g&égﬁ%&%?% C%}(%O 1%%0%%%%%#&%%%@?0%8333

hydr oxypr opyl cel | ul ose (HPC), .SUGrpse l.atin _apd . j.a..Addit4 LY.
FhangPa (R replEioh e ngPlyP Ry catsl L1 Bach

| ubri cating agents such as :

behenate and talc may be included. Sqljd conmpositions of a.simlar type may
al so be enpl oyed as fil | drisPhenylie andilf-phghy e‘é’Ler %@%Pf’%ﬂ’k&%ﬂﬁs&ﬁ?s in

this regard include | actose, starch, a cellulose, mlk sugar or high

nol ecul ar wei ght pol yet hylpgnrallyl spbssitated byl -hspbsbiugntsssisetss ifeoms halpggng fower

elixirs, the agent nmay be conbined with various sweetening or flavouring

agents, colouring natter atiyldyess alkbxsh) hedroksgl, Earbargy, a00elowsuslpelnditnily, agent s

and with diluents such as water, ethanol, propylene glycol and glycerin,

and conbi nations thereof 5_tetrazol, (2-carboxylic acid pyrrolidin-1-yl)-2-oxo-ethoxy,
N-hydroxycarbamimiodyl, 5-oxo[1,2,40xadiazolyl, 2-oxo [1,2,3,5]
oxathiadiazolyl, 5-thioxo[1,2,4]oxadiazolyl and

5-tert-butylsulfanyl-[1,2,4]oxadiazolyl;
2
X is M(CHz)n-; '(CHz)nCH(R )5 —(CHZ)HOCHZ-; -NHCHZ-; benzyl,
2
-CH=C(R )-; CH(OH)CHz; or thiazol-2,5-diyl;

R2 is lower alkyl, lower alkoxy or benzyl and

nis 0-3,
or a pharmaceutically acceptable salt or mono- or diester thereof. The compound which
depletes SAP from the circulation, including the preferred embodiments mentioned above, is

referred to hereinafter as an SAP-depleting compound.
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The routes for adm nistration (delivery) may include, but are not limted
to, one or nore of oral (e.g. as a tablet, capsule, or as an ingestable
sol ut i on)wotopiwmed2s nucosal (e.g. as a nasal spray or aeco®PRoiBO58333

i nhal ation), nasal, parenteral (e.g. by an injectable form,

gastrointestinal, intraspinal, intraperitoneal, intramuscular, intravenous,
intrauterine, intraocular, intradermal, intracranial, intratracheal,
intravagi nal, intracerebroventricular, intracerebral, subcutaneous,

opht hal m dnEhaembddifgnt, M-paNint bER&Irmata - AtabavadmbalYrittdnraansder mal , rectal
buccal , vaginal, epidural and sublingual In one specific enmbodiment, the
nmode of  aqibiHastifkt ONighid, WileldN BRORSy- A itk B fEHRFI-AEYEhethe Pk EAD IS
and/ or preferred pharnaceutical fornulations can be determ ned in view of
the present..di scl ral ..kn f~F oryayl at i e
dependingqﬁgg%ﬁ%ﬁ%8#% éﬁ%gﬁg$gﬁ en%?HQ%#§%?@¥%é .QH?H§§§F§QP§“f§¢%Q?%¥Bnd
desi red dosage. . Typically, .a, physici wll determ ne the actual dosage
Wbt chwi | 10 e By e aoRuRe KR Has e Sngrai SR £5F50e

| evel and frequency of dosage for any particular patient nmay be varied and
wi || deperiad épblinesr garppeaipmsfin fengthor SThe dinkerdiandetarstraieht ortragehed chaip, or can
speci fi c conpound enpl oyed, the netabolic stability and |l ength of action of
t hat conpaphdnallyfermges obmeye nved ghicturese mathdhe prealst that selkastdilaear erode and
time of admnistration, rate of excretion, drug combination, the severity
of the parstraipt-aiiai€ 03861 htBfhs aistetdnein hdiliMkdualn omdenigaliment! staéapyne dfahe
exanpl e, the SAP-depl eting conpound may be adm ni stered at a dose of

bet ween 2 @{ekf%rasﬂgiﬂqt-éi‘??ﬁ Egjﬁmﬂuggﬁgﬁy %gioﬁﬂl},j 4Ds@Glel \HylaY jeadifie #Bkets 26R
e

anti body or fragnent thereof nay m ni'stered as”a fixed dose,

i ndependent, of dose.per, subj ect ight yatio. . The anti body or fragnent
t her eof n§§hggd§8ﬁfﬁrQt%&%ﬁﬁfﬁﬁﬁﬁgﬂﬁygﬁgﬁéP&é%gP%?@; si mul t aneous or
sequenti al doses of 3000 ng or |less of antibody or fragnment thereof, 2700
ng or |ess of antibody or fragment thereof, 2500 ng or |ess of antibody or
fragment thereof, 2200 ng or |ess of antibody or fragment thereof, or 2100
my or | esslihus, aariiopborhly srbstitatgdrtinkert hary leaye ong pomongsubstinbers that laﬁﬁifpbody or
fragnent thereof, 1500 ng or |ess of antibody or fragment thereof, 1200 ny
or | ess ofbrarhingedy /@ronkoagneatubtistirtiend of carbohlén sy obdthe lliasa wistraighi-dmily or
fragnent thereof, 1000 ng or less of antibody or fragnment thereof, 700 ng
or | ess ofcaAdhiaRREYofQhe filldINERtthd EKRRhn bOLD BN &a JuBSTuRl cBRE1 body or
fragnent thereof, 200 ng or |ess of antibody or fragnent thereof, or 100 ng
or less of antibody or fragnent thereof In another enbodi nent, the anti body
or fragment is admnistered in one or nore doses of at |east 20 ng of
ant i body ent f e - depl eti ng conpound may be
admi ni st erdARMALEYLIG, uggggpggucpcnuent of a dose per subject weight
rati o. The SAP-depl eting conpound may be adm ni stered in_one or. nore
separ at e, ity BaSoFsdepleting sormened asrlesaed hgreiganddie gnti-hymapg Adrantidedy  of
50 ng or less, 25 ng or less, or 10 ng or less. Alternatively, the
SAP- depl etar figgmenttbema! demgritpd o miilld be rdrdinisterad doplmrpeccusiodljcomiposigipaht
ratio as easily determ ned by one of skill in the art.

comprising therapeutically effective amounts.

As used herein term "therapeutically effective amount” refers to an amount of SAP-depleting
compound and the anti- (human) SAP antibody or fragment thereof or as a part of a
pharmaceutical composition, that is capable of having any detectable, positive effect on any
symptom, aspect, or characteristic of amyloidosis when administered to a patient (e.g., as one

or more doses).
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FORMULATI ON The conponent (s) may be fornul ated into a pharnaceuti cal
conposition, such as by mxing with one or nore of a suitable carrier,

di | uent owoem@vieat, by using techni ques that are knowrCi/EPRIDS/088383
EXPRESSI ON A wi de variety of expression systens are available for the
production of anti-SAP anti bodi es and anti body fragnents includi ng Fab
fragnents, scFv, and Vs. For exanple, expression systens of both
prokaryotic and eukaryotic origin my be used for the |arge-scale
production of antibody fragnents and anti body fusion proteins. The

gram negative bacteriumE coli is widely used as a host for heterol ogous

gene expr el @hbiddeWe behin sh@t&gleﬁﬁgu&hﬁoﬁ{d SR RSBV INBHSY: éfedr'fra et t O
accurrul ate i nside the cel sequent " purification of the sired protein

f h ff I

Tt M L S L
t I host b f

o e o 0ot e el 2Rt L L o Beer it pE gl ve e

genera Streptomyces and Pseudononas.
formulation.

Thus, the present invention also involves the SAP-depleting compound and the anti-SAP
antibody or fragment thereof as a combined preparation for simultaneous, separate or

sequential use in the therapeutic or prophylactic treatment of amyloidosis.

The pharmaceutical compositions comprising the SAP-depleting compound may be
administered separately from the anti-SAP antibodies or fragments thereof, and such separate
administrations may be performed at the same point or different points in time, such as for
example the same or different days. If the combination of SAP-depleting compound and the
anti-SAP antibody or fragment thereof are to be administered sequentially then the
SAP-depleting compound is administered first such that the SAP-depleting compound
treatment can clear almost all of the circulating SAP.  Since this leaves substantial amounts
of SAP associated with the amyloid deposits in the tissues the sequential administration of the
anti-SAP antibody or fragment thereof enables the localisation and specific binding to the
amyloid deposits to promote their rapid and extensive regression. Suitably, the anti-SAP
antibody or fragment thereof may be administered 1, 2, 3,4, 5, 6,7, 8, 9, 10, 12, 15, 20 or 25

or more days after the treatment(s) with the SAP-depleting compound.

The sequential administration may involve two or more sequential treatments with
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Dependi ng on the nature of the pol ynucl eoti de encodi ng the pol ypeptide,
and/or the desirability for further processing of the expressed protein,
eukar yot iwoho®tm®o®ach as yeasts or other fungi nay be prefr@mre@dosd303
general , yeast cells are preferred over fungal cells because they are
easier to mani pul ate. However, sonme proteins are either poorly secreted
fromthe yeast cell, or in sone cases are not processed properly (e.g.
hyper gl ycosylation in yeast). In these instances, a different fungal host
or gani sm syoubeplbengse@ingeizad follosadlyesoof nsué tajubeti xpatasatsonithths tastiiAbhi n
the scope of the present invention are fungi such as Aspergillus species
(such as thee&csAGSEnRetiHeoEP- A- 0184438 and EP- A-0284603) and Trichoder ma
speci es; bacteria such as Bacillus species (such as those described in

EP- A- 0134048 and EP- A-0253455), Streptonmyces speci es and Pseudononas

speci es; and yeasts such as Kl uyveronyces species (such as those descri bed
in EP-A-0Q96430 an P-.A- 0301670). and Sacchar onyc eci es. The use, of

Ui Ll o WESCRUE) AOME U Rt OV GG SPAAER BICA ST R HTB P SPO iy
provide for post-translational nodifications (e.g. nyristoylation, s

gl ycosyl atfPlberved by preatenemtial tipatment vsith @ﬁ@ntlsﬁrﬁdjswg@sﬁdx aF irpgiment thagelophigh is
phosphoryl ati on) as may be needed to confer optimal biological activity on
r econbi narnherexpedsbo@mrpnadtioies. Particul arly advant ageous are expression
systens that permt the secretion of |arge anmounts of antibody fragnents
into the culture medium KIT In another enbodi nent of the invention, an
article of manufacture, or "kit", containing materials useful for the

treatment g, &hgnBYL8dRskSmRY BY bl &FoumthiaPbre hae tHel ihitlafpleotoly idded
for the separate or sequential admnistration of the D- proline and the

anti - SAP ant i bad r.a.fragment, thereof In one enbodinent, the kit
conprises(%H%%ﬂ?éﬁﬁ%?ﬁ¥%ﬁ%g?%Fﬁga%he SAP- depl eti ng conpound and the
anti-SAP anti body or fragnent thereof In another enbodi nent, the kit
conprises a first contai ner conprising the SAP-depl eti ng conpound and a
second contai ner conprising the anti-SAP antibody or fragnent thereof

Sui t abl y, TheadsimsaspnationdnitisldsseatiS ARdlepleting penpaymp aadior BsAptiotAR r agment
thereof are present in therapeutically or prophylactically effective
amount s f entibddy drrfeamaanthessofiimay bpfelenid pnthe hdmmjdtoitido sf sne Gunomiskguential
contai ners include, for exanple, bottles, vials, syringes, blister pack,

etc. | Th f qeRtsabRGlelTPYoseof SXPRIpIE: ATt A YR @b/ op fherti YA RARIbOUE br B8giBbM@S S
or plastic.
thereof, and wherein said one or more sequential doses may be in an amount that is

approximately the same or less than the initial dose.

The administration of an initial dose of SAP-depleting compound and/or the anti-SAP
antibody or fragment thereof may be followed by the administration of one or more sequential
(eg. subsequent) doses, and wherein at least one of the subsequent doses is in an amount that is

more than the initial dose.

Accordingly, the administration may use a pre-determined or routine schedule for
administration, thereby resulting in a predetermined designated period of time between dose

administrations. The schedule may encompass periods of time which are identical or which
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The contai ner hol ds the SAP-depl eting conmpound or a pharnaceuti cal
formul ati on thereof and/or the anti-SAP anti body or a fragnent thereof, in
an anountwefzh@atosze for treating anyl oidosis, and may hace/ER2@8@68388 access
port (for exanple, the container may be an intravenous solution bag or a
vial having a stopper pierceable by a hypodermc injection WO
20091000926PCT/ EP2008/ 058333 needl e). The kit nmay further conprise a | abel
or package insert on or associated with the container. The |abel or package
i nsert maydiffadin¢atgth, b dngtde ehcehpdd Isippedesdrmirgedus Agy fparticutae abinbipation would
anyl oi dosis. Alternatively, or additionally, the kit may further conprise

an additi %"%:'ov&[‘é@%?'tl{besrch&ﬁﬂpéé Bh@ s A iPNERERUINLERb Ymaame MealbRpabfkf er
such as bacteriostatic water for |nject|on phosphat e- buf f er ed sallne

Ri nger's 8, ﬁ&ﬁﬂe Vgpg gﬁ%ﬁmﬁiﬁmf&h&% é%h may further include other

material s es rab) rom a cofmmer Ci a ser st andpoi nt, including other
buffers, diluents, filters, needles, and syringes. The kit may further
conprise directions for the adm nistration of the SAP-depl eti ng conpound
and the anti-SAP antibody or fragnent thereof for treatin preventing
any| oi dosihe phermaseuiigl eompesiticis maybeclonprpaeer @lmalrwg%wﬂw@tamé fyeterinary
conpri sing SAP-depl eti ng conpound and a second conposition conprising the
ant i - SAP an¢ditineynd wilktypichllyragmpriget dngrone onprorsef aphragnbdentisalfyorcceiiable

si mul t aneous, sequential or separate adm nistration of the first and second

phar nmaceutdoaflou@Pakchtab eisieisOerttisietas ehiluehis, AME6Lidhme R eeratives)oblbeting,
enbodi nent, the kits may be suitable for t he delivery of solid oral forns

of the CO%Q%%{I%)M dlbﬁ]ﬂg Qg&{:‘fs Rl &%ﬁj oeﬁ@pssgf)éﬁmo%gﬁfsasmehfsl A0LAddGSkin Or

exanple, a nu uni osdges. ' Kits can include a card having t
dosages orj ent

ord of .their ende n ch
kit is a %F?tg’?béﬂffebsaggwer%wﬁg?lﬁ t%%bsaggp ﬁ]eﬂtﬁovm P%g% n? pg%g%l;%
i ndustry and are w dely used for ckagin harna eut | uni t dosage
forms. |f 289@s éﬂ@@f@é@é‘?’éﬁ?@lﬁ“@%gﬁ{@g 3% ‘?@gFr Cceataﬁgrfﬁpgpoap% ‘%Em be
provided, for exanple in the formof nunbers, letters, or other markings or
with a caltberdpeuticnseate walldgioymanithmphasactatieal iar, aneare dessribedhforseapla. én i n

whi ch t he dosages can be admi ni st ered.
Remington's Pharmaceutical Sciences, Mack Publishing Co. (A. R. Gennaro edit. 1985).

The pharmaceutical compositions may include antioxidants - such as ascorbic acid; low
molecular weight polypeptides; proteins — such as serum albumin and/or gelatin, hydrophilic
polymers - such as polyvinylpyrrolidone; chelating agents - such as EDTA; sugar alcohols -
such as mannitol and/or sorbitol; amino acids; monosaccharides, disaccharides, and other
carbohydrates; salt-forming counterions - such as sodium; and/or nonionic surfactants - such
as Tween, pluronics, or polyethylene glycol (PEG). Also by way of example, suitable
tonicity enhancing agents include alkali metal halides (preferably sodium or potassium
chloride), mannitol, sorbitol, and the like. Suitable preservatives include benzalkonium
chloride, thimerosal, methylparaben, propylparaben, chlorhexidine phenethyl alcohol and
sorbic acid. Suitable cosolvents include glycerine and/or propylene glycol. Suitable

complexing agents include caffeine and/or polyvinylpyrrolidone. Suitable surfactants or
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In certain other enbodi ments wherein the kit conprises a pharnaceutica
formul ati on of the SAP-depl eting conpound and a second formul ation
conpri si nyotzh@/mmi2zi- SAP anti body or a fragment thereof, PCliEPzoOS/08S3Y3
conprise a separate container for containing the separate formul ations,
such as a divided bottle or a divided foil packet; however, the separate
conpositions nmay al so be contained within a single, undivided container.
Typically, the kit conprises directions for the adm nistration of the

separ at e CRepagegdnts indlids sdebitarf @tehs hsd/Pepdlysotbabds| Y Tad vafiéa aege cohemtivha
separate conponents are admnistered in different dosage forns (e.g., oral

and par entigifi suchl AAMD hothe B8 bidh{dBlC0! THOMRICS Mét%%&i%??%ﬁ% he

titration e 1 ndivi conponents of the conbination is

P vontt on 1 B b 3R LR N AT b1t Pt WS TichRnfEhmace iR b e sttna

can be used jn conbi nati w th an SAP-depl eting conpound as desgcyi bed

her ei n forf%fthénﬁﬁféwf@n%%m&ﬁww grces,jI§t lg%lﬁnﬁ%, GNGRIO :%égl‘entiany
conpl ete clearance of the anyloid deposits. The agent may be an organic
conpound dtubdishiag Companysd®90.The agent may be a conpound, which is

obt ai nabl e from or produced by any suitable source, whether natural or
artificial. The agent may be an ami no acid nol ecule, a polypeptide, or a
chem cal derivative thereof, or a conbination thereof The agent may even be

a pol ynucl et jrdeniRLfcl t&rier, WREpRNNEYIiIRRNEerc. I8R5 RlecRA AR upp@ABESintended
nol ecul e, or ‘an anti body, for exanple, a polyclonal antibody, a nonocl onal

ant i body a Mol anal. ni seq ﬁﬂ%%pg V.1 d0.q0pe enbodi ment, the agent
is an ant?%gHY“fagﬁﬁ ‘3%“2%@2%%%%689 f'%ﬁﬂ?%q%%?%ﬁéd or derivable from an
anti - SAP anti body. The agent may be prepared by chem cal synthesis

t echni ques. GENERAL RECOVBI NANT DNA METHODOLOGY TECHNI QUES The present

i nvention enpl oys,.  unless_otherw se indicated, conventional techniques of
cheni st ry, Thegloatpgsitienipraiuwaiien requireismis ragy dittepdenvBdonian tondittarsat dshvsriol ogy,
which are within the capabilities of a person of ordinary skill in the art.
Such techriysiemés)are explained in the literature. See, for exanple, J.
Sanbrook, E. F. Fritsch, and T. Maniatis, 1989, Ml ecular Coning: A
Laborat ory Manual, Second Edition, Books 1-3, Cold Spring Harbor Laboratory
Press; Ausubel, F. M et al. (1995 and periodi c supplenments; Current

Protocol s i dMHlp%ﬁﬁbﬁba?ib@|i99&iuid9i3"0pl%lize"&°’or Rde-dRed ARRUNWIhBYinlu@OBSe ofNeW
York, N Y.); B. "Roe, J. Crabtree, "and A Kahn, 1996, DNA |sdl ation and

roaa"S :”gﬁ%%éfoga?,ét%%én%ie%ﬁﬁ%e%‘t’sﬁ?mﬁc%?nﬁsc lﬁ%g{?‘f;l uﬁfr?,vi%iﬁf?@ at?ﬂfw%?éé%i?ﬁ%%%%i
M J. Li . J. E. Da , 1992, Me : DNA, St
Part A: | S R m@é]ﬁ%enaﬁqdhpﬁ%?re§$oqwﬁ%¢ 9@{@%?0%@5 @ﬁg@g{,ﬁﬁ}? %@%ﬁ%{}{iﬁj crure

Academ c Press. Each of these general texts is herein inco;Fotated by
r ef er ence.sugar - such as sucrose and/or lactose. The amount of lyoprotectant generally included is such

that, upon reconstitution, the resulting formulation will typically be isotonic. A surfactant
may be included - such as nonionic surfactants and ionic surfactants. Exemplary amounts of
surfactant that may be present in the pre-lyophilized formulation are from about 0.001-0.5%.
High molecular weight structural additives (e. g. fillers, binders) may be included. Exemplary
concentrations of high molecular weight structural additives are from 0.1% to 10% by weight.

In other embodiments, a bulking agent (e.g., mannitol, glycine) may be included.

Compositions may be suitable for parenteral administration. Compositions may be suitable
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The invention will now be further described by way of Exanples, which are
nmeant to serve to assist one of ordinary skill in the art in carrying out
t he i nvernwDanos%ma2are not intended in any WD 20091000926PEPL&RASI83 058333
way to limt the scope of the invention. EXAMPLES Exanple 1: C earance of
System ¢ Anyl oid Deposits in Transgenic M ce Expressing Human SAP. In the
present study AA anyl oidosis was induced in mce by anyloid enhancing
factor injection followed by repeated casein injections to elicit

per si st entfoafhiéction bf Indsi@t inenarbadmbhibisargubiieGivaiidbly/toshis tldlleepersone sehss | n
SAA production to pronote AA anyloid deposition in all animls. A unique

strain of iHHéﬁngﬁe}?sé‘%%ﬁéhécﬁm%{rﬁﬁén%uy\%meulhﬂ iRipeRtohBA, MRHSReb?AP 1314, 15

gene has been and a hurman SAP transgene has been |1 ntroduced. They

h f . .
et ot Bkt BPA RO, B R AP, o

0 Lract A se seen In confirmed
that a the m ce ha evel oped abundant system c | 0i.d . de I ts. by
denonst r atiftgegjprals qrgL F%!nglgg PUiFol %Wgﬁatﬁ’é'i’?{"}agﬁx bypically éﬁﬂ%eélb%qrﬂ%d
human SAP tracer conpared to untreated control mce with no anyloid. W

t hen tr eatmsgogdnriees, isetopicaiauseusysohiion rertiogrlbussstaining phasigs eutigally peegptable
(R)-146-[ (R) - 2- Car boxy- pyrrolidin-1-yl]-6-oxo-hexanoyl ] pyrrolidi ne-2-car box
ylic preservatives.

Pharmaceutical compositions may be formulated for controlled or sustained delivery in a
manner that provides local concentration of the product (e.g., bolus, depot effect) sustained
release and/or increased stability or half-life in a particular local environment. In certain
embodiments such compositions may include a significantly larger amount of the
SAP-depleting compound and/or the anti-SAP antibody or fragment thereof in the initial
deposit, while the effective amount of antibody or fragment actually released and available at
any point in time is in an amount much lower than the initial deposit. The compositions can
include the formulation with particulate preparations of polymeric compounds as well as
agents such as a biodegradable matrix, injectable microspheres, microcapsular particles,
microcapsules, bioerodible particles beads, liposomes, and implantable delivery devices that
provide for the controlled or sustamed release of the active agent which then can be delivered

as a depot injection.

Techniques for formulating such sustained- or controlled-delivery means are known and a
variety of polymers have been developed and used for the controlled release and delivery of
drugs. Such polymers are typically biodegradable and biocompatible. Polymer hydrogels,

including those formed by complexation of enantiomeric polymer or polypeptide segments,
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16,17 acid (CPHPC), the SAP depleting drug, and a single dose of sheep
anti-human SAP anti body; G oup 2, CPHPC and control sheep 1gG from an
unr el at edwarnbessmoazsy G oup 3, no treatment. These cont PQl/EPR@SOSS3as €
essential to provide conparison with the known spontaneous regression of
t he anyl oid deposits when inflammtion ceases. The groups al so need to be
sufficiently large to conpensate for the different rates of anyloid
regression in different individual mce, even in these inbred pure line

ani mal s.  Sin@iHyasdg¥lstith ©MPeratue bt pHaamdivelirogeiich) aiag e dbiitable farpiloviding
i nduction is continuing because o? the variable rates at which anyloid

deposi ti ONurfe Beic? efftd] b@ca%@bfg‘i]la 3&1{ arfPIRBENIRBiABN S OIREd ﬁfuﬁm@&@mﬁa@h,

conducted actording to precis e same protocol and with e same
reagents as pescriﬁgd herﬁb we, obt ai ned the sanme result as we show bel ow.
The pr esertOETAREISLGE FRBEN performed with |arger numbers in each group
to confirmthat the observed effect was reproduci ble and not due to a
chance occurrence of accelerated anyloid regression in one of the groups
unrel ated to the treatnment given. In the human SAP transgenic mce, human
SAP i s pr d3ieadhesive polymerhmay alse b ardsen uanth thheompgdidens. d hesives e drug
CPHPC is specifically bound by human SAP in a conplex 16 conposed of two
native pendyat®etié andSifumily ecuirasg mnckrials@PKRE adidre tubieb gicaThibstraonfor extended
recogni sed as abnormal by the liver and is very rapidly taken up by the
hepat ocyt @gne periods. For example, Carbopol and polycarbophil are both synthetic cross-linked

derivatives of poly(acrylic acid).

The pharmaceutical composition may be formulated for inhalation, such as for example, as a
dry powder. Inhalation solutions also can be formulated in a liquefied propellant for acrosol
delivery. In yet another formulation, solutions may be nebulized. Additional pharmaceutical
composition for pulmonary administration include, those described, for example, in PCT
Application Publication WO 94/20069, which discloses pulmonary delivery of chemically
modified proteins. For pulmonary delivery, the particle size should be suitable for delivery to
the distal lung. For example, the particle size can be from 1 pm to 5 pm; however, larger

particles may be used, for example, if each particle is fairly porous.

Another preparation can involve a mixture with non-toxic excipients which are suitable for the
manufacture of tablets. By dissolving the tablets in sterile water, or another appropriate
vehicle, solutions can be prepared in unit dose form.  Suitable excipients include, but are not
limited to, inert diluents, such as calcium carbonate, sodiunt carbonate or bicarbonate, lactose,
or calcium phosphate; or binding agents, such as starch, gelatin, or acacia; or lubricating

agents such as magnesium stearate, stearic acid, or talc.
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16 and degraded, thus efficiently clearing SAP fromthe circulation .

Pl asma SAP 16 concentrations remain very low for as long as the drug is
adm ni st ewed009/0RHPC i s extrenely well tol erated and neiPCli@P2a08@5838310
itself nor the SAP depletion it produces have 16 caused any adverse effects
(and unpublished results). There is evidence of clinical benefit from CPHPC
treatnment in human system c anyl oi dosis patients, especially wth respect
to preservation of renal function in individuals with predom nantly renal
anyl oi dosi s (unpublished results). Despite these prom sing observations,
swift and optimal therapeutic WO 20091000926PCT/ EP2008/ 058333 effi cacy
capabl e ofc gtk ARl Aafh! Wi ReAHAUP! Ok ARANADN hifiriflore@id B sibsd N
system c anylolidosis wll Tequire su%stan ial or conplete clearance of the
anyl oi d deposit.s. .denonstrate here his.capn. now i -
accor di ng O%F %Oe ‘rf%es%ﬁ’%tq?)ﬁ\%%f’ Ptgt}ﬁo%faﬂ%%%%oﬁ?ara}'fl ﬁe%éncoen%’%baot%%{ %ﬂgé’f W
and anti-hyman SAP anti bodies. CPHPC treatment clears alnost all the

T ool at 1 AR AR ch By oG ALt nTOT SFATBRIEU HABSH COms draienes T elsass «
the anyloid deposits in the ti ss_uesu;‘unp_ub_l i shed observations). The

great est dbphravepartivh SR formrlatioy hidhe peiapiwsthe gasieins¢stinel tragtwhetbser ved i n
human patients is about 90% after nonths of conti nuous CPHPC

adm ni st r divayailatilityriawerimized afduyse-apsterhicrdegadpéai fintinmmnted o didestiaghagents
human SAP into patients whose circulating SAP has been depl eted enables the

ant i bodi es;ah e iREated t@NMilRAB dbsRpdn dfedelektitObiniRg AB¥AtO1 DildeRs Flah surdid,
pronote their rapid and extensive regression, wth correspondi ng clinical

benefit. %}f%@”ﬁ%ﬂdg ‘;f%%sﬁjéggﬁg eXoil ,f 1u51ki'é.aif°9 L &gcﬂﬁceatjreﬁtst, eI U R oo

transgeni ¢ nouse AATanyl ol dosi s. Expefinental pfotocol and net hods

agents, and binders also can be employed.

The pharmaceutical compositions used in the invention may comprise a therapeutically
effective amount or a prophylactically effective amount of the SAP-depleting compound

and/or the anti-SAP antibody or fragment thercof.

“A therapeutically effective amount” refers to an amount effective, at dosages and for periods
of time necessary, to achieve the desired therapeutic result. A therapeutically effective amount
of the antibody or antibody portion may vary according to factors such as the disease state, age,
sex, and weight of the individual, and the ability of the antibody or antibody portion to elicit a
desired response in the individual. A therapeutically effective amount is also one in which any

toxic or detrimental effects are outweighed by the therapeutically beneficial effects.

“A prophylactically effective amount” refers to an amount effective, at dosages and for periods

of time necessary, to achieve the desired prophylactic result.
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Systeni ¢ AA anyl oidosis was induced in adult male (n=61) and fenmal e (n=32)
pure line 15 C57BL/6 mce with the nmouse SAP gene del eted and which were

t r ansgeniwofo09/doowzan SAP . 9 Each npuse received a singlpeTdps@sosssasny! oi d
enhanci ng factor by intravenous injection followed 4 days later by 10 daily
subcut aneous injections of 10% wyv casein in solution in 13 0.1M NaHCC3
adm ni stered over a 12 day period. Seven days after the |ast casein
injection, K1 was introduced into the drinking water of all mce and 3 days

| ater eachy MRYSRUAGER H §eoARabBaBly EBfettid ANAMDUSihe haeidcetioal camsisiivtiavitl
dose of |-I|abelled huna% §%g . Four adult nale and@hfour female mce from

the same colony 4l tpdiatic RRtag-G6EbHEdiRRY s@hNRfind MBREAG Hor Wich the

composition is being used, the route of administration, and the condition of the subject.
Pharmaceutical compositions are administered in a therapeutically or prophylactically
effective amount to treat amyloidosis. A “therapeutically or prophylactically effective
amount” is that amount which can treat or prevent one or more symptoms of amyloidosis in a

subject.

The pharmaceutical composition described herein may also be used in combination with

conventional treatments for amyloidosis.

PHARMACEUTICAL SALT

The SAP-depleting compound may be administered in the form of a pharmaceutically

acceptable salt.

Pharmaceutically-acceptable salts are well known to those skilled in the art, and for example,
include those mentioned by Berge ef al, in J. Pharm.Sci., 66, 1-19 (1977). Suitable acid
addition salts are formed from acids which form non-toxic salts and include the hydrochloride,
hydrobromide, hydroiodide, nitrate, sulphate, bisulphate, phosphate, hydrogenphosphate,
acetate, trifluoroacetate, gluconate, lactate, salicylate, citrate, tartrate, ascorbate, succinate,
maleate, fumarate, gluconate, formate, benzoate, methanesulphonate, ethanesulphonate,

benzenesulphonate and p-toluenesulphonate salts.

When one or more acidic moieties are present, suitable pharmaceutically acceptable base
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125 also given ICl and |-SAP as controls. Al mce underwent whol e body
counting 24, 48, 72 96 and 168 h after the tracer injection to determ ne
ret ent i orwofo0%mdeacti vity as an i ndex of whol e body amplcoirk2008a8833her e was
consistently nore retention in all the treated mce conpared to the
controls at all time points, indicating that they all had substanti al
system ¢ 18 anyl oi dosis deposits . The mce were then allocated to three

cl osely matched groups with as close as possible to the sane total nunbers

and sex digtiiioRWhltOfinibe R fosia Bises Teiciti@ys nbaSoat kalts dnbéndluddARe aljdsiuhon
groups one and two were started on CPHPC in their drinking water at 1 ng/n

and conti ry gt tRSmSaE SRR
three recel @e rr}%) tr églti nt a?ﬁOt%Q%Horngﬁy IE%? celaffndsﬂtﬁage gfﬁ’ﬁ({aﬁ&gndy F? ve
days after . the. CPHPC each animal in group one received an
intraperit%} lﬁﬁ?@@?Pgﬁ @Whprising 1 M of the whole 1gG fraction of
nonospeci fic sheep anti-human SAP antiserumat 50 ng/m containing 7 ng/m
of specific antibody in solution in phosphate buffered physiol ogi cal
saline. The antiserumwas rai sed by inmunisation of sheep with 100% pure
human SAP.A phartthecsinatly a¢aeptablelsala maydiegeadily grenapedoby mbdng @getaar solutions of
intraperitoneal injection conprising 1 m of the whole I1gG fraction of
nmonospeci fthe SaPakpleting cofpommnd adcksdaired aditl oe basst ov apgripriser ufbatsalbtagg/ m
in solution in phosphate buffered physiological saline. This antiserum
used here Iﬁ@m@taﬁ@ﬁbh@olﬁtﬁh ahf1 e aBlldctedNY fil@aG6Mbs mENBYRAoNRed BRCTdpsidtiyn Wit h
human SAP,” wth nouse plasma or with normal nouse tissues by standard
|nnunocheqhg d i mrunohi st ochem cal tests. Twenty eight days after the
|ntraper|toneay I'njections all mce were killed by bl eeding out under
term nal anaesthesia and the liver and spleen fromeach were renoved. Each
organ was wei ghed and then divided into three portions, one of which was
al so wei ghed and used for extraction of SAP, while the second portion was
snap frozehDMINISTRAIHINAt | munohi st ocheni cal and cyt ocheni cal anal ysis
wi thout fixation, and the last part was fixed 19 in buffered formalin for
routine hi H‘te(ﬁong)pnetnsi mey thie mainirosterefl abomy bot wilbgenemtlyderadministaiediang . Al |

m ce were weighed at the tine of assignment to the groups after i nduct i on
of anyl oi d@sirfaceutical composition — e.g. when the components are as an admixture with a suitable

pharmaceutical excipient, diluent or carrier selected with regard to the intended route of

administration and standard pharmaceutical practice.

For example, the components can be administered in the form of tablets, capsules, ovules,
elixirs, solutions or suspensions, which may contain flavouring or colouring agents, for

immediate-, delayed-, modificd-, sustained-, pulsed- or controlled-release applications.

If the pharmaceutical is a tablet, then the tablet may contain excipients such as
microcrystalline cellulose, lactose, sodium citrate, calcium carbonate, dibasic calcium
phosphate and glycine, disintegrants such as starch (preferably corn, potato or tapioca starch),
sodium starch glycollate, croscarmellose sodium and certain complex silicates, and granulation

binders such as polyvinylpyrrolidone, hydroxypropylmethylcellulose (HPMC),
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125 but before administration of I-SAP. They were all weighed again before
being killed at the end of the experinent. All mce were bled four tines:
(1) i medvateéyoobebore groups two and three were starte@dComEPOBIBE33E2) t he
day before injection of 1gG preparations in groups two and three; (3) 14
days after the 1gGinjections; (4) at the time of killing Sections of
spleen and liver of all animals stained with Congo red were independently
exam ned by three different expert observers blinded to the treatnent each

mouse had wyafRk¥RPyRBUISSAHET)f ficrdsb g eldinaituodcinf Aadditicratly plubseing agents
previ ously reported. The scores of 10 -10 represent an approximately | og

base 10 ranki 559“&%%’%@%{, %?ig%té,ostearﬁ%{:fd? %Ef@&?l Bhehfe AL taR mbyWBe Ichidedpecks of

4 anyl oi dosis a sections of a’particular organ, to 10
correspondi ng to abundant 13 w despread deposits conprising about 10, 000
times nore anyloid . There was al nost 100% concor dance between the scores

of the different observers, and the scores of th& nﬁﬁt exgﬁrLenceg observer
wer e there?oafl@or;@eaﬂmofiarﬁémﬁ?rémma&ﬁlép & FEPlOEgR AL HIFTALR SHAUBLFARIU N 5 SAP

in the sera and organ extracts of organs were neasured by .
el ect r oi mAreforrsd excipients in this regard include lactose, starch, a cellulose, milk sugar or high

molecular weight polyethylene glycols. For aqueous suspensions and/or elixirs, the agent
may be combined with various sweetening or flavouring agents, colouring matter or dyes, with
emulsifying and/or suspending agents and with diluents such as water, ethanol, propylene

glycol and glycerin, and combinations thereof.

The routes for administration (delivery) may include, but are not limited to, one or more of
oral (e.g. as a tablet, capsule, or as an ingestable solution), topical, mucosal (e.g. as a nasal
spray or aerosol for inhalation), nasal, parenteral (e.g. by an injectable form), gastrointestinal,
intraspinal, intraperitoneal, intramuscular, intravenous, intrauterine, intraocular, intradermal,
intracranial, intratracheal, intravaginal, intracerebroventricular, intracerebral, subcutaneous,
ophthalmic (including intravitreal or intracameral), transdermal, rectal, buccal, vaginal,

epidural and sublingual.
In one specific embodiment, the mode of administration is intravenous infusion.

DOSE LEVELS
Suitable and/or preferred pharmaceutical formulations can be determined in view of the
present disclosure and general knowledge of formulation technology, depending upon the

intended route of admimistration, delivery format, and desired dosage.
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The tinme line of the protocol is sumrmari sed here: Day Procedure -41 |nject
AEF i.v. in all mce 36 to -31 Daily casein injection s.c. in all mce 29
to -24 Dawbyowzm®ei2a i njection s.c. in all mce -20 Wi gircalip2o08068333 17
Start Kl in drinking water for all mce 125 14 Inject I-SAPi.v. in all
mce 13 to -10 and -7 Whol e body counting of all mce each day

Typically, a physician will determine the actual dosage which will be most suitable for an

individual subject.

The specific dose level and frequency of dosage for any particular patient may be varied and
will depend upon a variety of factors including the activity of the specific compound employed,
the metabolic stability and length of action of that compound, the age, body weight, general
health, sex, diet, mode and time of administration, rate of excretion, drug combination, the
severity of the particular condition, and the individual undergoing therapy. For example, the
SAP-depleting compound may be administered at a dose of between 2mg/kg and 0.1mg/kg,

depending on its activity.

The anti-SAP antibody or fragment thereof may be administered as a fixed dose, independent
of a dose per subject weight ratio. The antibody or fragment thereof may be administered in
one or more separate, simultaneous or sequential doses of 3000 mg or less of antibody or
fragment thereof, 2700 mg or less of antibody or fragment thereof, 2500 mg or less of
antibody or fragment thereof, 2200 mg or less of antibody or fragment thereof, or 2100 mg or
less of antibody or fragment thereof, 1700 mg or less of antibody or fragment thereof, 1500
mg or less of antibody or fragment thereof, 1200 mg or less of antibody or fragment thereof, or
1100 mg or less of antibody or fragment thereof, 1000 mg or less of antibody or fragment
thereof, 700 mg or less of antibody or fragment thereof, 500 mg or less of antibody or
fragment thereof, 200 mg or less of antibody or fragment thereof, or 100 mg or less of
antibody or fragment thereof. In another embodiment, the antibody or fragment is

administered in one or more doses of at least 20 mg of antibody or fragment thereof.
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5 Bleed all for pre-treatnent sanple -4 Start CPHPC 1 ng/m in drinking

wat er for

groups 1 & 2; no treatnment for group 3 1 Bleed for post CPHPC

pre- ant i bwoyoewmeed2zaent sanple o Inject sheep 1gG anti - hecamErPSAR/0s8383 body
group 1 Inject control sheep 1gG group 2 No treatnment group 3 14 Bl eed all
23 Weigh all 28 Bleed out and kill all mce, harvest organs Results Body
wei ght and survival. Body weight was not significantly different between
the groups. Mean (SD) weights in grans at day -20, that is after anyloid
i nducti on and before tracer injection, were:

The SAP-depleting compound may be administered as a fixed dose, independent of a dose per
subject weight ratio, The SAP-depleting compound may be administered in one or more
separate, simultaneous or sequential parenteral doses of 100 mg or less, of 50 mg or less, 25
mg or less, or 10 mg or less.  Alternatively, the SAP-depleting compound may be

administered in a dose per subject weight ratio as easily determined by one of skill in the art.

FORMULATION
The component(s) may be formulated into a pharmaceutical composition, such as by mixing
with one or more of a suitable carrier, diluent or excipient, by using techniques that are known

in the art.

EXPRESSION
A wide variety of expression systems are available for the production of anti-SAP antibodies

and antibody fragments including Fab fragments, scl'v, and VHHS.° For example, expression

systems of both prokaryotic and eukaryotic origin may be used for the large-scale production

of antibody fragments and antibody fusion proteins.

The gram-negative bacterium E. coli is widely used as a host for heterologous gene expression.
However, large amounts of heterologous protein tend to accumulate inside the cell.
Subsequent purification of the desired protein from the bulk of E. coli intracellular proteins

can sometimes be difficult.

In contrast to E. coli, bacteria from the genus Bacillus are very suitable as heterologous hosts
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group 1, 28.0 (2.7) group 2, 27.7 (3.2) group 3, 27.3 (3.1). Mean (SD)

wei ghts in grans at day 23, just before the end of the study were group 1,
28.5 (2. 8yogoeupo®Rs 28.4 (3.6) group 3, 27.8 (3.3). Nopramirrados/oss3ssl during
the treatnent phase of the experinent. Coupled with the constant body
weights it is clear that adm nistration of CPHPC and anti-SAP anti body had
no significant adverse clinical effects. Human SAP val ues. Serum
concentrations of human SAP were the sane in all groups at the first bleed
t aken af t ejecduzdutihedRapbilaiid séci@s boténsineethecaltannainier Otraba®sia W th
significantly higher values anong the female than the nale mce (Table 1),
as we have,priayhomsityarO BREE ¥idkh the obiths sHLSBhiles Ahd PRESRHAAD bl eed, taken 4
days after CPHPC treatnment had been started 1n groups one and two, and
before adm ni stration of anti-SAP anti body or control sheep 1gG there was
greater than 90% depl etion of circulating human SAP (Table 1) 16,17 as we
have previously reported. Estinmates of human, SAP concent.rati re not
possi bl e ilfEPER lagfmg}ﬁ%ﬁﬁ?&}mw PRSI RRG e D R4 aniar 9 after
injection of sheep anti-SAP antibody or control 119G because of interference
with the alssizapilily fpralugthen pspesssiag of hesapicessd @mtsin; enkantic hpety Beahi asycastyor
group three, which received no other treatnent, human SAP val ues were
unchanged alier dianygi tahylhetproterred. si lprgehérala medsy cdlbwes praferctd yovaBtugFd loks Hocause
possi bly due to danage to the liver by the anyloidosis. The quantities of

human SAP (Réese Bhsidriio hi2@ipRiRlte e oW\ thedroteine afNddthef pddiE seueRAifFRMtheal €
shown in Table 3. SAP, including the transgenic human SAP in these mce, isS

produced. [yadagn Idr P Fomd BAES B GhabloBlsOf prbBétly &34 p@%gfgcgsggﬁg?spgg yRNIRAD

in the livers at’ the end of the experine "by the

fact that AP i's inevitabl t t.of it thesis b
nepat ooyt dEARPARGES AT Re BT R D Bl By sap T0 amylora

deposits within the liver, if these are present. A so the fenal es have
consistently significantly

Examples of suitable expression hosts within the scope of the present invention are fungi such
as Aspergillus species (such as those described in EP-A-0184438 and EP-A-0284603) and
Trichoderma species; bacteria such as Bacillus species (such as those described in
EP-A-0134048 and EP-A-0253455), Streptomyces species and Pseudomonas species; and
yeasts such as Kluyveromyces species (such as those described in EP-A-0096430 and

EP-A-0301670) and Saccharomyces species.

The use of suitable host cells - such as yeast, fungal and plant host cells - may provide for
post-translational modifications (e.g. myristoylation, glycosylation, truncation, lapidation and
tyrosine, serine or threonine phosphorylation) as may be needed to confer optimal biological

activity on recombinant expression products.

Particularly advantageous are expression systems that permit the secretion of large amounts of

antibody fragments into the culture medium.
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hi gher circulating (Table 1) and liver concentrations of human SAP than

mal es (Table 3). Neverthel ess, the human SAP content of the livers in the
di ff er entwgnrowpmoranked in the sanme order as the unequi PaTaiP20v8/088335AP

spl een content results. Anyloid | oad. The whol e body anyloid | oad was the
sanme in the three groups after anyloid 125 induction and before starting
the different treatnents. At 72 h after injection of the |I-SAP tracer the
whol e body retention of radioactivity was just 10-11% of the injected dose
in each of the 8 non-anyloidotic controls. Anong the anyloidotic mce The
mean (SD) retention was. group 1,57.1% (21.6) group 2,44.0% (19.5) group 3,
50. 1% (21.{5p» These differences were not significant, P=0.054 by one way
ANOVA. At the end of the experinment, the histological assessnment of amyloid

in the spleen and liver sh d highly signifi.cant.differgnces be en the
oroups, -5 0086 SR heRaR e rdn e itk pLEPRheatls 5E PR CRordhERC
There was dranmatic Ilfy | ess anylojd in group 1 (CPHPC plus anti-SAP) than

t he ot her TP%B“@FB’EF%%] BUthe frsataent %#@ﬁé@y dopeEls PEVaRds 2 (CPHPC al one) and 3
(no treatnent control) (Figs 1 and 2). Anong 31 mice in group 1 no anyloid
was detected in 23 and the remaining 8 had only occasi onal m croscopic
specks. In contrast there was no aninmal anong the 62 individuals in the two
control grivitpBlymhe kitde Erinuttgedafol theSAparuteioe Beduadtil adminitteitidn af thel D prélines

di fference was highly significant by Fisher's exact test, P<0.0001. Anyloid

present Ampl hdarRDSEPantibddUR akragtRiPRertofint | - SAP823

In one embodiment, the kit comprises a container comprising the SAP-depleting compound
and the anti-SAP antibody or fragment thercof. In another embodiment, the kit comprises a
first container comprising the SAP-depleting compound and a second container comprising the

anti-SAP antibody or fragment thereof.

Suitably, the SAP-depleting compound and the anti-SAP antibody or fragment thereof are
present in therapeutically or prophylactically effective amounts for the treatment and/or

prevention of amyloidosis.

Suitable containers include, for example, bottles, vials, syringes, blister pack, efc. The

container may be formed from a variety of materials such as glass or plastic.

The container holds the SAP-depleting compound or a pharmaceutical formulation thereof
and/or the anti-SAP antibody or a fragment thercof, in an amount effective for treating
amyloidosis, and may have a sterile access port (for example, the container may be an

intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection
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G oup 2: CPHPC + control 1gG 300 G oup 3: No treatnent 320 Anong the 62
control mce, only 12 had trace or small anounts of anyloid, the deposits
in all theorestoobeksng noderate or heavy. Typical exanpl esTaP2u08858333

hi stochem cal staining for amyloid corresponding to each of the ranking
scores are shown in Fig. 3. Hi stol ogical appearances. Haematoxylin and
esoi n stained sections of all spleen and liver tissues were exam ned
"blind" to the groups and treatnents by Professor AP Dhillon, Professor of
Hi st opat hq{eggg)_at University Coll ege London. Apart fromthe anyloid
deposits present in groups two and three, and absent in group one, there
wer e nodest changes consistent with chronic inflammation in many, though
not all, of the tissues and these were not different between the groups.

Di scussion_ The mc re all killed for estination of .thej ' oad at
60 days aft&<I4HEY T QRS ail?ﬁeii?{ P%ﬁ?a%erf&se}go%8@/%59%%1%t%c?%t¥1 gg%/ér?gl'rtﬂqn%f t he
test group with anti-SAP antibodies. Al mce had substa ttj al | oi d
deposi t s Bardats] anpackegFingart Beninala hakih B0 B BHSPET TGy 125

| - SAP retention neasured 10 days after the last casein injection. There was
no si gni f iaeyddidasis.f er ence bet ween the groups and there was, as expected,
sone spontaneous regression of anyloid deposits in a few control mce by
the end of the study. However there was no single nouse anong the 62
control animals in groups two and three which had no anyloid at all. In

contrast 2 i (1 8661 MR ReradbipriSéh addiligiadyorsinweddmpaiding
CPHPC had %6%%}%{3§é§é%ﬁﬁ§lw ’ot?gkitﬁ&a?hei r spl ggn or | ilver. (')I'henonl y Igrryl oid

deposi 5 Tound L1, AN A0l SO FESLEA S BLIB AR fud M iGE0SOOPI ¢

specks, ess than e maj or deposits present in 50 out

of 62 mce which did not receive, anti.-SAP. It is unequivocal.l | ear. t

the anti - Shosphagbyfsred %@g&%@gﬁﬁépﬁ“@n d dexffroge F@Hﬁ&k;ﬁl@r Mgfglﬁglg €8 %he
anmyl oi d deposits in group one, since mce receiving CPHPC and control sheep
| gG fr act i materfiale desamablerfram atcemnwmlalsa@d@ﬁ?r(sgﬁﬂégﬁmt,\mu%%Ofélsmtfg‘ﬁ% dipetdi d

i ndi stingui shable in amount fromthe group three controls who received no
treat ment fiterqhkedles, and syringes.

The kit may further comprise directions for the administration of the SAP-depleting compound
and the anti-SAP antibody or fragment thereof for treating or preventing amyloidosis. For
example, if the kit comprises a first composition comprising SAP-depleting compound and a
second composition comprising the anti-SAP antibody, the kit may further comprise directions
for the simultaneous, sequential or separate administration of the first and second

pharmaceutical compositions to a subject in need thereof.

Tn another embodiment, the kits may be suitable for the delivery of solid oral forms of the
compositions - such as tablets or capsules. Such a kit includes, for example, a nuniber of unit
dosages. Such kits can include a card having the dosages oriented in the order of their intended
use. An example of such a kit is a "blister pack”. Blister packs are well known in the

packaging industry and are widely used for packaging pharmaceutical unit dosage forms. If
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The results from hi stochem cal analysis by Congo red staining were
confirnmed by estimation of the human SAP content of the spleens and |ivers.
Ther e waswoao@aertabl e human SAP in the spleens of 29 eCTiEPe008hs8mBEe I N
group one and only trace anmounts in the remaining two ani mals. The group
three control animals had substantial quantities of human SAP present,
corresponding to their heavy anyloid | oad, and the group two m ce had about
a quarter of the human SAP content, despite having the same anyloid | oad,

si nce t heyjeliadh hec@hos did e pOnldd) eushinpledn (3fofla s nhebasdehekng dtidr| ed.
Human SAP concentrati ons were reduced by >80%| n the sera of all the mce

receiving CP i :

three.  ThirKEgg Pp s R Ry e b ihe SRR SISk
fromthe cjrculatipon whjlst substantial anounts of human SAP renmain in the
amyl oi d déiﬁ’é%gef;@lfgeﬁ‘rrg\?i‘%ée‘f‘he target for the therapeutic effect of the
anti-SAP anti bodi es. The conbination of CPHPC and anti-SAP antibady s thus
essenti al Ingerizinethsr embadimeniperhareip the lHecampses ﬁBh@H@F%‘HW{@HBP HP%O ﬁi‘@

pl asma and extravascular fluid conpartments of human SAP so that the
subsequent3AP-depitiingtenmand and a SAPNA fietnbdationcamprising lthe aei-SAP agileedyfar@al | y
| ocated in the anyloid deposits and there effect its crucial function of
tri ggeri Nnord@ene gt tAORit elagabaneis: skepahre ssnrhinérdof tdntaihing theGmpetatesi on
Combi nation treatnent of individuals with established system c anyloid
deposi ts %hﬂaaﬁ&‘s’f’&cmg adNills SRR aBt 4 @i@ﬂie@?oﬁ?ﬁ&lsﬁ hawevef theeéparaky causes
the rapid and essentially conplete clearance of the deposits. This has
never previously. been achieved in,any.: 1ent of -ani : Ol Ay

ot hor et ST UL R Can e S b HheR; wlfas (P gt
hereditary system c and Local anyloidosis, and also to all ot her. diseases
whi ch are W@F%@%@“ﬁ]‘%*ﬁ’rgﬁﬁd&l Sﬁ@ﬁ’&sqftsﬂ"s‘ff S%Pﬁfé?ﬁfd’f%m %ﬁﬁgﬁrglﬁ Psease
and type 2 di abetes. Exanple 2: Treatnent of a patient with systemc

any! oi dosipriisilarly CvEazeoNg Wikn theSAPera§icoRReycS praadawristeterin ditfent dgsage
system c anyl oidosis is diagnosed by clinical exam nation and routine

i nvest i gatfoans(d.easkahand peraiiepl) ciroadoiniseryd of diffsicst ddsagd nterdilhyor siperi f i c
confirmation by expert histochem cal exam nation of biopsies of affected
tissues. Ragiphabaldagiviel ssahpdineats 3Pt dombiekibe fyddiredbs the prlsciibiigNat i onal
Anyl oi dosis Centre at the Centre for Anyloidosis and Acute Phase Proteins
in the Dep@%fz%%t of Medicine of University Coll ege London at the Royal
Free Hospi . The tissue exam nation identifies the particular type of
anyl oid present and the scan, coupled wth echocardi ographi c exam nati on of
the heart, shows where the anyloid is present and quantifies its extent.
Routine clinical investigations of organ function establish the extent and
severity oASBAYMETEIRP or gan damage caused by the anyl oid deposits, as well
as the presence and severity of any underlying primry disease which may
have | ed tln zafuythei abpeldpibs prasen im@ohoreptovisiea pn gssay msthoddorisgeiifying onejor giore
steps in treatnent of such a patient consist of: (1) WO
20091000926R6iE/ER2a0 84 Q5338 Somibinatiemnavith en GIA Fodepdetinfzicontpoomd dpydeatdibaddesiibl e
means, including drug therapy as appropriate and organ replacenent if
necessary ORI tkithbht08Naknyiliabys iSpAteuleY, Gahd sRnaRaRbADlcdcledBtba(oT)khe
depl oynent of whatever therapy may %e avai l abl e to reduce the abundance of
t he precursor) f%ﬁ%&a%iﬁ‘ which is formng the anyloid fibrils. The latter may
be very di FHa0 t'8™achi eve and i s sonetines i npossi ble, so that organ
damage progresses to organ failure, serious norbidity and usually leads to
death. In accordance with the present invention, in this instance the
patient is treated to arrest anyloid deposition and_ to clear ﬁ%/vgg?exi st ng

est abl i she@hangenbingy Be pb srgasicieopmpoirkor ¢l rgmigag o dlhspeent ey MBI | ¢ .

which is obtainable from or produced by any suitable source, whether natural or artificial.
The agent may be an amino acid molecule, a polypeptide, or a chemical derivative thereof, or a

combination thereof. The agent may even be a polymicleotide molecule - which may be a
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The patient is treated with the SAP depl eting drug, CPHPC, adm nistered by
bol us intravenous injection of a dose of 100 ng. The follow ng day a bl ood
sanpl e i swoake@moodehki s confirnms by specific inmunoassay POIEPLIVS/ OSB3
concentration in the serum has been reduced by 90% An intravenous infusion
of anti-SAP anti body is then commenced and over a period of several hours a
dose of 1000ng of antibody is adm nistered sufficient to bind to SAP within
t he anyl oi d deposits throughout the body. CPHPC i s admi nistered

par ent er alskysetota aniilaédsy riddéculd)er ALHititowp, ESKSIpIE, A RR&WMHRI] ddRbdplasma SAP
val ues remai n suppressed. Al aspects of the patient's clinical state and

organ | unchi ML ABL o LAGRIAREN Hudhdflabiabast s thr oughout  and

i nprovenents in or unction are detecte I'n days after the antibody
infusion. At one nonth after the treatnment, when the CPHPC has been washed
out of the body and the anti-SAP anti body has been catabolised, the patient
under goes repeat SAP scintigraphy tgQ estimte the presence and extent of
any resi ddapnggpbedigent isAgent 1s i aptihody ersueipiiptt w@a&h@ﬁ% isideryedgrfrERRg
giving 0.5 ng/kg twi ce daily by subcutaneous injection to ensure that as
littl e SAPrcasapagsSBhPantibedscunul ates on any residual anyloid in the
tissues. SAP scintigraphy is then repeated 3 nonthly to nonitor continuing
regression of anyloid, with discontinuation of CPHPC one week before each
scan and its reinstitution i mediately afterwards. After the patient is

consi der et Qg rhdyak REpREYbPiEnleNQShthssis EiGuaadm ni stration is stopped,
but nonitoring is continued by SAP scintigraphy to detect any further

abnornmal deposition of anyloid. The patient remains disease free during the
observation period, but if anyloid deposits recur the treatnment with CPHPC

anyioi o rasA L TORhER R ENA RE DR B R SE VAR (D) mor 11

males f enal"lhgspregs[ﬂ?tuigve]hti(orq zrznjl-)}oyg, énrlle:sg (c))}[herwise indicated, conventional techniques of
chemistry, molecular biology, microbiology, recombinant DNA and immunology, which are
within the capabilities of a person of ordinary skill in the art. Such techniques are explained
in the literature. See, for example, J. Sambrook, E. F. Fritsch, and T. Maniatis, 1989,
Molecular Cloning: A Laboratory Manual, Second Edition, Books 1-3, Cold Spring Harbor
Laboratory Press; Ausubel, F. M. et al. (1995 and periodic supplements; Current Protocols in
Molecular Biology, ch. 9, 13, and 16, John Wiley & Sons, New York, N.Y.); B. Roe, J.
Crabtree, and A. Kahn, 1996, DNA Isolation and Sequencing: Essential Techniques, John
Wiley & Sons; M. J. Gait (Editor), 1984, Oligonucleotide Synthesis: A Practical Approach,
Irl Press; and, D. M. J. Lilley and J. E. Dahlberg, 1992, Methods of Enzymology: DNA

Structure Part A: Synthesis and Physical Analysis of DNA Methods in Enzymology, Academic

Press. Each of these general texts is herein incorporated by reference.

The invention will now be further described by way of Examples, which are meant fo serve to

assist one of ordinary skill in the art in carrying out the invention and are not intended in any
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way to limit the scope of the invention.

EXAMPLES

Example 1: Clearance of Systemic Amyloid Deposits in Transgenic Mice Expressing
Human SAP.

In the present study AA amyloidosis was induced in mice by amyloid enhancing factor
injection followed by repeated casein injections to elicit persistent acute inflammation and thus
sufficiently sustained increase in SAA production to promote AA amyloid deposition in all

animals, A unique strain of pure line C57BL/6 animals was used in which the mouse SAP

gene has been dele‘[‘ed13 and a human SAP transgene has been introducedmj 15. They therefore
do not express any mouse SAP but do express human SAP and at concentrations significantly
greater than those seen in man. We confirmed that all the mice had developed abundant
systemic amyloid deposits by demonstrating greatly increased whole body retention of a
radiolabelled human SAP tracer conipared to unireated control mice with no amyloid. We

then treated three very closely matched groups as follows:

Group 1, (R)-1-[6-[(R)-2-Carboxy-pyrrolidin-1-yl]-6-oxo-hexanoyl |pyrrolidine-2-carboxylic

16,17
acid (CPHPC), the SAP depleting drug  , and a single dose of sheep anti-human SAP

antibody;
Group 2, CPHPC and control sheep IgG from an unrelated antiserum;

Group 3, no treatment.
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CPHPC + anti-SAP CPHPC none pre-bleed day -2 37.1 (14.1) 35.1 (7.9) 35.8
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These control groups are essential to provide comparison with the known spontaneous
regression of the amyloid deposits when inflammation ceases. The groups also need to be
sufficiently large to compensate for the different rates of amyloid regression in different
individual mice, even in these inbred pure line animals. Similarly the experiment cannot be
conducted whilst amyloid induction is continuing because of the variable rates at which
amyloid deposition occurs. In a preliminary experiment on groups of 15 mice each,
conducted according to precisely the same protocol and with the same reagents as described
here, we obtained the same result as we show below. The present experiment was then
performed with larger numbers in each group to confirm that the observed effect was
reproducible and not due to a chance occurrence of accelerated amyloid regression in one of

the groups unrelated to the treatment given.

In the human SAP transgenic mice, human SAP is present in both the circulation and the

amyloid deposits. The drug CPHPC is specifically bound by human SAP in a complex

16
composed of two native pentameric SAP molecules and 5 CPHPC molecules . This

complex is recognised as abnormal by the liver and is very rapidly taken up by the hepatocytes

16
and degraded, thus efficiently clearing SAP from the circulation . Plasma SAP

16
concentrations remain very low for as long as the drug is administered . CPHPCis

extremely well tolerated and neither the drug itself nor the SAP depletion it produces have

16

caused any adverse effects (and unpublished results). There is evidence of clinical benefit
from CPHPC treatment in human systemic amyloidosis patients, especially with respect to
preservation of renal function in individuals with predominantly renal amyloidosis

(unpublished results). Despite these promising observations, swift and optimal therapeutic
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efficacy capable of preserving organ function and prolonging life in patients with systemic
amyloidosis will require substantial or complete clearance of the amyloid deposits. As we
demonstrate here, this can now be achieved according to the present invention by treatment

with a combination of CPHPC and anti-human SAP antibodies.

CPHPC treatment clears almost all the circulating human SAP but leaves substantial amounts
of SAP associated with the amyloid deposits in the tissues (unpublished observations). The
greatest depletion of SAP from amyloid deposits which we have observed in human patients is
about 90% after months of continuous CPHPC administration. Intravenous infusion of
monospecific antibodies against human SAP into patients whose circulating SAP has been
depleted enables the antibodies to locate and bind specifically to the amyloid deposits and
promote their rapid and extensive regression, with corresponding clinical benefit. We show
here the efficacy of this procedure in the human SAP transgenic mouse model of AA

amyloidosis.

Experimental protocol and methods

Systemic AA amyloidosis was induced in adult male (n=61) and female (n=32) pure line

15
C57BL/6 mice with the mouse SAP gene deleted and which were transgenic for human SAP .

9
Each mouse received a single dose of amyloid enhancing factor by intravenous injection

followed 4 days later by 10 daily subcutaneous injections of 10% w/v casein in solution in

i3
0.1M Na.HCO3 administered over a 12 day period . Seven days after the last casein injection,
K1 was introduced into the drinking water of all mice and 3 days later each mouse received an

125 6,18
intravenous injection of a standard dose of ~ I-labelled human SAP . Four adult male and
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four female mice from the same colony but which had not received any other treatment were

125
also given KT and [-SAP as controls. All mice underwent whole body counting 24, 48, 72

96 and 168 h after the tracer injection to determine retention of radioactivity as an index of
whole body amyloid load. There was consistently more retention in all the treated mice

compared to the controls at all time points, indicating that they all had substantial systemic

18
amyloidosis deposits . The mice were then allocated to three closely matched groups with

as close as possible to the same total numbers and sex distribution in each group. Ten days

125
after the I-SAP injection groups one and two were started on CPHPC in their drinking water

at 1 mg/ml and continued on that treatment until the end of the experiment. Group three
received no treatment at this or any later stage of the study. Five days after starting the
CPHPC each animal in group one received an intraperitoneal injection comprising 1 ml of the
whole IgG fraction of monospecific sheep anti-human SAP antiserum at 50 mg/ml containing
7 mg/ml of specific antibody in solution in phosphate buffered physiological saline. The
antiserum was raised by immunisation of sheep with 100% pure human SAP., At the same
time all animals in group 2 received an intraperitoneal injection comprising 1 ml of the whole
IgG fraction of monospecific sheep anti-human oncostatin M receptor antiserum at 50 mg/ml
in solution in phosphate buffered physiological saline. This antiserum, used here as a control
for the anti-SAP reagent, showed no reactivity with human SAP, with mouse plasma or with
normal mouse tissues by standard immunochemical and immunchistochemical tests. Twenty
cight days after the intraperitoneal injections all mice were killed by bleeding out under
terminal anaesthesia and the liver and spleen from each were removed. Each organ was
weighed and then divided into three portions, one of which was also weighed and used for
extraction of SAP, while the second portion was snap frozen for subsequent

immunohistochemical and cytochemical analysis without fixation, and the last part was fixed
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19
in buffered formalin for routine histology and estimation of amyloid by Congo red staining .

All mice were weighed at the time of assignment to the groups after induction of amyloidosis

but before administration of 125I-SAP. They were all weighed again before being killed at the
end of the experiment,  All mice were bled four times: (1) immediately before groups two
and three were started on CPHPC; (2) the day before injection of IgG preparations in groups
two and three; (3) 14 days after the IgG injections; (4) at the time of killing.  Sections of
spleen and liver of all animals stained with Congo red were independently examined by three

different expert observers blinded to the treatment each mouse had received and scored for the
] o 4
amount of amyloid present as previously reported. The scores of 10 -10 represent an
0
approximately log base 10 ranking scale from 10 , corresponding to one or two tiny specks of

4
amyloidosis among several sections of a particular organ, to 10 corresponding to abundant

13
widespread deposits comprising about 10,000 times more amyloid . There was almost

100% concordance between the scores of the different observers, and the scores of the most

experienced observer were therefore used for the present analysis. Concentrations of human

5
SAP in the sera and organ extracts of organs were measured by electroimmunoassay .

The time line of the protocol is summarised here:

Day Procedure

-41 Inject AEF i.v. in all mice

-36 to -31 Daily casein injection s.c. in all mice
-29 to -24 Daily casein injection s.c. in all mice

-20  Weigh all mice
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NIl trace **54.0 (12.6) N, not interpretable due to persistence of
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Significantly | ower than previous bl eeds, P=0.0047 by ANOVA. **
Significantly | ower than previous bleeds, P=0.0131 by ANOVA. WO
20091000926PCT/ EP2008/ 058333 Tabl e 2. Hunman SAP content of spleen at end of
experiment (jig/whole organ) nmales & fenal es

-17  Start KI in drinking water for all mice

125
-14 Inject I-SAP iv.in all mice

-13t0-10
and -7 Whole body counting of all mice each day
-5 Bleed all for pre-treatment sample
-4 Start CPHPC 1 mg/ml in drinking water for groups 1 & 2; no treatment for group 3
-1 Bleed for post CPHPC pre-antibody treatment sample
(0 Inject sheep IgG anti-human SAP antibody group 1
Inject control sheep IgG group 2
No treatment group 3
14 Bleed all
23 Weigh all

28 Bleed out and kill all mice, harvest organs

Results

Body weight and survival. Body weight was not significantly different between the groups.
Mean (SD) weights in grams at day -20, that is after amyloid induction and before tracer
injection, were:

group 1, 28.0 (2.7)

group 2, 27.7 (3.2)

group 3, 27.3 (3.1).

Mean (SD) weights in grams at day 23, just before the end of the study were

group 1, 28.5 (2.8)

group 2, 28.4 (3.6)
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group 3, 27.8 (3.3).
No animals died during the treatment phase of the experiment. Coupled with the constant
body weights it is clear that administration of CPHPC and anti-SAP antibody had no

significant adverse clinical effects.

Human SAP values. Serum concentrations of human SAP were the same in all groups at the
first bleed taken after induction of amyloidosis and before any other treatment, with
significantly higher values among the female than the male mice (Table 1), as we have
previously observed in this strain. At the second bleed, taken 4 days after CPHPC treatment
had been started in groups one and two, and before administration of anti-SAP antibody or

control sheep IgG, there was greater than 90% depletion of circulating human SAP (Table 1)

16,17
as we have previously reported . Estimates of human SAP concentration were not

possible in sera from group one and two animals at days 14 and 28 after injection of sheep
anti-SAP antibody or control IgG because of interference with the assay by persistence of
these reagents in the circulation. In group three, which received no other treatment, human
SAP values were unchanged at day 14 but were significantly lower at day 28 (Table 1),

possibly due to damage to the liver by the amyloidosis.

The quantities of human SAP present in the spleens removed at the end of the experiment are
shown in Table 3. SAP, including the transgenic human SAP in these mice, is produced in
the liver. Interpretation of the results of assay of human SAP in the livers at the end of the
experiment is therefore complicated by the fact that some SAP is inevitably present as a result
of its synthesis by hepatocytes and not just due the binding of circulating SAP to amyloid

deposits within the liver, if these are present. Also the females have consistently significantly
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69 I Q range 0-0 1-18 38-113 range 0-4 0-35 3-304 SAP is not expressed in
the spleen and there was no difference between the males and fermales with
respect twoenidmwnozshe quantity of spleen anyloid or theprammpatososssdzman SAP
within any of the three groups. SAP content of the spleens is therefore
shown here for the whole of each group. Statistical significance of
di fferences between groups (Mann Whitney tests): group 1 vs group 2,
P=0. 0000; group 1 vs group 3, P=0.0000; group 2 vs group 3, P=0.0000.
higher circulating (Table 1) and liver concentrations of human SAP than males (Table 3).
Nevertheless, the human SAP content of the livers in the different groups ranked in the same

order as the unequivocal human SAP spleen content results.

Amyloid load. The whole body amyloid load was the same in the three groups after amyloid

125
induction and before starting the different treatments. At 72 h after injection of the I-SAP

tracer the whole body retention of radioactivity was just 10-11% of the injected dose in each of
the 8 non-amyloidotic controls. Among the amyloidotic mice the mean (SD) retention was:
group 1, 57.1% (21.6)

group 2, 44.0% (19.5)

group 3, 50.1% (21.5).

These differences were not significant, P=0.054 by one way ANOVA.

At the end of the experiment, the histological assessment of amyloid in the spleen and liver
showed highly significant differences between the groups, P=0.0000 by Kruskal-Wallis
non-parametric analysis of variance. There was dramatically less amyloid in group 1
(CPHPC plus anti-SAP) than the other two groups but no difference between groups 2
(CPHPC alone) and 3 (no treatment control) (Figs 1 and 2). Among 31 mice in group 1 no
amyloid was detected in 23 and the remaining 8 had only occasional microscopic specks. In
contrast there was no animal among the 62 individuals in the two control groups not receiving
anti-SAP which had no amyloid at all.  This difference was highly significant by Fisher’s

exact test, P<0.0001.

Amyloid present Amyloid absent
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Group 1: CPHPC + anti-SAP 8 23
Group 2: CPHPC + control IgG 30 0

Group 3: No treatment 32 0

Among the 62 control mice, only 12 had trace or small amounts of amyloid, the deposits in all
the rest being moderate or heavy. Typical examples of the histochemical staining for

amyloid corresponding to each of the ranking scores are shown in Fig. 3.

Histological appearances. Haematoxylin and esoin stained sections of all spleen and liver
tissues were examined ‘blind’ to the groups and treatments by Professor AP Dhillon, Professor
of Histopathology at University College London. Apart from the amyloid deposits present in
groups two and three, and absent in group one, there were modest changes consistent with
chronic inflammation in many, though not all, of the tissues and these were not different

between the groups.

Discussion
The mice were all killed for estimation of their amyloid load at 60 days after the last casein
injection and 28 days after treatment of the test group with anti-SAP antibodies. All mice

had substantial amyloid deposits before anti-SAP or control treatments, as demonstrated by

125
[-SAP retention measured 10 days after the last casein injection. There was no significant

difference between the groups and there was, as expected, some spontaneous regression of
amyloid deposits in a few control mice by the end of the study. However there was no single
mouse among the 62 control animals in groups two and three which had no amyloid at all. In

contrast 23 of the 31 mice which received anti-SAP antibody as well as CPHPC had no
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detectable amyloid in their spleen or liver.  The only amyloid deposits found in any anti-SAP
treated animals were a few microscopic specks, orders of magnitude less than the major
deposits present in 50 out of 62 mice which did not receive anti-SAP. It is unequivocally
clear that the anti-SAP treatment was responsible for this remarkable clearance of the amyloid
deposits in group one, since mice receiving CPHPC and control sheep IgG fraction from an
unrelated antiserum (group two) had abundant amyloid indistinguishable in amount from the

group three controls who received no treatment at all.

The results from histochemical analysis by Congo red staining were confirmed by estimation
of the human SAP content of the spleens and livers. There was no detectable human SAP in
the spleens of 29 of the 31 mice in group one and only trace amounts in the remaining two
animals. The group three control animals had substantial quantities of human SAP present,
corresponding to their heavy amyloid load, and the group two mice had about a quarter of the
human SAP content, despite having the same amyloid load, since they had received CPHPC
continuously for 33 days before being killed. Human SAP concentrations were reduced by
>00% in the sera of all the mice receiving CPHPC in both groups one and two, compared to
the control group three. This result demonstrates the capacity of CPHPC to deplete human
SAP from the circulation whilst substantial amounts of human SAP remain in the amyloid
deposits to provide the target for the therapeutic effect of the anti-SAP antibodies. The
combination of CPHPC and anti-SAP antibody is thus essential for the present invention: the
small molecule drug clears the plasma and extravascular fluid compartments of human SAP so
that the subsequently administered anti-SAP antibody can reach the SAP specifically located
in the amyloid deposits and there effect its crucial function of triggering regression and

clearance of the amyloid fibrils.
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Conclusion

Combination treatment of individuals with established systemic amyloid deposits using
CPHPC and anti-SAP antibodies safely and effectively causes the rapid and essentially
complete clearance of the deposits. This has never previously been achieved in any patient or
animal model or by any other method. The invention will be applicable to all forms of
acquired and hereditary systemic and local amyloidosis, and also to all other diseases which

are associated with amyloid deposits, including Alzheimer’s disease and type 2 diabetes.

Example 2: Treatment of a patient with systemic amyloidosis using CPHPC and
anti-SAP antibody

A patient suffering from systemic amyloidosis is diagnosed by clinical examination and
routine investigations leading to suspicion of amyloidosis, followed by specific confirmation
by expert histochemical examination of biopsies of affected tissues. Radiolabelled SAP
scintigraphy is performed in the UK NHS National Amyloidosis Centre at the Centre for
Amyloidosis and Acute Phase Proteins in the Department of Medicine of University College
London at the Royal Free Hospital. The tissue examination identifies the particular type of
amyloid present and the scan, coupled with echocardiographic examination of the heart, shows
where the amyloid is present and quantifies its extent. Routine clinical investigations of
organ function establish the extent and severity of tissue and organ damage caused by the
amyloid deposits, as well as the presence and severity of any underlying primary disease

which may have led to amyloid deposition.

Conventionally, the two essential first steps in treatment of such a patient consist of: (1)
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maintenance of organ function by all possible means, including drug therapy as appropriate
and organ replacement if necessary comprising renal dialysis and organ transplantation, and
(2) deployment of whatever therapy may be available to reduce the abundance of the precursor
protein which is forming the amyloid fibrils. The latter may be very difficult to achieve and
is sometimes impossible, so that organ damage progresses to organ failure, serious morbidity

and usually leads to death.

Tn accordance with the present invention, in this instance the patient is treated to arrest
amyloid deposition and to clear away existing established amyloid deposits from the tissues,

leading to clinical benefit.

The patient is treated with the SAP depleting drug, CPHPC, administered by bolus intravenous
injection of a dose of 100 mg. The following day a blood sample is taken. This confirms by
specific immunoassay that the SAP concentration in the serum has been reduced by 90%. An
intravenous infusion of anti-SAP antibody is then commenced and over a period of several
hours a dose of 1000mg of antibody is administered sufficient to bind to SAP within the
amyloid deposits throughout the body. CPHPC is administered parenterally twice daily for
the next two weeks, to ensure that plasma SAP values remain suppressed.  All aspects of the
patient’s clinical state and organ function are monitored closely on a daily basis throughout,
and improvements in organ function are detected within days after the antibody infusion. At
one month after the treatment, when the CPIIPC has been washed out of the body and the
anti-SAP antibody has been catabolised, the patient undergoes repeat SAP scintigraphy to
estimate the presence and extent of any residual amyloid deposits. Thereafter CPHPC

treatment is recommenced giving 0.5 mg/kg twice daily by subcutaneous injection to ensure
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ot her ant |9%F9 arfiﬁe Ber GF satat \llﬁé’nﬁla%rre@ t%h‘i/ﬁie E{Hﬁﬁﬁ ‘{eﬁoﬁﬁy{]‘gﬁgadeposi ts
and there was no difference fromthe control éc[” oup which received no

ant i body. d0mygiggalignis stopped, but monitoring is continued by SAP scintigraphy to detect any

further abnormal deposition of amyloid. The patient remains disease free during the

observation period, but if amyloid deposits recur the treatment with CPHPC and anti-SAP is

Table 1. Human SAP concentrations in serum [mean (SD) mg/]]

males females
group 1 (n=21) 2 3 1 (n=10) 2 3 (n=12)
(n=20) | (1=20) (n=10)
treatment CPHPC + | CPHPC none CPHPC + | CPHPC none
anti-SAP anti-SAP
pre-bleed 37.1(14.1) 35.1 35.8 72.0(14.3) 82.6 78.2
day -2 (7.9) (12.0) (20.2) (21.3)
post CPHPC 2.6(2.5) 29 354 3.1(1.9) 4.0(1.4) 74.3
before antibody (1.3) (14.6) (17.3)
day 0
post antibody NI trace 33.2 NI trace 67.9
day 14 (11.1) (20.9)
post antibody NI trace *24.0 NI trace *%54.0
day 28 (6.4) (12.6)

NI, not interpretable due to persistence of anti-SAP antibody in serum; trace, very low
concentration but not quantifiable due to interference by persistence of sheep IgG in serum.
* Significantly lower than previous bleeds, P=0.0047 by ANOVA. ** Significantly lower

than previous bleeds, P=0.0131 by ANOVA.
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The m nimal effective dose of this particular sheep pol ycl onal anti-SAP
anti body adm nistered in a single dose in the protocol described in Exanple
1 was gr esoenowdoeac0. 28 ng, and a dose of 1.4 ng showed pomsPrwis/0sd383 cacy.
Usi ng the above exanple, one of skill in the art would be able to determ ne
appropriate dosages for admnistration to humans taking into account the
known di fferences in clearance and netaboli sm between the two speci es.
Exanpl e 4. Tine course, nechanismand clinical effects of amyloid clearance
by anti-SAP anti body. Experinental protocol and nethods In an experinent
using precisely the sanme protocol and reagents as described in Exanple 1
above, dif t AHRSS ﬁﬁ&? i i

t r eat ment sfﬁ:gg?n ?ﬁlat ex%fe’rclgnn@f@f I'nc iﬁ%ﬁﬁ Ojtfﬁgpeghﬁ%ﬁg%eﬂogtfmlﬁg%?f raction
containing 7 ng of anti-SAP antibody, and were then killed 1, 2, 3, 4, 7,

10, 14, 21 and 25—days—+espeetively aftcr AcH-A-strat+enr—ef—the anti body.

Pl asma sanpl es obtained {rom each ani nBPea& teRAleS ne each group of mice was
killed were storledgiougzen befbee=3) ochem cal 2qnadl)si s | h3n=INgl e batch at
the end of the CXRETHIER] CPHFE SBACEAAIPIPTS ooffEh PIAEITORER: Tom each
nouse at the tine—.e h—ahd—processe S eH-y-5 ec:ﬂe!3 as

descri bed i n Exandh @hin n_addi t'i on to |Congo ré§ stalnl d¢term ne the
extent of anyl oi|diQepogd {i on, f(-8ed tisjsue seck-i®ns sta ﬁﬁﬁnﬂn standard
fashion with hagmappxyl T and gpgl N Were exam iga 1or N sggg@trologica
assessnent and Su: t abt y aYa nr-nccnrl fl ssHes werea Qn::l ycnrl y

i munohi st ochem cal and i nmunocytochem cal staining for rel evant proteins

and cell markers using well validated routinely avail abl e reagents and

met hods. SovRbistrios sxmressoinethe blecnegndrthere avasyo shé@rdmednewmgm mgleg and fasartlgson
m croscopy. All exam nation, reading and scoring of slides were conducted

by expert witlisespeet & eidher merqealbity afispl eent dneyloiden thd amaint bhkursanPAR svithomiy ol

ti ssues were provided by mce which had undergone precisely the same

i nduct i on @hhsShade
| gG wi t hout anti - AP activity. Results

psAAS AL RIOST (e BYbenitd GBreidd shASEhME doriB Whele OT Reap
At the earliest tinme point,

B e B e S S Y "%ﬁﬁﬂ re
g anal ooyt 's%rc?q% PR p00dgfeth e Bodhdeb nEB0: eftndcts B et he
typically acellular anyloid deposits in control mce not receiving the

anti body. Electron m crographs of tissues on day 1 showed intinate
engagenent of nmacrophages and granul ocytes with the amyl oid deposits (Fig.

5) .
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There were no significant abnormalities nor any significant differences
bet ween the groups in any of the plasnma anal ytes tested, conprising:

sodi um pabas®iwwm26chl ori de, urea, creatinine, calcium ppmEeplvatss3sal kal i ne
phosphat ase, al ani ne transam nase, aspartate transam nase, total protein,
al bumn, total cholesterol, triglycerides, glucose, total bilirubin,
creatine kinase, |actate dehydrogenase. D scussion Adm nistration of
anti-SAP anti body to amyloidotic mce in which circulating SAP had been
depl et ed by=(CHRIFICeroupduseeod 3 P=0.008pi d and intense predom nantly

macr ophage infiltration of the aruyloid deposits. Many of these cells
rapidly fused to formnultinucleate giant cells which surrounded and
engul fed islands of anyloid and this was foll owed by the swift and al nost

conpl ete clear e h 0si{s. By s..after j

adni ni str Wﬂglgﬁe ]@Fﬁfi BFﬁ’qﬁg‘EPst\ﬁors?su@I al"éé %‘ggéﬁ'ﬂg%r’g&“ gﬁléjl@ﬁgyegéﬂce'

popul ation_of the tissues rapigéy returned to normal. There was no

cl i ni cal | yExmgpaiesie! PEoeef & e¥i8ft of the treatnment and pl asma sanpl es
taken at the tine of death fromall mce in each group showed no

di st ur bancle arf eigiedmeyt wying presiselyuthe tshwn prospea mad|rEggedts, ast dsseribedriptEammnls 1
al bum n, or biochem cal evidence of nuscle damage. Thus essentially

conpl et e cdbeas,atiffercaf grotes subatientdchlreaciwdahalolbmihpildsed of e samei lgGt fragion
animals was clinically silent and not harnful. The predom nant cell type
per si st ent dashb &y adi- A ATYA Piad:i S2Ra Sis i EvadipledesD intd @dmbMobeanateayipla1pnd
eosi n staining ‘as nmacrophages and this was confirmed by el ectron m croscopy
and i munogytochealShEY, 125 YaS iR o2eH Ve LAtRdl M BRACASHE Q3k § ndd 4 1
Gost ruct e BT TH3hEon ”e‘l‘%?g"s’e%c“é‘“o‘f&%al?#aﬁ“skp?‘@gfé‘gsﬁg (o6 and rouge
C3 on the id deposits within and surrounded by macrophages is
consi st ent": =3ﬂ¥#ﬁ8g $£%%fﬁ@eﬁﬁﬁ ani sm Anti-human SAP anti body binds to
human SAP associated with the anyl oid deposits and activates conpl enent,
generating the potent chenptactic attractants, C3a and C5a. Phagocytic
cells, nostly macrophages, then surround and infiltrate the anyloid
deposits akauBictively ingest the anyloid which has been opsoni sed by

conpl emrent and 1gG anti body, and macrophage nedi at ed degradation rapidly
cl ears theindgpess broupErasping the hifkstdibésost «nfi-$APrphtifddgdsgentalbcall thefapryloide
of anti-SAP anti body. The standard protocol described in detail in Exanple
1 uses m C@eﬁbﬁts"‘ﬁ' 0 shlakn TRY BCroREA8ERed12In BRED od BheLbBbr Akitboll GrehidaRBoPAP

transgene I nserted to provide expression of human SAP. It al so used

adm nistration of CPHPC i.n th i ki ng . r i I e
admi ni st r al' o6 APhEARTT ghgm Lotulﬁnté)lg yltg%gég%'té ?ﬁjsl ﬁ(g difﬁér}%%%h@(g et}{? gg{nﬁgf
the experinent. |n order to e éore the need for such prolonged treatnent
wi t h CPHPGEOUP é"lhﬁ'éllréced@éw(ﬂmgg Yenteral CPHPC was used in mice which were
human SAP transgenic on a wild type background, rather than nouse SAP
knockouts as in the previous exanples. In another approach, which is
critical for studies in mce with genetic nodifications unrelated to SAP,
any!l oi dot i Disedidstbnt ype non-transgenic mce had their anyloid deposits

"l oaded' with human SAP by a single parenteral injection of isolated pure
human SAP. TEXR@finABatakive 168dcQFahis panidulie kived pohdloanldni-SlaB iagtibvaly adadnistertd
and confirmed in human SAP transgenic mce on the wild type background

precisely gs élﬁglgﬁ&@ﬂl EhelprBRQYdes I ih BRAmpRCEkYEeRetiBYN @8 mg, and a dose of

i ntraperitonea

1.4 mg showed maximal efficacy.

Using the above example, one of skill in the art would be able to determine appropriate
dosages for administration to humans taking into account the known differences in clearance

and metabolism between the two species.
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injection of 1 ng of CPHPC, followed 5 hours later, in the test group
(n=10), by intraperitoneal injection of 25 ng of the 1gG fraction of the
sanme sheapoantywoobzdan SAP sert 1111 as used in all previ @03/BP2@8PES333

Control mce (n=8) received sheep 1gG wi thout anti-SAP activity. Sixteen
days later all mce were killed for estimation of anyloid | oad by Congo red
stai ning. Subsequently 15 wild type mce in which AA anyl oi dosis had been

i nduced and confirned precisely as detailed in Exanple 1, were |oaded with
human SAP by a single intraperitoneal injection of 10 ng per nouse of

i sol ated pure human SAP. Human SAP injected into anmyloidotic mce |ocalises
inthe a i PasLt.S p i t € ofishik-SI i af cfel f
bout 3. 4 ArpIGAr a2 c e PG g AFHC TR ofibel b I lealihel by
the circul atj mﬁgﬁ half |ife of about 3-4 hours. 16, 18 Three days
after the i SR Pﬁfection, when human SAP was no | onger detectabie in
the circul ation, each nouse received a single intraperitoneal injection of
50 ng of tlﬁfé’e’[’@‘@’ﬁfﬂé’mcéﬁa’c‘ﬁmé 8éH anti-SAP antiserumand all were then
killed 15 days after that for estimation of anyloid | oad by Congo red

st ai ni ng. IRemudxpsrimet eiing pepicelyttbe isame weotpentund Spazenis A sigasrited i dxaswpla he
w I d type background were cleared as effectively by the single dose of

anti - SAP ambidodifferat adippedns sien ehch adckiveeprerisly ohes senpdrcamemtssas m bhatran
SAP transgeni ¢ nouse knockout mce. Simlarly, follow ng | oading of nobuse
AA anyl oi dxdeRasiit ciudinid thel SO%RE dBRLEr KT FadiRBSdovinin@d i b5 iref-8A PhisiiBsdy,
SAP, admi nistration of anti-SAP anti body produced the sanme renarkabl e

| It . . . . C ration
cl earance aggt‘%%? L@ P1eyioys :l](y een &qﬁ)z%%ﬁ&éapggdi 8 flef Snistration of

denonstr at’e e presericé of’ hunman SAP on the a deposits and the

absence of  a si,gnifigant concentrati of human SAP.in.the circul gtion are
SuTticr enthf gRitiAE: « FBRAR STTRES b Fired dymbtec ARrnB ARt it Gl bt o5

t he present invention. These sufficient conditions wer ?Fh'eVﬁg noit

easi |y ei thibed mpra siorg Hozgom beterep hloeharaical] angbsis Bx & GV PRI A i, CBRET the

transgenic animals or by |oading the anyloid deposits in wild type mce

wi t h humarexpéfimenta Fhe isplgére apd tivert wergl reinnj et fiponeachenawse alths time vé dedb gad

is extrenely useful because it enabl es analysis of the nmechani sm of action
of anti - SARo@RiddTemalysigasebdleat tasciibel migmplet (meddBoanpiCengo el swmiding

wi t hout needing to do prolonged interbreeding. Inportantly, CPHPC is

essenti al t'ggaetéﬁﬁﬁﬁ tBUBHEG T abdY 1N QBPIsHRIE fiksd AN ¥StiGRO HhIAB@ USstRidAe ! feshidh
of SAP at -100 ng per day 6 and ere it is absolutely necessary to

depl ete the. plas SAP bef qr 1Nl r i : ' Yand mLe
6" Corp! entht PEERRRBA AR RO Sn 10t Bl 2o By ceRAL s8R LAY
rol e of conplenment in anyloid c|earance h nti.- SAP anti bod S . ..
i nvest i gatRACIHSEICEIRE VG qnﬁgm%?l SY 6?18%911% gli‘ar%‘c? ra@gtlm'fmﬁ%tf’%éﬂc% EERRL K
conpl ement deficiency and normal conplenent sufficient, wld type ani mals.
Tar get ed déer exlpvant eroteing agdsell froarkes gusisigowels validatedatqubnclyravan@le repgents gnd
conpl enent pat hway, which is initiated by binding of dq to
methods. Some tissues were also examined by standard transmission electron miicroscopy.
All examination, reading and scoring of slides were conducted by expert observers who were
blind to the identity of the samples. Control tissues were provided by mice which had

undergone precisely the same induction of systemic AA amyloidosis but which had received

control sheep IgG without anti-SAP activity.

Results
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WO 20091000926PCT/ EP2008/ 058333 ant i body- anti gen conpl exes, but C3
activation, the pivotal functional step responsible for chenotaxis and
opsoni satwornpoddoas2aaj or bi ol ogi cal functions of conpl emeatr/EPe@s/054383 |
proceed via the alternative and lectin pathways as well as by direct C3

cl eavage by non-conpl ement serine proteinases. Targeted del etion of the
gene for C3 conpletely abrogates these functions. Experinental protocols
and met hods AA anyl oi dosi s was i nduced and confirned, precisely as detailed
i n Exanpl eatlthabgviest tinfe botat, QA GRS Mifer GHEmibe e e deits AP entibodycthercG3as already
knockouts (n=14) and O q knockouts (n=12). Al mce were then | oaded with
human SAP and:al ' iRH PG atRAiMd By BhacHBn asd
descri bed @%glgéﬂﬁ%ﬁéﬁg?gfb%?gmbegiaﬁg l%’llﬁﬁed ofﬁ’%égéyl%i%&t her elgx‘ ter f%?
estimation_of l.oid | Results_ln n t eff:ecli very:
cl earance e&smaat%éli?%l p&%%%gfl?@%i r?tsaﬂacrggnﬁ{ﬁlégdrrgﬁﬁ %O{Jﬁi%%%%éégﬁscgﬁlg'r@w gE%IFy

treated with anti-SAP, an escribed, i n Exanpl 1-5, .there was still .
abundant éﬁp?%ﬁl}feavaégwarlg?ﬁd %ttwsfgﬁoahw%qﬁﬁ&&ﬁ%f%wylwgf‘ifee?%ﬁtm&H}i“ﬁ%h%lce
although it tended to have a nore fragnented ap?earance than in the two
conpl ementnoggt¢aivinatthe smtibody. millectm suerhgraphye of Tissuesppeday amphowed detipats
were slightly higher in the dq deficient (nmedian 104, range 102-104) than
in the C3 aghganicandf macephagdiaad grifiloaytasgeittl @i2- @odpidodeposits §igliS)h n@verribach
statistical significance. Discussion W) 20091000926PCT/ EP2008/ 058333 In

m ce | ackifegt efelhalays thed c@luls, inBiftkdtioRABS t firataBMdiddidepadas péreidted Antdoaing
deposits. The therapeutic efficacy of anti-SAP is thus very substantially

conpl ement, AeneRAdy Ao 10!t vuhﬁ.‘i&ﬁﬁﬂé’rem& ARhbOedY raliGnRIAR ghncoukd,

in theory, engage phagocytic cells via their Fc{y) receptors. Nevefthel ess

the nore fragnented ear gnce t he persistent amyl ol IS i
conpl ementHEPTENE L fHPeRn0h soed Fak MR RFERLN 0 el el inE PSR Be STl S
Also the trend to. nore clearance in Cl g deficient corﬁp%;g,d to del%igfi nt
ani mal s s Ageedddis Hat Bre sellularainfirate @nd quantity) ofaraylpkh dinugished mapkedly by
absence of O q and the classical pathway, which is typically activated by
| gG ant i boty) daysreandohpl Enelays dbe iamsteidndepayith and atkie nigliptaiing. calsahgd almost
Requi renent for whole 1gG anti-SAP anti body

disappeared. Histological appearances at 21 and 25 days were almost indistinguishable from

normal, non amyloidotic tissue.

Immunohistochemical staining with antibody to F4/80, a global macrophage marker, identified
these as the predominant component of the massive early cellular invasion of the amyloid
deposits (Fig. 6). There was almost no staining for F4/80 in the amyloid deposits of control
mice which did not receive anti-SAP antibody, nor was there increased staining for F4/80 in
the tissues of the anti-SAP treated mice other than in and around the amyloid deposits. By
day 4 there was intense staining for CD68, a marker of phagocytic activity by macrophages, in
all the cells in and around the amyloid deposits, as shown by both immunoperoxidase
histochemistry and by confocal microscopy (Fig. 6). The fragmented remains of the amyloid,
by then mostly surrounded or internalised by macrophages and giant cells, stained with

antibody to mouse AA which co-localised with staining by anti-human SAP, anti-sheep 1gG
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Conpl enent activation by 1gG anti body requires the whol e intact nol ecul e,

i ncluding the Fc region, and proceeds via the classical pathway initiated
by bi ndi ngoabos@looe26l n some anti body-anti gen systens | es®Ccefdreaisoss333

conpl ement activation via the alternative pathway can be nedi ated by the
F(ab)2 fragnent. In order to confirmthe conpl enent dependence of anyloid
clearing by anti-SAP anti body and to investigate the potential requirenent
for the Fc region of the antibody, the effect was tested of F(ab)2 anti-SAP

anti body. JiHah@GRbusald LEbbAES (Fd BNy Loiigdasisostaburidaguastplanenteomponemtdnd n
wild type C57BL/6 mce precisely as detailed in Exanple 1 above. After

| oading t | RO ] : Hlfppgb ; f i AL RD,
groups of qrgnre%gyl%\sgdrlgfc?r eat d&l\?\ﬁohaleaﬂo e Isgélgfareg‘gg iggbﬁftgf@g?ﬁﬁglegﬁeep lSol ycl onal
anti-human SAP antiserum (n=8), with buffer vehicle alone (n=10) or with
the F(ab)2 fragnent of the 1gG fraction (n=5) produced by pepsin digestion
at pH 4.0. The dose qf .anti-SAP ant.ibody activity injected was 7,28 per
nouse rec éfh‘??‘f‘rﬂjellﬁ(ré’o‘il@mﬁﬂﬁﬂ ?gﬂ‘ﬂ“("gbesnborcﬁpyts&ﬁ"éﬁica%/‘b@? Lengey tyesnefhe l%?r}g)é n
receiving whole IgG Al mce were killed 14 days later for estimation_of
anyl oi d | cal dfythCplagoa rapalytes destéda gompeisingt spd@imeapaiic b fehipmde olga.dd pRERCs
was al nost conplete in mce receiving 1gG anti-SAP anti body, which had a
medi an (r aatym spiospimta mjtatind phosphatasd, alfing tABOmMircOepEpEthte Trandapinase sioted
anyl oid deposits in the control mce with nmedian (range) spleen anyloid

score of IfSein, MAukR) tJHHE cHbIERelE CRIgY R athiebshathtdlebisindiny titihet hinase,
untreated controls, nedian score 102, range 100404, but still substantially

nore than ,E,Q?ng‘g,,éépe@%ped wi th whole IgG anti-SAP anti body. Di scussion The
mol ar dose of F(ab) 2 anti-SAP anti body used in this study was about one
third greater than that of 1gG antibody, given the smaller nol ecul ar wei ght
of the F(ab)2 fragnent conpared to whole IgG The effect on anyloid

cl earance, however, was substantially |ess, denonstrating that the major
action of Bhesgati - SAP antibody requires the Fc region. This is not because
of direct involvenent of cellular recognition by Fc(y) receﬁt_ors si nce

whol e | gG Avlsingsimetion e§ sntefSA@canitibedy to aoylpldetie micel&f woichrrirculaiing St hdrbagas
F(ab)2 in conplenment sufficient mce. It is |likely that the high dose of
F(ab) 2 t hatepsl MsEHHRES imit&] & 9cBahpidaind s pedmhmartly mac@phige infiltration

al ternative pat hway.

of the antyloid deposits. Many of these cells rapidly fused to form multinucleate giant cells
which surrounded and engulfed islands of amyloid and this was followed by the swift and
almost complete clearance of the deposits. By 15 days after antibody administration the
amyloid had virtually disappeared and the cell population of the tissues rapidly returned to
normal. There was no clinically apparent adverse effect of the treatment and plasma samples
taken at the time of death from all mice in each group showed no disturbance of kidney or
liver function, plasma lipids, total protein or albumin, or biochemical evidence of muscle

damage. Thus essentially complete clearance of the substantial visceral amyloid deposits in

these animals was clinically silent and not harmful.

The predominant cell type persistently invading amyloid deposits was identified by

haematoxylin and eosin staining as macrophages and this was confirmed by electron
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Exanpl e 8. Requirenent for macrophages. The hi stol ogi cal and hi stochem cal
studi es descri bed here show that the cells which infiltrate, surround and
phagocyt ose 20éva0eaeyl 0oi d deposits in mce treated w th amcrasAresasisshody are
macr ophages. In order to confirmthat they are indeed responsible for the
cl earance of anyloid, the effect was tested of anti-SAP treatnent in mce
in which all nmacrophage activity had been inhibited by adm ni stration of

| i posomal cl odronate. The reagents, experinental protocol and effects on
macr ophaganictiedpyonndf ithinpescyemheisagy agatmeas atheirnettiveesslabin ghhegoadis and
extensi vel y docunent ed22. Protocol and nethods After indite-0On and

Cot i firrnakidioRforAfe BM i dOBSpreferté lofl htias JATE QhedpSiglbait BEUSELY dnhe
protocol detailed in Exanple 1 above, all animals recéived a single

i ntraperitppeal S A i : I Lo
anyl o1 d acusenbdET R MaTRR! R ALE Py BlcforhiiR s PR che ABEE g
of liposomal .cl.odronate intr ritoneally i di at and. on, days. 2, 7.and
14 days affegRsds. g@l‘gh”é’ﬂﬁ?t ggﬁ acj]r“gﬁ%' %@iz‘?‘@ﬁ&f& f{%ﬂ%ﬁ‘%ﬁ%ﬁ%ﬁ%ﬁéf%‘aga
single intraperitoneal dose of 50 ng of the 1gG fraction of sheep

ant i - humardesagits and peyalan complryens senerating fie qvg%ﬁhwathj' atfgactagys, CRa 98¢ bra
control group (n=12) received no anti-SAP and no ot her additional

t r eat ment .PhAgbcyic cellwemnestlyi lmhadptages, eben smatduod aofl infbjratsi tic lapwipide@mig and ed
staining 14 days after adm nistration of the anti-SAP to the test and

anti body GRAYE19ling@kOthe SunyRsg UVHish TisciBdeeipboniéddbyaedmpl SAhtpmddyGedhtibbdwn sihd
conpl ete clearance of anyloid deposits conpared to the group which received

no anti body, . mRdlam GlL,AGRL-RREGERATY LRk rieaBsibei ng 100 (0-103) and 103

Ll 83 LW Gruhaa /e QU LIVE L S,

(103-104) respectively. In"mce which received the |iposomal clodronate in
a reginme known to conpletely abl ate nmacrophage function, there was no
cl earance of anyloid deposits, the anyloid | oad score being 105 (102-105)
Di scussion The result in this experiment confirmed th L mact ophage function
i s essent i Exampe S \adidaen ofsimpficdinrotpeplydex Eseo‘ﬁf“é‘ﬁ‘t'g-ﬁﬁﬂﬁ‘ho P anti body.
Concl usi ons from Exanples 3-8

The standard protocol described in detail in Example 1 uses mice in which the mouse SAP

gene has been deleted and the human SAP transgene inserted to provide expression of human
SAP. Italso used administration of CPHPC in the drinking water starting from shortly before
administration of the anti-SAP antibody and continuing through the rest of the experiment.
In order to explore the need for such prolonged treatment with CPHPC, a single dose of
parenteral CPHPC was used in mice which were human SAP transgenic on a wild type
background, rather than mouse SAP knockouts as in the previous examples. In another
approach, which is critical for studies in mice with genetic modifications untelated to SAP,
amyloidotic wild type non-transgenic mice had their amyloid deposits ‘loaded’ with human

SAP by a single parenteral injection of isolated pure human SAP.

Experimental protocols and methods
AA amyloidosis was induced and confirmed in human SAP transgenic mice on the wild type

background precisely as in Example 1 above. They then received a single intraperitoneal
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Adm ni stration of anti-SAP anti body very reproduci bly causes swft and

al nost conpl ete cl earance of visceral anyloid deposits in AA anyl oidotic

m ce i n wochodmwnes SAT is present in the amyl oi d deposipCs/HPadosioss3absent
fromthe circulation, either through treatnment of human SAP transgenic mce
wi th CPHPC or by natural clearance after passive adm nistration of human
SAP to wild type mce. There are no associated clinical or biochem cal
adverse effects. Injection of the anti-SAP antibody is rapidly foll owed by

i ntense i nhjebtirtdfon gy bheCRHMPC Oifdlldlepiosi houbyla@ciophagest wduph (sel0),0bnd
and engul f the anyloid, formmany nultinucl eate giant cells, and destroy

the deposishganeifidical ﬁlj%?ﬂﬁaﬁaiﬂ A bStHeOITR} @hEidY of el SMp NALHRIman SAP

hi stol ogy 1's restored 21-25 days after admnistration of a single dose

g;sfggiéﬁggpgﬁggggg%in€MV%8$£u§£ﬁ§&@&£e(&Eﬂ%'%%%a?@v@ﬁ%&ﬁéaF&ﬂBbﬁgﬂn&ﬂhmn

tel'y ‘dépendé N macr ophages.

20091000926PCT/ EP20Q8/ 058333 REFERENCES.1. Pepys, M B. .(2006) . Anyl oj dosis.
Anna Rev. 308 ,AE?F“‘Q%- %&’i‘?ellz%ﬁg?t% ,Hg?q:g‘_ﬁ’?reﬁgﬁ?ﬂ %%ﬂf&ﬁ%ﬁ%@ﬂ?@ L?.a‘,? by

Johnson, E. A and Pepys, MB. (1991) Isolation and characterization of the
i ntegral ofgngodeditamgia/can constituents of human anyl oid A and nonocl onal
light-chain anyloid fibrils. Biochem J, 275. 67-73. 3. Pepys, MB., Dyck,
R F., de Beer, F C, Skinner, M and Cohen, A S. (1979) Binding of Se=

anyl oid P conponent (SAP) by a nmyloid fibrils. Cin. Exp. Itnrnunol., 38:

284-293. 4gypkep¥atly V6 Rvild Beetice B RehichHIRCAh NS RIdsis Wall - beetSMduce®aR] cdnffmed

Collins, P.M and Hohenester, E (1997) Anyloid P conponent. A critical

revi ew. A%&é%} at Qbtaildd FBxantpll . welVRSbed with hadthn P by a single intraperitoneal
injection of 10 mg per mouse of isolated pure human SAP. Human SAP injected into
amyloidotic mice localises in the amyloid deposits and persists there (Fig. 7) with a half time

of about 3-4 days whilst any human SAP not bound to amyloid is cleared from the circulation

with a halflife of about 3-4 hours. & '8

Three days after the human SAP injection, when human SAP was no longer detectable in the
circulation, each mouse received a single intraperitoneal injection of 50 mg of the IgG fraction
of sheep anti-SAP antiserum and all were then killed 15 days after that for estimation of

amyloid load by Congo red staining.

Results
Amyloid deposits in the human SAP transgenic mice on the wild type background were
cleared as effectively by the single dose of anti-SAP antibody as had been seen in all the

previous experiments in human SAP transgenic mouse knockout mice.
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eds ), Oxford University Press, Q(ford pp. 162-173. 9. Baltz, ML., Caspi,
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genetically modified mice (see Example 6 below) without needing to do prolonged

interbreeding.

Importantly, CPHPC is essential in human subjects in whom there is always continuous
production of SAP at 50-100 mg per day ® and where it is absolutely necessary to deplete the

plasma SAP before administering the anti-SAP antibody.

Example 6. Complement dependence of amyloid clearance by anti-SAP antibody.

The role of complement in amyloid clearance by anti-SAP antibody was investigated by
comparing the efficiency of the treatment between mice with complement deficiency and
normal complement sufficient wild type animals. Targeted deletion of the gene for Clg

blocks activation of the classical complement pathway, which is initiated by binding of Clq to
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Yamarrura Tayl or rray, S., Thonpson, D., Purvis,
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i ssued May 16, 2006, 18. Hawkins, P.N., Myers, MJ., Epenetos, A A, Caspi,
D. and PepfysCtIQVBB (1988) Speci fic 123 localization and | magi ng of arryl oid
deposits in vivo using |-labeled serumanyloid P conponent. J. Exp. Md.,

167: 903-913. 19. Puchtler, H, Sweat, F. and Levine, M (1962) On the
bi ndi ng of Congo red by anyloid. H stochem Cytochem, 10: 355-364. 20.

Tennent, GoberimbPhiaPPhstolsMnd léthept af i 1 i dou, E., Davies, P., Gllinore,
R, Denton P. and Pepys, MB., (In Press) Normal Circulating Serum Anyl oi d

2’0%”17)0“9%  GRAESALSG 20O PSS G finE bRIRSTySas AEAilRA 4 ERarfpRNEMHRL, iR TWG6:
groups of complement deficient mice: C3 knockouts (n=14) and Clq knockouts (n=12). All
mice were then loaded with human SAP and all except two in each group were treated with

anti-SAP as described in Example 5, before being killed on day 15 thereafter for estimation of

amyloid load.

Results

In marked contrast to the effective clearance of amyloid deposits in all complement sufficient
mice previously treated with anti-SAP, and described in Examples 1-5, there was still
abundant amyloid present in both groups of complement deficient animals although it tended
to have a more fragmented appearance than in the two complement deficient control mice of
each type. The spleen amyloid scores were slightly higher in the Clq deficient (median 10*,
range 10%-10%) than in the C3 deficient mice (median 10, range 10*-10") but this did not reach

statistical significance.

Discussion
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Phi | adel phia, pp. 401-412. 22. Van Rooijen N., Van Kesteren-Hendrikx, E.,
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Li posone Research. vol. 12. pp. 81-94. * * * Having thus described in
detail preferred enbodi nents of the present invention, it is to be

under st oodpthat 1idkehd EVRRIE1QNodes, aeids Ry &eﬁﬁneﬁb@v&n&aﬂa@reﬁpﬁsw depodts. t Thbe
limted to particular details set forth in the above description as nmany

appar ent géﬂFﬁéwMa%%ﬁéa!a "G Unad S 950&@5 %gyuéﬂbgﬁaﬂﬁ%md&%l&h&ﬁ debtBchhEncd R r[dtt

scope O resen I nvention ar | s nodifi'cations and vari ati ons of

Che ez b oL ede g Sstem oty Loy Lot {0, S RS RPRALSRE ph e

i nvention. Although the invention has been described in connection w t h
speci fi ¢ preefpars.edNevenbelese thesmonet fragnesnted dnpearaaer oft Bis Petshidant @Ry 19if fenesiten
as claimed should not be unduly limted to such specific enbodi nents.

| ndeed, vanhitktisompldinttcdtficizns mife dulgpestieksatrledse sbmedifisct fod antttdyyalang. oddsa the
i nvention which are obvious to those skilled in pharnmacol ogy and nol ecul ar

bi ol ogy orydraligteste fcle‘é‘i'éﬁ@e & Gla\ﬂbﬁﬂéﬁﬁd:oh@a&@ A NidTididie afRepesghedtétbthat C3
foll owi ng clains. 1. phar maceutical conposition conprising a

conpound whiscf qkeg'cﬁhsa aglagugmle}f' bk RCOIRANER! ald ADRERI Tk bdfuy i
conbi nati on V\A anti Yy speC| serum rry OI Corrponent

The pharnaceut i caI 0si Lion apcordln t.o clain "
conposi t i JHPGHE dﬁﬁ‘&f‘teg@%g‘r’%‘ﬂ%‘?‘ﬁah%ﬂ% ISMEN ARy ”a" “la 1§e %ﬁ“‘%gfﬂam nes
and/ or 4,6-pyruvate acetyl of -D gal actopyranose and/ or cal ciumand/or IL-4
and/ or | L-3. 3. The pharnmaceutical conposition according to claim1l or
claim2, wherein said antibody specific for serumanyloid P conponent does
not t ar getEtdmplkd: tRaomieinepAforvhela Ig6 antmBAP andibody, i nhi biting fibrocyte
formati on from nonocytes. 4. A conposition according to any preceding
claim forcaggleinent &givhti@abyeE anfibaipkiitksdhs eask. intact molecule, including the Fe
region, and proceeds via the classical pathway initiated by binding of Clg. In some
antibody-antigen systems less efficient complement activation via the alternative pathway can
be mediated by the F(ab), fragment. In order to confirm the complement dependence of

amyloid clearing by anti-SAP antibody and to investigate the potential requirement for the Fc

region of the antibody, the effect was tested of F(ab); anti-SAP antibody.

Protocol and methods

AA amyloidosis was induced and confirmed in wild type C57BL/6 mice precisely as detailed
in Example 1 above. After loading the amyloid deposits with human SAP as detailed in
Example 5, groups of mice were treated with whole IgG fraction of the sheep polyclonal
anti-human SAP antiserum (n=8), with buffer vehicle alone (n=10) or with the F(ab), fragment
of the IgG fraction (n=5) produced by pepsin digestion at pHH 4.0. The dose of anti-SAP

antibody activity injected was 7.28 mg per mouse receiving F(ab), and 7 mg (50 mg of total
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5. The conposition of claim4, wherein the anyloid disease is selected from
the group consisting of system c anyloidosis, |ocal anyloidosis, diseases
associ at esownadnoeeryl oi d deposition, Al zhei mer's di seasepPam&preyig®sB33

di abetes. 6. Use of a conpound which depl etes serum anyl oid P conponent
fromthe circulation in conbination with an anti body specific for serum
anyl oid P conponent, in the manufacture of a conposition for the treatnent
or prophyl axis of anyloidosis. 7. A conpound which depletes serum anyloid
P conponengGf somialeped moubaté@ivighavhan a¢ti badymspeatie Rillkor14saiysmadstyioel d
P conponent, for simultaneous, sinultaneous separate or sequential use in

the treat Bt aQ5n §MhAbH lgglcpg}a@&%o Bd S@h{f;ﬁ)érpound according to claim?7,

wherein the anyloi d disease i's sel ected fromthe group consisting of
system c¢ anyl oi dosi s, |ocal anyl oidosis, diseases associated with anyl oid
deposition, Alzheimer's disease and type 2 di abetes. 9. AKkit for use in
t he treatq&pt of anyl oi dosi s conprising a conpound whi ch depl etes serum
anyloid P 5%%%nent fromthe circulation and an anti body specific for serum
anyloid P conponent. 10. The kit according to claim9, wherein said kit is
f or nul at ed-lpaancerd agiyheid dapesita 3vas epagsa cempletesiaquien récglvirglgthit-P AP iasnbesty,

t he conmpound which depl etes serum anyl oid P conponent fromthe circul ation
and the anttiitiotiyd spedidn Cafee) slecrummploid siose B t@hfioher), compbredTivethe massive
conposition according to any one of clains 1 to 5, the use according to

claimé6 , aﬁ{yléiheddpbﬁitsaﬁp@ﬁ@icaﬁrdlomcdeaiyml%neaiaﬁl@d@e}l@ple&m%@mdtmrmm@ﬁnd
whi ch depl etes serum anyloid P conponent fromthe circulation is a

D-proline (?@4-fd1f Fﬂ‘ferﬂﬂc@:receiving F(ab); had less amyloid than untreated controls, median score

10, range 10°-10%, but still substantially more than the mice treated with whole IgG anti-SAP

antibody.

Discussion

The molar dose of F(ab), anti-SAP antibody used in this study was about one third greater than
that of IgG antibody, given the smaller molecular weight of the F(ab), fragment compared to
whole [gG. The effect on amyloid clearance, however, was substantially less, demonstrating
that the major action of the anti-SAP antibody requires the Fc region. This is not because of
direct involvement of cellular recognition by Fc(y) receptors since whole TgG was even less
effective in complement deficient animals than was F(ab); in complement sufficient mice. It
is likely that the high dose of F(ab), that was used was able to activate some complement via

the alternative pathway.

Example 8. Requirement for macrophages.
The histological and histochemical studies described here show that the cells which infiltrate,

surround and phagocytose the amyloid deposits in mice treated with anti-SAP antibody are
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O \/on and the group R is hydrogen or halogen; X-Y-X is an optionally
substituted linker having from4-20 linear or straight-chain carbon atons,
wher ei n 2w# 20®/00093612) , -; -CH(R ) (CH2).-; CH7O(CH2)n-; CirRcrhisq08ls833y!, C(R
)=CH; CH CH(OH)-; or thiazol-2,5-diyl,

macrophages. In order to confirm that they are indeed responsible for the clearance of
amyloid, the effect was tested of anti-SAP treatment in mice in which all macrophage activity
had been inhibited by administration of liposomal clodronate. The reagents, experimental
protocol and effects on macrophage function of liposomal clodronate are well established and

extensively documented®.

Protocol and methods

After induction and confirmation of AA amyloidosis in wild type mice, using precisely the
protocol detailed in Example 1 above, all animals received a single intraperitoneal dose of 10
mg of isolated pure human SAP to load their amyloid deposits with human SAP. The test
group (n=13) then received 0.3 ml of liposomal clodronate intraperitoneally immediately and
on days 2, 7 and 14 days afterwards. One control group (n=12) and the test group received a
single intraperitoneal dose of 50 mg of the IgG fraction of sheep anti-human SAP antiserum on
day 3 after the human SAP injection. A second control group (n=12) received no anti-SAP
and no other additional treatment. All mice were killed for estimation of amyloid load by
Congo red staining 14 days after administration of the anti-SAP to the test and antibody

control groups.

Results

Treatment with anti-SAP produced almost complete clearance of amyloid deposits compared
to the group which received no antibody, median (range) spleen amyloid scores being 10°
(0-10%) and 10° (10>-10%) respectively. In mice which received the liposomal clodronate in a
regime known to completely ablate macrophage function, there was no clearance of amyloid

deposits, the amyloid load score being 10° (10%-10%)
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2YIS-S—S— -(CH2);; -0-; -NH; -N(R)-; -CH=CH; 22 -NHC(O)NH; -N(R
)C(O)N(R )-; -N CH2C6H3(OCH3) 2] -; -N(CH2C6H5) -; - N( CH2C6H) C(0) N( CH2C6H) -

- N( al koxywblqy(b9)0009zhl( cycl oal kyl -nethyl)-; 2,6-pyridyl; 2pETiAre@spss333
2,5-thienyl; 1,2-cyclohexyl; 1,3-cyclohexyl; 1,4-cyclohexyl; 1,2-naphthyl;
1, 4- naphthyl 1,5-naphthy|; 1,6-naphthy|; bi phenyl en; or 1, 2-phenyl en,

1, 3-phenyl en and 1, 4- phenyl en, wherein the phenylen groups are optionally
substituted by 1-4 substituents, selected from hal ogen, |ower al kyl, | ower
al koxy, hydroxyl, carboxy, -COO|ower alkyl, nitrilo, 5-tetrazol,
(2-carboxylic acid pyrrolidin-I-yl)-2-o0xo-ethoxy, N hydroxycarbam m odyl,
5-0xo0[ 1, 2, BRxadioazol yl , 2-oxo [1,2,3,5] oxathiadiazol yl,

5-t hi oxo[ 1, 2, 4] oxadi azol y1 and 5-tert-butyl sul fanyl4l, 2, 4] oxadi azol y1; and,

¢ hfaf Bl A e g

benzyl and n 01"%1 d%posﬂs by anti-human SAP antibody.

Conclusions from Examples 3-8

Administration of anti-SAP antibody very reproducibly causes swift and almost complete
clearance of visceral amyloid deposits in AA am tic mice in which human SAP is present
in the amyloid deposits but is absent from the circulation, either through treatment of human

SAP transgenic mice with CPHPC or by natural clearance after passive administration of

human SAP to wild type mice.

There are no associated clinical or biochemical adverse effects.

Injection of the anti-SAP antibody is rapidly followed by intense infiltration of the amyloid
deposits by macrophages which surround and engulf the amyloid, form many multinucleate

giant cells, and destroy the deposits.

Amyloid degradation is complete by 15 days and normal histology is restored by 21-25 days

after administration of a single dose of anti-SAP antibody.

Amyloid clearance requires an intact complement system and is absolutely dependent on

macrophages.
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or a pharmaceutically acceptable salt or nono- or diester thereof 12. The
conposition, use, or kit according to claim11l, wherein the D-proline is
(R) - 1- [ 6-WORpesO@sboXYy- pyrrolidin-1-yl] - 6- oxo- hexanoyl| ppymredosass3a3
-2-carboxylic acid. 13. The conposition, use, or kit according to claim
11, wherein the linker X-Y-X has from5-8 carbon atons. 14. The
conposition, use, or kit according to any one of clains 11 and 12, wherein
the anti body specific for serumanyloid P conponent is a humani zed

anti body. REFERENOERoSi ti on according to any one of clainms 1 to 5, the
uses according to any one of clains 6 to 8, or the kit according to claim
9 or claim10, wherein the antibody specific for serum anyloid P conponent
is a humani zed anti body.
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Having thus described in detail preferred embodiments of the present invention, it is to be
understood that the invention defined by the above paragraphs is not to be limited to particular
details set forth in the above description as many apparent variations thereof are possible
without departing from the spirit or scope of the present invention. Various modifications
and variations of the described methods and system of the invention will be apparent to those
skilled in the art without departing from the scope and spirit of the invention.  Although the
invention has been described in connection with specific preferred embodiments, it should be
understood that the invention as claimed should not be unduly limited to such specific
embodiments, Indeed, various modifications of the described modes for carrying out the
invention which are obvious to those skilled in pharmacology and molecular biology or related

fields are intended to be within the scope of the following claims.
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CLAIMS

1. A pharmaceutical composition comprising a compound which depletes serum
amyloid P component from the circulation, in combination with an antibody specific

for serum amyloid P component.

2. The pharmaceutical composition according to claim 1, wherein said
composition does not comprise ethanolamines and/or phosphoethanolamines and/or

4,6-pyruvate acetyl of B-D galactopyranose and/or calcium and/or IL-4 and/or IL-3.

3. The pharmaceutical composition according to claim 1 or claim 2, wherein said
antibody specific for serum amyloid P component does not target the portion of SAP

which is functional in inhibiting fibrocyte formation from monocytes.

4. A composition according to any preceding claim, for use in the treatment of

amyloid disease.

5. The composition of claim 4, wherein the amyloid disease is selected from the
group consisting of systemic amyloidosis, local amyloidosis, diseases associated with

amyloid deposition, Alzheimer’s disease and type 2 diabetes.

6. Use of a compound which depletes serum amyloid P component from the
circulation in combination with an antibody specific for serum amyloid P component,

in the manufacture of a composition for the treatment or prophylaxis of amyloidosis.

7. A compound which depletes serum amyloid P component from the circulation
and an antibody specific for serum amyloid P component, for simultaneous,

simultaneous separate or sequential use in the treatment of amyloid disease.
8. A compound according to claim 7, wherein the amyloid disease is selected from

the group consisting of systemic amyloidosis, local amyloidosis, diseases associated

with amyloid deposition, Alzheimer’s disease and type 2 diabetes.
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9. A kit for use in the treatment of amyloidosis comprising a compound which
depletes serum amyloid P component from the circulation and an antibody specific for

serum amyloid P component.

10.  The kit according to claim 9, wherein said kit is formulated for the
simultaneous separate or sequential administration of the compound which depletes
serum amyloid P component from the circulation and the antibody specific for serum

amyloid P component.

11.  The composition according to any one of claims 1 to 5, the use according to
claim 6, or the kit according to claim 9 or claim 10, wherein the compound which

depletes serum amyloid P component from the circulation is a D-proline of the

Formula:
HO 0 0O OH
\\ NKX\Y/X‘\H/ N Ic’ or
-~ i O
RI R1 RY Rt
I-A B

wherein

R is

o OH

and the group

1
R is hydrogen or halogen;
X-Y-X’ is an optionally substituted linker having from 4-20 linear or

straight-chain carbon atoms, wherein

2
X is -(CH,) = -CH(R )(CH,) -; CH_O(CH. ) -; CH NH-; benzyl,

2
-C(R )=CH-;
-CH CH(OH)-; or thiazol-2,5-diyl;
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2
Y is -S-S-; -(CHz)n-; -O-; -NH-; -N(R )-; -CH=CH-;

2 2
-NHC(O)NH-; -N(R YC(O)N(R )-; -N[CH2C6H3(OCH3)2]-;
-N(CH2C6H5)-; -N(CHzCéHS)C(O)N(CHzCéHS)-; -N(alkoxyalkyl)-;

N(cycloalkyl-methyl)-; 2,6-pyridyl; 2,5-furanyl; 2,5-thienyl;
1,2-cyclohexyl; 1,3-cyclohexyl; 1,4-cyclohexyl; 1,2-naphthyl;
1,4-naphthyl; 1,5-naphthyl; 1,6-naphthyl; biphenylen; or 1,2-phenylen,
1,3-phenylen and 1,4-phenylen, wherein the phenylen groups are
optionally substituted by 1-4 substituents, selected from halogen, lower
alkyl, lower alkoxy, hydroxyl, carboxy, -COO-lower alkyl, nitrilo,
5-tetrazol, (2-carboxylic acid pyrrolidin-1-yl)-2-oxo-ethoxy,
N-hydroxycarbamimiodyl, 5-oxo[1,2,40xadiazolyl, 2-oxo [1,2,3,5]
oxathiadiazolyl, 5-thioxo[1,2,4]oxadiazolyl and

5-tert-butylsulfanyl-[ 1,2,4]Joxadiazolyl; and,

2
X’ is —(CHz)n-; -(CHZ)nCH(R )-; -(CHZ)nOCHZ-; -NHCHZ-;
2
benzyl, -CH=C(R )-; CH(OH)CHz; or thiazol-2,5-diyl;

2
R is lower alkyl, lower alkoxy or benzyl and
nis 0-3,

or a pharmaceutically acceptable salt or mono- or diester thereof.

12.  The composition, use, or kit according to claim 11, wherein the D-proline is
(R)-1-[6-[(R)-2-Carboxy-pyrrolidin-1-yl]-6-oxo-hexanoyl]pyrrolidine

-2-carboxylic acid.

13. The composition, use, or kit according to claim 11, wherein the linker X-Y-X’

has from 5-8 carbon atoms.

14. The composition, use, or kit according to any one of claims 11 and 12, wherein

the antibody specific for serum amyloid P component is a humanized antibody.

15.  The composition according to any one of claims 1 to 5, the uses according to
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any one of claims 6 to 8, or the kit according to claim 9 or claim 10, wherein the

antibody specific for serum amyloid P component is a humanized antibody.
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