WD 2004/ 073728 PCT/ EP2004/ 001553 1 Conpositions
conprising Fetal Henogl obin and Bacterial Endotoxin
and optionally Additional Fetal Liver Conponents In
wheosReshd | cation, a nunber of prior art do%&gﬁﬂi '
cited. The contents of thesge docunents inclu |n5&MWﬁﬁ3
manuf acturers' nmanuals is herewith incorporated by
reference into the specification. The present
invention relates to a conposition preferably a

phar maceuti cal conposition conprising endotoxin,
preferably bacterial endotoxin, fetal henogl obin and,
optionally, additional conmponents such as additiona
fetal |iver conmponents and a pharmaceutically

C.ommsiﬁm@bbmpmmg Fetal Mbhesgldbinavnd Babterkd E@ﬂdtmaﬁ andtdptionally
the present invention it was sur ISI n |y found that

bacterial endotAfdionalFetatlivent d| splay a
pronounced synergi stic bionedi cal act|V|ty, The
nposition of the invention finds a variety of
In theaﬁifzﬁqif@éii'?’bn% niaberdph griemart sdqaviments dh cied.t hlee iognignés of these

docunﬁ@ée SR BRI bR n‘?sza is lﬁér@ﬁ‘ﬁtgﬁﬁéor@&aﬁﬁﬁf reference into

ctions such as viral ections
the spegiicationer si on of age- related i mmune i nmbal ances. In
the fight of manki nd agai nst di seases such as cancer
_ or severe infections - and al so against the process
The pafseaiginmgntiont fedates dmaf eompbsitien @Ireferajpana pharasc®ficalotomposition

cells s _been e.d ov r ades as a .
comprig, BRUR G0 P REAR LD RC TG BHGUIPRT Toiel APERBiopTLAnd, optionaly,
additidnat edbmposdriisiisath taResddiibnal fotall [Rer lcﬁnmﬁﬁéﬁtgta?ﬁi a pharmaceutically
_ bing restoration of health an orting on
accep’;agfeu\p@%qr i ﬁ'@g 8F rilueat. [ Iy ApeQreaneg wi 5 IeRPRt invention it was

surpnslﬁd?@]feuxﬁ‘ ﬂ”t&ﬂﬁﬁﬁcﬁéﬁal %‘rﬁ%ﬁixﬁm aﬁél th@l‘P %md{j‘ldkﬁﬂi‘ dgiAK] bn&onounced

were fo years_j udged only by subjective crlter
synergisti¢ PI%“@CB&%‘ oa@!the @n§¢fBP@3’FQﬂ &fi B fRvention oﬁndrseaavanety of

applichionS Ul w8 df tio'i‘leg g/?dihﬁﬁun@%fxafé'rn Yty prevention and/or

conponent.s “deri ve rom t1ssue S postul at
treatmpgat ef eancer, tilﬂf@GﬁlQﬁﬁmeﬁﬂ wral pnfegionsi arsl/etallergyoandthel reversion of

- cting with certain nenbrane
age rezdt%‘%%g@ﬂragéf af ohrer, 1987], thus underlining the

xenogeni ci ty of t he inj ected nateri al (sheep vs. nan)
i holGAPH) Bentnd it st BoeS8 1 8holr BSREhapBGR"  aio
againstrdoé pabcesbfefcagingd it tramster vifetalr egansetisktds, or cells has been
propediiS) btk BV ddRahs ah s BB A5G 9aSlre FAE Bty o
fetal "quililae thekr®sy" isrichipsendedbidt describing restoration of health and reporting on
‘rejuvenating effects [Lambert, G., 1959; Schmid, F., 1963]. The medical effects, although
often striking, were for many years judged only by subjective criteria and the factors
responsible for bioactivity of fetal tissue remained undefined. Medical activity of
‘components derived from fetal tissue was postulated to be due to the immunogenic
properties of onco-fetal antigens cross-reacting with certain membrane structures [H.
Rohrer, 19871, thus underlining the xenogenicity of the injected material (sheep vs. man)
[Coggin, J.H. etal., 1971; Renner, H. 1977]. Extracts of fetal tissue thus appeared to have
a beneficial medical effect and at times were recommended particularly in the treatment or
prevention of cancer and certain infections. The medically active principles in these fetal
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have so far been el usive, despite considerable
interest in the field. Problems with the registration

ofwgum)m%g ositions are self-evident. Since nore than
ury he treatment of cancer by injecti difsTg2004/001553

viabl e and/or heat-killed bacteria was pr opagat ed
tisquep egljactyvhameosy fanbeen &lisiveardespitio considesbih dnterestain the field,
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effe?%t&‘?e HAPTain i fof %‘?%%ﬁ vider. ﬁorewsnﬁrabgpmqaapg.og that therapy. As

is welld@dans nANeds @thdhpproSRtshBRbHSEIRER R @FRqidH these diseases
many of these approaches have

manki nd_t od S| nc
or 19 SHPERFSHIY iAfAToREe @eo@l@nonwm o g cteh, eanen- ik infectious as
well @psﬂrérd‘ 8 disedbiss and/Beadifg h%ﬁfgﬁn Qérfb?u% ﬁ%ﬂl‘%ﬂ@ o Hﬁikﬂbetoday, since

gres i nventi on was to
many Rfoingse PPeEcEhgubew ifallacher ﬁmyﬂmo&@mugbt abanubl the results man had

hopet ?ﬁa%sofh@%%hem | Sﬁlgigﬁaqgv %Héglsyﬁ'gr he. Qsé ﬁ'@éﬂtaon was o find a

t echni cal
meaﬁmti%ﬁhm%mtayorﬂwbaaenmgezbm the ﬂghkagmastmmd dizpasds nglagainst aging.
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r maceut
charactdutedunrtheplaeﬁerabl y bacteri aI endot oxi n, nore
preferably enterobacterial endotoxin or an

endot oxi cally active portion thereof, and fetal

Acc_orﬂmgt;gti:shnsed sucﬂmmsineﬁqyréfemm@ﬁﬁ@ln@@em.@ (a) single -
jn(s) thereof or (a) conbination(s) of chains .

ComR%éi%'otfommﬁJ"&)Qf FeRgsling chendataxin ipseferabdy beotenirt ©ndotoxin, more
prefeFéBﬁE Aferbiidbrial ef-ﬁfl@lr éﬂ‘{gbr %EI) gﬁcgcgfg)?lgazlyazgzgigf 3%%8{13@%{9?0]‘ and fetal

armaceut 1 cal
hemoalnhlmr stigh eaa:ﬁpﬂrrmfreel hemoglmlnm atsr(e)ctsmglhecha:rﬁs) thereof or (a)
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liver Ggiwabpelpmdmlanhj optivhallp)a phiar@heeitibaiy asoe Jnélgre@émér and/or diluent

conbi pation(s) of chains thereof, optionally,
and/ofgﬁ)excgﬁﬁgptl onal conpound(s) and optl onal ly an

eXC|p|ent or
In a first aspect there is provided a pharmaceutscal composition
cohsisting of endotoxin or an endotoxically active potiion thereof, fetal hemogtobin o (a)
_single chain(s) thereof or (a) combination(s) of chains therebf, and, optionally, (an)
additional compound(s) and optionally an excipient; or
comprising endotoxin or an endotoxically active portion thereof, fétal hemoglobin or (a)
single chain(s) thereof or (a) combination(s) of chains thereof, optionally (an) additional
compound(s) and a pharmaceutically acceptable carrier and/or diluent and/or excipient.



conpri sing endotoxin or, an endotoxically active
portion thereof, fetal henoglobin or (a) single

chai n(s) thereof or (a) conbination(s) of chains
thereof, optionally (an) additional conpound(s) and a
pharmaceutically acceptable %arrier and/ or dil uent

and/ or excipient. 2a In a s&tond aspect, there is

provi ded the pharmaceutical conposition as defined

R\ j ; dmnistration. In.a third.
B9 SRREREL RS, 98 2 TRRLE PR ber! X e
Avrvp senfeciioned Sordedliadeunisiation. conpri si ng between 0.1

and 10 ng of fetal henogl obin or single chains thereof

or conbinations of chains thereof and between 0.01
laredthird @spgot. ghere ie pehwiderithe phararaceetivdbtompasitionyasadefing® above

' there 1,s provided
08505 ARSARD 1 s o AU DRSBA b G ARV Aot
gearhinaiang b ekaits theeedd| anddyabgéerb 0191 cand( $)00s g of endotoxin or an

SBidran : ) conbination(s) of chains
t her eo? ya%@%ﬁ?‘ift%ﬁgﬁc@&( an) additional conpound(s) for
the preparation of a conposition for stinulating the

j ' i i P t .a fifth ec .
i 5 40 o BRBES e
P@Hlﬂ’(ﬂttbﬁrﬁ@gﬁt@‘ hesagiabin pofa) soglet draimés)fthereet aif (an) combination(s)

ohenl, O s By 0 SRS nd Pbpipn o
caerapsitirhier styowipiinanibe frnate ared adaptive mimane sfstem.
conposition for treating cancer. In a sixth aspect,

there is provided the use of endotoxin or an
ler Bitth eerest, | thergds iprevidesbthei uae ofhendetfxin brebdalendotoxically active

PORERIRCiePA ebokolihey PRLR dpirtslfifer &ifahpangrone
ohabrits ieseof epdpeniiataliyotan) ladditiorsd amoatpoond dér e preparation of a
C%H@Qﬁnt%%égﬁgtcgﬁﬁemi ng or treating infections. In

a seventh aspett, ere is provided the use of
endot oxi n or an endotoxically active portion thereof,

(aloY) : [ ' th f .
Ir & st B6RE ket Holidia BiekeCor LR of 8 shrrisRarIN active
Peripy) thedeiif; fietah bemoglobioundaf single lebaip(se ﬁfaaredf: ari{anf camnbination(s)
o SRR nEl<2f < opRE Gk Suflild SBipePhe lor b8 rieparetoneor o
camposdionderdueventing or treatingricfettaiscal | y active portion
t hereof, fetal henoglobin or (a) single chains)

thereof or (an) conbination(s) of chains thereof and
Ingpsdventil dspetathpreniddirovideththeassd endiisin boan Ehdotoxically active

pd?{icﬁpﬁ%?éo'f,q&av\ﬁérﬂoglobin or (a) single chain(s) thereof or {an) combination(s)
of chains thereof and optionally (an) additional compound for the preparation of a
composition for preventing or treating allergic conditions.

in an eighth aspect, there is provided the use of endotoxin or an endotoxically active
portion thereof, fetal hemoglobin or (a) single chains) thereof or (an) combination(s})
of chains thereof and optionally (an) additional compound(s) for the preparation with

a composition for reverting age-related immune imbalances.



a conposition for reverting age-rel ated i mmune

i mhal ances. 2b In a ninth aspect, there is provided
the use of endotoxin or an endotoxically active
portion thereof, fetal henoglobin or (a) single

chai n(s) thereof or (an) conbination(s) of chains

t hereof and optionally (an) additional conpound(s) for
the preparation of a conposggion for reverting
changes of cytoki ne/ chenoki ne production which occurs
in an age- related manner. In a tenth aspect, there

Insa pin@V bttt tthereus Qrdﬂlfdeﬁﬁﬂ@ti.@éld? eABoBRINITR Qﬁﬁo@cﬁ&da}&y active
fﬁlvﬁlﬁﬁg% reof fetal henogl obi n_or
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osition for alleviating
°H?e°°§t§'95 E%' e&?fﬂ'ég B'?’#’@E? §f Sﬁoﬁ /slgraekinm progigstion which occurs in
a08- 0513163 Sndriaér. EP2004/ 001553 3 The term
"phar maceuti cal conposition” (mhich is used
i nterchangeably with the term "nedicinal product') as

Insenttnaspeet, thars e provitied rthé @8e Qﬁ»‘@zﬂ&&bklﬁ dram érhﬁtoxma[ly active

broa n the art. Pref
ol ALkt (a5 46t ShainthPoreos b Femaiatonts)
oﬂ‘&ﬁambdhﬁ)eof ﬁm bptitdally (arf) mﬂbhﬁlaédrﬁpﬂbumtfbr the preparation of a

har eptable caprier di |l uents and/or
BrpeRRatits aivabadic e sreaiigotiegriint ng
dlseases in human beings or animals. In other words,
this term denotes any substance or conbi nati on of
substances (as above) which may be administered to
human beings or animals with a viewto making a -
medi cal diagnosis or to restoring, correcting or

nodi fyi ng physi ol ogi cal functions in human bei ngs or
inanimals. It is preferred, but not necessary in
accordance with the invention that the pharnmaceutica
conposition is sold/requires a market authorization.
In other terns, conpositions sold OTC with the design
to restoring, correcting or nodifying physiologica
functions in human beings or in animals or preventing,
. treating or nodulating any disease such as recited
herein or enhancing the overall well-being or
“count er bal anci ng phenonena/ causes of -agi ng-(see al so
bel ow) are al so conprised by the invention. The term
"endot oxi n" (1ipopol ysaccharide, LPS) refers to

bl oacti ve conpounds produced, in general, by

Gram negative bacteria, and constituting a mjor
conmponent of the bacterial



outer nmenbrane from which they may be rel eased
biologically or chemcally. The structure of
endot oxi ns follows a general schenme which is shown in

j Sal nonel l a enferica, as an exa .
E)r?%rg?%o;{ngé are anphi philic ywol ecul es consi gﬁcﬁéwa?wgmsss
l'ipid conponent, ] terned Lipid A and a covalently

The tbﬁﬁ n@haﬁha@aﬂﬁl acrdmi.%sﬁﬁﬁc JuWhRhols gsmletnt@rchangeably with the term
t hetic ical, and struct

“medignah HBHT<S o0 1865 pieBBh PP aios GheraByhas e oadest meaning

as enipitye@an ek él’tdpfbfet‘aﬁfyolt PnddnB ﬁwy’“sdb‘s%béf%lr cﬁﬁzbﬁlah@@ loPBubstances
an an O specific si de chain. i s understood

(as alayedr ertippaliin ﬁomhf@aimwafh.mrmn@&ut@ﬁwo@@ﬁapwwﬁﬁm diluents
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any dRGASh BN R OHUSHAIEN & GERARING i QAR OVOIPgs &Y peunerbalancing

pheno%‘i@él’égﬂsgs e Dq 95&' dPSEoW] arsalso comprised by the invention.
: ani no- 2- deoxy- D- gal actose, and an inner core region.

In all gramnegative bacteria, the WO 2004/ 073728
The tég'ﬁl-r"é?ﬁ%%"q sab yaﬁ ée[PSPFEf@l’sQE bicactive compounds produced,

eoxy O- manno- osoni ¢ acl
in gengpal kst areand@gawedaaﬁmm apd constiutingca majawompaneanigaftibe bacterial

ouer {reSES Bolt TN 905 etk aEEHEY i o cuctr
of endatomfcﬂiews saegm‘ueml@chéme rwhitie isceirdvohipdrigt 13 froBalimonelly enterica,

coanT byl EnSHBE Y34 SRV -G, SRR e

termebé.amumﬁ aad cesmialdntly bourd pdl@'tsarndhaddetBMBea)If genet:c blosynthe’t:c

biologfl Fr Siiehirgh e EnSREP e oA SRS, pE) Fag B, fyrtogy divided

into al D!p&:hlAFliﬁbxiﬁﬂlt €do$eh &égllt;tﬁ’%ndsjhﬁ\f@%ebhatsﬂe F@:hdinf\ It le understood in
re e endot oxi ca ri NCi 0

accordios WL BratRion St EpOpes R Bipves Brite shmrBsfipR ot fhe Tovention

may K¥ of—'dﬁydew‘énﬁh@@étﬁe, eAdbtoRiRdedrifing BaBRALMAH %ninOBné Wrhbodiment
bi ol ogi cal actrvity of the synthetic product. FEigure,

preferredsihatgaid @gdgﬁqgtm;@ Q?"‘éidrfm lﬁsgh@pch@r 67/ Imogyperal, O -specific chains
are hééﬁ:@% osp amﬁ@é 'u 'r-cffﬁg E@{J&@% Jﬁf‘ldé hiits (inu?néerLoleIctgna up o
50) whiclh gnmsﬁtmﬁ b@ een two and elght monomers. The core region of L.PS consists of
a complex oligosaccharide and, as regards its structure, shows less variability in
comparison to the O-specific chain [Z&hringer, U. et al. 1994]. In enterobacteria and some
other families, one can differentiate 'between an outer core region with predominantly
pyranosidic hexoses, such as D-glucose, D-galaciose, 2-amino-2-deoxy-D-glucose or 2-

amino-2-deoxy-D-galactose, and an inner core region. In all gram-negative bacteria, the



further phosphoryl group at the glycosidic position of
t he reduci ng gl ucosam ne residue. The term LPS
conprises S-formand R-form LPS and substructures such

L N and partial structures thereof. T
%g)nzg(gfb(%%lz@al ly active portipon" of endotoxin géélfnéﬁrzgoﬁ{@sss
port.ions.that display at.|east. 5Q% ef ergbly at .
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- acid, KeesandGitéra ndy/yaess-o-mamichdpiskediHdppast  100% of the

endotoxi ¢ .activity of naturally occurring endotoxin.
Stfucwgﬁfs t?‘(%?'él?‘ r fetP B%nergJpwn%ﬁa%tm%tcam@%aet'ﬂﬁv%f )ﬁF’S- It can be
sepaR@id ¥ & the caipBhldriehoMiGPBP A8 Hcid MRESIYSIE BRNAFH the cleavage of
that the endotoxically actlve portion is

the ghsaRigikdagiitbPoiveeeadiee prad Al And, raneer begerges iageessible fo a
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syt GARMIS, EUR 2 SRR i LR PR of Bsohoriia corLps

in thqfOfdrmmﬂ ilhxe ?ﬁndpmmbhbwl pheial '{sﬁr@(ﬁtu(eapﬂi:’sfj. Erﬁ@tgjr@ﬂ_lipidm contains a

et us. e present invention, e r et a X .

furtneg Shisghnss 6k Gt 466 Shveo sl hasiion of B8 eStdhosiiasaming residue.
The i@ NPBEcdni@ReblE=formCGRIEPRASIN 0PS Md SIRtRBtUrES susleas Nepid A and

nmers.. Mononers include a-and y-nononers. Wen

_a-, y-di
pama&%‘ﬁ-"%‘?rﬁﬁﬂ'@[ﬁ@ri ments that led to the present
invention, it was surprisingly found that the
bi ol ogi cal activity of fractions derived fromfetal

The terghesyiptaxicpdy aglive bertion Fefiandotoxinprefersdawetiicnsihat display at least
i e . / ; L
50%, BIEATRDG o jcad, 7508 MGTp P 0l oF GasPoRiL RN & oA 5% and most
preferiel gt (a0 100y of dhe RBUEtOXICT adtivitalof stedwplly ioceurrieg targlotoxin. 1t is
' P P . ' ;
profort W S Kbl TRl 09 1ikg & HARHEPETRH Plterred s
that theoentatoxi¢ally eactivieo porioncis umohapieosiphotyladed rlgpdd i ArMPLA)  further
I . i,ch th t ti
descrBBUERITHERY AR e BPrigh BePhbey “appi 1 e
Conpar ati ve biol ogi cal anal yses enpl oying purified
oGP B4R AE RSt by S BEFRG ootk a0 2ed g woa
the makr bidisgiddriunétion bEwhichdenhief r@tpes biebalgdne(®g] ALl Hb (HbA)
in particular, its y-chain constituent. |

consisig ot fPYPRBUARS (- BHEVG Brohalisd and oBP NeaHbgIaYB! Hetal Hb (HBF)
contah8 176 3EEhdifs 548 tho 5¥RSIHE! 1SBA Gs sinthesiZ8 Ik bone marrow whereas
HbF is primarily produced in the fiver (and spleen) of the fetus. In the present invention,
the term fetal hemoglobin denotes the tetrameric forms of HbF as'well as heme-fres HbF.

Combinations of chains include the a-, y-dimers. Monomers include a-and y-monomers.

When starting experiments that led to the present invention, it was surprisingly found that
the biclogical activity of fractions derived from fetal (sheep) liver extract (FSLE) - for
nomenclature see Example 1 - is associaied with the presence of small amounts of
bacterial endotoxin in the order of 10 ng/g (100 EU/g) of FSLE. If fetal sheep liver extract is




bi oactivity. In Con‘par ative studies it was found that
fetal henogl obin and subunits f containing the y-chain
are biologically significantly nore active than adult

?%@3 l.obin and substructures containing th
see&@gg)%'pl es 8 and 9). It sas also found tﬁpdof'?"g?da&ﬁ%
liver extract, in addition, acts favourably on
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analy§§ ofr%g’élf[l%ﬁéiﬂt%chmaﬁgfbsté‘g J éﬁdbﬁ%mggf options are not

exc rocesses re er to preferred
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single chains such as its y-chain as well as the
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when Qﬁﬁﬁ?ﬁ@twe@ﬁoralﬁh G‘hus CaewRed ek f Qfsuttélﬁe RORMAAbH O these so different
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* bioacihe, BAARIS: 16 SOl TETGISR a5y FebbBpHERRIdERAMEY open the
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synthesis as well as any conbinatio
infections, allergy and age-related immune lmbalances

The components of the (pharmaceutical) composition of this invention can be obtained by
different methods of manufacture, wherein the following options are not exclusive of other

-processes but refer to preferred embodiments: either by extraction from fetal jiver, the
-active components then being present as they are biologically accumulated in the fetal

liver tissue; or by chemical preparation from available sources, such as endotoxin from
cultures of gram-negative bacteria or hemoglobin from umbilical cord blood; single chains

such as its y-chain as well as the combinations of chains can also be produced by gene
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rose A8 v 238G A BN TGP G635 O PRy bs

aintammlmktsachmxmmn‘iaﬁyng sai d host cells may be used for

the | cal.e CtJ on of r ot ei naceo
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- particMbF YSRe SURB Pucle8l S.0MBYSRS, hiREF bﬁ'nf" fih élslnségleﬁﬁ’d preferably
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n e d r ge c
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. convebﬁa?%@tlﬁ ﬁ%ﬁ%%yﬂ%g%gﬁagﬁ%bel dﬁ%leotlﬁéeoq the invention.

Preferably, said vector is an expression vector and/or a gene transfer or targeting vector.

Expression vectors derived from viruses such as refroviruses, vaccinia virus, adeno-
-associated virus, herpes viruses, or bovine papilioma virus, may be used for delivery of the
polynucleotides or vector into targeted cell population. Methods which are well known to
those skilled in the art can be used to construct recombinant viral veciors; see, for
example, the techniques described in Sambrook et al., Molecular Cloning A Laboratory
Manual, Cold Spring Harbor Laboratory (1989) N.Y. and Ausubel et al., Current Protocols



7 in Ml ecular Biology, Geen Publishing Associates
and Wley interscience, N Y. (1989). Alternatively,
t he pol ynucl eoti des and vectors can be reconstituted
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r cin ﬁlﬂeSSI on of saijd pol ynucl eoti de

oonh 855, RGP S e BRI bSahas omrig

-1n|t|atbha%150fralﬁﬁch§i‘tﬁl @, W@bt'ion%fﬁ transdyal @l eéﬂé%ﬁﬁﬁrfermmanon of
/ or naturall){ associ at ed or.  heterol ogous pronoter

't"ansqf@ap'&n%n Foalizsten el dhet baRscEplenand/er ey wtran rgriher enhancing
expre@é‘i@ﬁ e§§| %ﬁld‘ rbolﬁ{délé%h&ié’t 'Rd&]@&{alc%élgat%@)"’pélbﬁ%n Cf;e fray include

L, rp or tac prormter I n
transwaﬁwfeﬁf cweﬂr asultianslajionale rashenceres rnd/om aswphesssagiated or

heterd| C

%&I&‘glﬁdﬁﬁ’cﬁég é&@éﬁs %is?b!% gEIQQ%§%er&§\}S§§Féﬂ gxpression in
| prokaomgshcmrc@ﬂmomnns&s?,g Ciie- Bhh dan rp osvac)-mnmatmen Br coli, and
_ I 0 el cells
cramfo 8l BPY Sl lef o SR SOBHSh SPaffe K5 chs are e
AOXTi oil GALi pronotert ingyesast op e CVC I5V40e gURBY prymetes rtBous sarcoma
o) B PSR AL AEAOBEEL RSy W D38y B e anima
cells. CBBH]L‘:H red@ment Whieh parey respoasibiedfor i iHIRAtAr F transcription such

lag enIdl ng, on t he expression st em used, | eader

regu %'}é)fu%ﬁ tscmbp[go onamsgc{rpﬂ%npﬂgn termination S|gnals, such as the
8V40-poly-A site or the tk-poly-A site, downsiream of the polynucleotide. Furthermore,
depending on the expression system used, leader sequences capable of directing the
polypepiide to a cellular compariment or secreting it into the medium may be added to the
coding sequence of the polynuclectide encoding the polypeptide comprised in the
pharmaceutical composition of the invention and are well known in the art. The leader
sequence(s) is (are) assembled In appropriate phase with translation, initiation and
termination sequences, and preferably, a leader sequence capable of directing secretion
of translated protein, or a portion thereof, into the periplasmic space or extraceliular



pol ypeptide to a cellular conpartnent or secreting it
into the nmedium may be added to the coding sequence
of the polynucl eotide encoding the pol ypeptide
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(poly)papide, iedhemfeym tﬂm supednatant dyyrom thetdetidodenpri si ng
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Specifiegily tee transforéd/ammdiected ihdsts &in belgrowntin a@mﬁa‘mdr@raﬁhd cultured

s AR G5, BBl ok 7o femogiobin

comp@ﬁerﬁtralm dtnaky) furlpee YrotSiAe ebh 'tﬁéﬂ b¥ isdi&@d from the growth medium,
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precmstéﬁmi* hafinibe C‘P@Eﬂ”ﬁt @@!umncﬁhr@rnetogr&nmh grkeleawipphasesis @ndrthe like;
| ¥
see, 68PEELSIPBleif qﬁurh‘ﬂcéﬂ‘ ior"E nﬁﬂ%e\fléﬁﬁ @I 2 accg gubstaptlally pure

EX TESSE sai d proteln
Polyp%mtﬁmaﬁ @t fpast eBowtD tsf 95%é1omqgenemc arel preferegthwnid lﬂa% o 99% or

more RYnERL Rl Thb bR ARy ?ﬁ%ﬂam%é%ﬁ%%ﬁ Bne | ke:

see, Scopes, "Protein Purification", Springer- VerI ag,
The (%rﬁall;‘) ]p%ﬁﬁéd c&lﬁBgﬁsﬂ'ﬁé ic% 'b¥ iRES in any desired propottion (weight). Pure
endotoxin and pure fetal hemoglobin could also be added in defined amounts to a given
amount of fetal liver extract (FSLE) to arrive at compositions in accordance with the
invention.

A starting dose for the i.m. injection of the pharmaceutical composition, as exemplified by
the FSLE, can be 680 my (defined as one unit) of which approximately 300 mg are protein,
apprqximate[y 320 mg are non-proteinaceous material and 60 mg represent sodium
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‘These %ﬁdsﬂfﬁrs ce Wﬁéjgém rﬁ’s‘?&%d% tﬁ\@ts[lbjggt at a suitable dose. Administration

of the suitable compositions may be effected by different ways, e.g., by intravenous,
subcutaneous, intramuscular, topical, intradermal, intranasal or oral administration. The
dosage regimen will be determined by the attending physician and clinical factors. As is
well known in the medical arts, dosages for any one patient depends upon many factors,
including the particular compound to be administered: the patient's general health, size,
body surface area, age, sex, time and route of administration, and other drugs being
administered concurrently. As outlined above, related to the route of administation a typical
dose for the human can, for example, correspond to 0.01 to 1000 pg of LPS equivalents.
However, doses below or above this exemplary range are envisioned, especially
considering the aforementioned factors also with regard to oral applicalion. The
pharmaceutical composition of the invention is formulated in accordance with national laws
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tolerated by the respective patients. As can be taken from the above description, the
composition of the present inven;ion may beneficially be employed in the treatment or
prevention of & wide variety of different diseases as well as an anti-aging drug. Wereas the
different medical applications were certainly surprising, it is even more astounding that the
composition of the invention displays this heterogeneous pattern of beneficial activities.
These findings are surprising in spite of the fact that the biological activity of adult
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Adul t
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_ eXPre@ﬂffne@ftaQM&blelqgi@ e@ertsasln aonteasd,ahe prapamibnataf ¢he present invention
are befii AHEH H¥anscOBRPY S8l expressing no toxic but only favourable effects.

The endotoxin present in fetal exiracts may derive from the bacté'rial flora of the maternal
organism, however, in a biologically cryptic form aithough the applicant does not wish fo
be bound by any theory in this regard. This is supported by the observation that keeping at
37°C for 0.5 to 2h, the bioactive fractions (in the Examples identified as CLP1b and 2p) are
30-40 fold more active in antitumoral activity. Concomitant with these changes, a parallel



bi oactivity [Wiite C.T., 1986] or alternatively, as an
henogl obi n- nedi at ed enhancenent of endotoxin activity
[Su, D..et al 1999]. In these studies LPS and

ILh were analyzed in various in vitrg
‘gﬁp o{u%gkgdq i n general, uclear cells or R%?%%%V%OISB
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The campgsitierphitherinvendion-cohtsins fat oredioshuse, quéfleralileatminitsal amount of
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0.01 -biGl0ng) chéndeftde br iha eppibioxivilly active pirtsh thgrddie
y-chai n. The bioenhancing effect of fetal henogl obin
or partial structures is not observed with
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applied intranusculary or orally expressing no tox
heterqgefowsh| y f avour abl e effects. The endot oxin present in
fetal extracts may derive fromthe bacterial flora of
the maternal organism however, in a biologically
In a prefpired embesimenhcigihet kempppition aoft titawesartt invemiaro said fetal

romo M AN BE BNl Pof ARy e o non

humafedaittiss@h, t he bi oactive fractions (in the Exanples
identified as CLP1 b and 2p) are_  30-40 fold nore
active in antiturnoral activity. Concomitant with

In combmﬁpw%faﬂ'@qsresmtpmmmbnl the\ee20 Bbid 63 Hbmoglobin or single chain(s)

thereof%}- com ng)a n?s]) gfs chams thereof is/are derived from non-human fetal tissue®
preferably means that said preparation is directly obtained from said tissue by means of
purification. Alternatively, said term means that said preparation is identical or essentially
identical to a preparation directly obtained from said tissue but produced by recombinant

or (semi)synthetic means.



increase (up to 75 fold) of the concentration of free
endotoxin, i.e. endotoxin detectable by the
Umul us- Anbebocyt e- Lysat e- Test (LAL-Test) i s observed.

b appears that additional LPS bioac{).Vvi
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are 15srEioTe o S TG LR B ﬁ%reﬂcﬁouwga.l%apcqﬁ%ncewﬁw bedpyaptign.

m ni mal anpunt of 0.001 - 10 ng of fetal henoglobin

or Sij n%I e chai ns or conbination of chains thereof and
The higre dgseyibed prepeyaljons e RIbebYen WealkhhiETewrRaesid @r=nqnjmmunogenic

if ad@dflidiv@dPRy hi %hdg@ﬁ?b%ﬁan@%esmg%éh 3§he°§o ML-E conserved primary

i nvention may conprise one or nore en toxin
siruciusg ehtfﬁsfetaiazfﬂt@maﬂse@ﬁmﬁ@lm@} angrthersmel amounts of LPS present in

o o YBRALHEL 18 gt S8R LI BRMi n oxlnaton
- for thm@l:mwfyo@baemd gagd ﬂmgamgteiemaismyrof extlwt@lobmm&bls .as recited

abové Mnd Qi ﬁu”ﬁ\%dé%ﬁ%%? xélﬁgl?%o{%gﬁﬂﬁft c’ugﬁ% &'irgﬁ to repeated

resent 1 nvention sali
applltcﬁﬂlanm(s) or conbi nati on(s). of chains thereof is/are
derived fromnon- hunan fetal tissue. |In connection
with the present invention, the term"said fetal
in a bmughmblpreferreeilamgicﬁhmml dif(’{ﬁé cdimﬁsﬁmh Sfrthe present lnventlon said

onbl L.on ns there i s/are derived
non- 1R AL 1SS R STk RipGHeEd abesp Refieen bt o weeks before
birth gicelpigthat i on is directly obtained fron1sa|d ti ssue by
means of purification. Alternatively, said term neans
that said preparation is identical or essentially

If fetd dedtiel stgh deshRepliogRdiafitdont Yol 8RbmEnRP sRiee e 15é?ﬁq1§ﬂré!:ted and
~ -the rtﬁllg\zqs{ggefrabc%%ng r(ggsljgﬁa%egym rtﬁg Oaﬁbﬂggé exg{np esé.e(rJnL 1 andeCILI%Qp) are
.comparatively tested for antitumoral macrophage-activation, it is apparent that during the
fetal state the biclogical activity, especially that of CLP2p, is increasing to a maximum at
birth. Afterwards, activity decreases significantly to much lower levels in the order of 0.1 to
1% of the concentration shortly before and at birth. This indicates that fetal principle(s})
change after birth, or that in fetal life considerably higher concentrations of active
compounds are being produced as compared to adult life and at aging. This observation
is consistent with the kinetics of hemoglobin biosynthesis. Thus, it is well known that the

- formation of fetal hemoglobin (HbF) consisting of «, y-dimers diminishes around birth in



WD 2004/ 073728 PCT/ EP2004/ 001553 13 In a particularly
preferred enbodi nent of the conposition of the present
invention said non-hunman fetal tissue is derived from
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simlar mcrobial intesti na
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in ancibep paiticularly girefetred i emizodiment. ofTihe smngmsitivasof the @resent invention
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non-hﬂﬁﬁwlrﬁ%n@% explanation for the clinically observed

good long-termtolerability of extracts obtainable as

recited above and denonstrated in the appended

exanpl es and subfractions even to repeated

' applications. In a particularly preferred enbodi ment
As d%rﬂomsi@t%nmélsﬁa téppandsd Exemplassend innwdet torchardaterize further the
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- extradtien avith M&ﬁfeosmlhneasiltmatnrfmgaMGn arfd ﬂaétfomaanm by Sephadex G100

rorXGLERTY! QTR RIS Sl tmo vk o

bloacmnphéswmbﬁ’lBrartdrn@dDZFl)P-&ﬁs onC@HFHIbataJndeQLPt-lﬁirtrﬁ@l or CLP2p.

ool BB Y R PRCARTCEF5 3hanlE Y i s BRBLERH an ot

total efsRWEC prdidins toh athicH 26&&%&9 sd fari fepnerishtifed &ea Em?h;ﬂufﬁ 3.2). ltis
th, Aft activity decreases

d
e“V'S%Qe&ﬁF?{ kedigs e Gl EirRiobBuasme ol eSS fir ek érejeiney Ingpartiur those

specnﬂe@ fuktepfoeidie rﬁﬂﬁmlfyaiheoﬂeﬁé?@iatl'éﬁé?ﬂ%}”o? tﬁBdccﬁﬁposmon of the
rth. This indicates that fetal glnm nge

'n"em&f‘t ethaiabpie Riptacehicannbe eiugher irefinagh by weamgy tmut@ﬁeteachmgs
contaRed FPiMe'apbeAdsd Bkardbles (See, in particular, Examples 2 and 3).

Inha fqrther preferred embodiment of the (pharmaceutical) composition of the invention,
~sald additional compound(s) is/are (a) fetal liver (glyco)peptide(s). In accordance with the
- present invention it has been found that additional components derived from fetal liver and
of proteinasceous nature, preferably glycoproteins (used here to describe the same
subject-matter as glycopeptides), may enhance the therapeutically active principle
provided by hemoglobin or single chain(s) or combination(s) of chains thereof and



conmpounds are being produced as conpared to adult life
and at aging. This observation is consistent with the
ki netics of henogl obin biosynthesis. Thus, it is well
known that the formation of fetal henogl obin
ST ﬂ?ﬁ of a, y-diners Sém ni shes around %Q%Pﬁo 01553
WO 2004/ 073728 .PCT/ EP2004/ 001553 14 favor of the
endo?dé!'ﬁ Beahd eﬂdotbﬁc@lly‘”@h@e I?Fagﬁr%m of Heﬁlﬁ&ﬂ{fé tﬂé@é@%@@ Etamples 8 and
(HbA). In fact, the synthésis human ( 3-chai ns
9. starts several weeks before bi rth I n sheep, however,
the synthesis of [3-chain starts a short period
. before. birth, so that in the fetus freom approxi mately
It is fudbergrpterreddn @ﬁ@ordamqehvvltw@ﬁpvmiorrﬁln@tlye gomeisatigepbekains is the
o, y%b}’%rf ¥etaFﬁ8J§B§I'opf?ll As @83%%%%%%%@0 OE'P abé\{l @t lﬁ%?:réurpnsmg!y
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in ang RySecigds pEspUnc BUIPPYS BrRErEh R BEbH sechrombined

with theegdosiablapitifty of ireBe indredieme di Yife Bompediftireéfthe invention could not
contained in the coniposml on of the Invention is/are

be d%lYﬁQl"Yf@&”? inyentivewtap fromihe)Brienastyl ar, the protocol for
obtalnlng said active principle descri bed for sheep in
pended Exanpl es can be -adapted by the skilled
Also aquega% in gegasdanesl Wilie the presget inventiost indhat thersinglenghain is the y-

i BB} fem monstrated in the appended Exanples and
oh nI”r?;]f or de? tégl gﬁaracteri ze further the bioactive

principles, the Iyophilized fetal |iver extract (FSLE)

e RS SHBISHELEriin SR PRELS Wi Ihé By 8B gorion o
' hemuglqmma myrwldyddm findi kﬂimd:temheallerﬁfect;st @heliefaye} inca fothles preferred
ool S BB ol o B BB BB plo R f s B oo o
‘hemdBitlue inemtonthinimgatacsion obherfibddbin, and CLP2p reveal ed the

presence of endotoxin and of a total of 576 proteins
of which 25 have so far been identified (see Exanple

in arﬁ;tﬁeerrefbltre&ﬂ SemnBetimeaned thbatompsdintes of ahal p@%@ﬁlgh%nﬂon said
urther proteins, in particular th

endotggf& ISt L@‘Efe?%!rHH?@P'VB%?QBW‘%;(L%E&FS’ Araterafiyc Prgtesl S+ or Rform
hpopcﬂ deRehiide &fa b:B%g%WQé’tlvb'f%nﬁHnt bF‘@erNa‘ﬂV@ Herosy, The

ove protocol can be further refined by reverting to
the teachings contained in the appended Exanpl es

In an(écﬁﬁﬂoﬂa'i‘ gPé:féltré& %hﬁfod:r@?ﬁﬁ etﬁc% phgﬁﬁgltiéﬁ of Ltl'ﬂ? ?rééérni H/ention, said

pre erred enbodi nent maceut 1 ca
endoieyifgs bretesnl LTS e anendercbagierium.

In an additional more preferred embodiment of the composition of the present 1nvent|on,
said enterobacterium is selected from the species or genera Escherichia cofi, Salmonelia,
Yersinia, Klebsiella, Citrobacter, Enterobacter and/or Shigella.

The term "biologically active fragment or derivative” of LPS refers to compounds that are
derived either by chemical or enzymatic fragmentation of LPS or by (bio)bhemical
modification of LPS whereby the pharmaceutically beneficial activities are (essentially)
maintained or improved. These components include fragments produced by partial
enzymatic/hydrolytic deglycosylation, desphosphory!ation and deacylation, or derivatives




sai d additional conmpound(s) is/are (a) fetal Iiver
(glyco) peptl de(s). In accordance with the present
invention it has been found that additional conponents

riv fromfetal liver and of proteinasc
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enhance t he er apeut [
mod[f&aégn a@@s OWEFE%&}'@B? gpepin rg@.rﬁg]aga% H."aﬁUﬁ( gr)p%ilcular in the liver.
conmbi nation(s) of chains thereof and WO 2004/ 073728
PCT/ EP2004/ 001553 15 endotoxin or and endotoxically
Bactesiat eRdotpxia giddiS, ¢ magiomalesuler am@hl@tufe, exbibitsimn highes agimals and

man, Q@en&h b the r er {Jﬁ’ép@fc%ots eﬁt ?ﬁﬁﬁgd&nﬁﬁlo‘ﬁzcﬁh activities of

I'nvéntion t
pharmacologictl nivteregst, fab‘eadiy hnndrg;esbaa smdl msO@Hbeadyg/kg body weight

el B, o1 1Pttt HBS AT Bl P b Seasec
-thereéﬁh@!hdh@'@ﬂbl@ﬁé@ aétve bRYgRN SPERIREEAEUipid PREIALRC Bftabetz, W.,

synergi stic %Wlth endotoxi n. Beneficial effect
1999]6(1{% g@@ctlwtrﬁ eerd g el Lipid Arcapiponent, dfe prinary structure of which is

; itign i nvention .coul
o AR gofiFetiRah iomre i 1984k 1B RPERRERGTHA (or LPS)
bioactivily .is Idepbsdertropf &y mefbcular 2eaRNABIGE déghde bh@gg?égam and three-
ipvepntion,is that the single chain is the é chai n of

dimensinal oraRizstien lArandeniigg. Rur9Rel teerepfactarngeing daternined by the
t t f

cogreB t SRNGH et hobhifor) BHErR TR, IRy TE pREFERbE of hexaaoy!

bisphesihedd s Liditlerfef wiheredsn thef upantegcybr bisphesaiiond niswdithe nthexaacyl

monoﬁﬁ%%ﬂﬂggﬁﬁiﬁl?cg')&l‘u?ﬁn% ah{%f:gn/rb‘é(ﬁ@ét%&nw w& fold less aptive [Rietschel,
E.Th.i1984]. d@nﬂ&lonlmgﬂﬂnmhqsphom (Hexaragyplipid AI(MP&Mﬁiaerbeen anayzed
in varfb:%l\glg tlfeﬁs ggpggéénrglgﬁvg 1o ﬁQﬁre%g s chagﬁy Kok NO-HERFR reduced
toxicity iap epoipasact oHapid deor ILFSS]Uldoil, JOT edtel.allgog].bact eri al S-

or R-form |ipopolysaccharide or a biologically active

fragnent or derivative thereof. In an additional
Medicat applicatich eﬁbleﬁnmt'fhlfdlng)fre‘aiﬁmm mmortslemﬁl srevéitRnsiesietions was

o i 05 S 050 S Bl e s e
'accon%?ﬁﬂgﬁﬁﬁérnﬁco{o%ﬁaﬁ@%‘éh\ié QBsed {Zl'i‘ﬁwdorrﬂs O?Qf‘!r Thus :mpresswe

I nvent i on, sal ent erobacteriumis sel ect e
results; pbbP 8gnediiatpdregeeseion s tumnrsahavs beersmpmﬁaél[zaang, M 1999] but

side reactions such as fever and hypotension have prohibited widespread acceptance of
endotoxin in medical practice. In order to control acute toxicity it was propagated to apply
LPS intracutaneously instead of the generally used intravenous injections. Thus,
Nishizawa et al. [1992] isolated LPS from Pantoea agglomerans, a microorganism growing
on wheat, which they recommend to apply by intracutaneous injectioné and which is
believed 1o restore homeostasis (l.e. health) in patients suffering from various diseases
[Goto, S., 1996]. From the toxicologic point of view, the authors suggest a much better
tolerability under these conditions [Inagawa, H., 1997]. Liitle is known about those
mechanisms and molecules which control LPS-bioactivity in higher organisms including
man, in particular, and the pharmacokinetics of LPS in vivo. Studies on the fate of LPS,
either injected or set free from Gram-negative bacteria under physiological or



Yersinia, Kl ebsiella, G trobacter, Enterobacter and/or
Shigella. The term"biologically active fragnent or
derivative" of LPS refers to conmpounds that are
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reporigd dPaelsia, Kerl98@l. T hisphosphetrsp. adiivity wasddentifiedyin cell lysates and

intact lg?ff@mﬁtl [g%tc:)riesal b‘\#&:’r\ﬂﬂnl‘@g&? Wﬂgféeﬁ'ha{stl&%h?éd Hﬁgﬁ’os%HééCH%@dltlon the

r nmany bac
heutrgphilitieirivge racybxyamgwprolaﬂee[hémﬁomlsﬁ or1986] Clepives Ae¢andary ester-

sound 53 soRE RIS L i SR BSRNE%  REBH s et

such GHSITHEB.I olnal mugaﬁmmﬂbtrﬂnt [fastersd eviinir dornK.in  #1@96irculatory system
complgles SytnalT S By BRGB rRaterh fiin Hriiesss, 15 Haladb i dhg ver and
- uptaké ﬁy%paﬁa&%t@d lny;%rbgmaGmMmmbISWIEminmé?tﬁl rﬂ%;ﬂev?nch LPS. Thus, Y.
n oryl or the hexa
KetayHIa L Hae Fossabed an LS (rdour g subsanes fahatnn placenta”.
The al:ﬁrol@@efétﬂ th E@Shﬂﬁhﬁ:iﬁﬁn [sBh&tiaeNed the ;ﬁeﬁhantll%ﬂier a'nﬁ feius and

particul ar, nmonophosphoryl (hexaacyl) Lipid A

‘show wihat Huerizaiayadre mateyal acsyuiaies Biiheplacenia, @%\M’h'?’b it can be

 extractPinesTSaibdMifib S B@kﬁdﬂm‘ @ﬁ%&loﬂ%ré&gufé?i feht LF’SdJﬂl@tﬁﬁ{y of the extract
toxicity as conpared Li rich

 was qhoubjonelhoggandeel it e ROPlbhPS: TLlwsaum@rsJ@nn@unced further
chara&téﬁff‘étmﬁrﬁf RE abHEPH cgi‘@'hrpﬁjﬁ}@'? dMd Whtdhnhs 6@&'}?& appear so

ate Sl nce an a C ntuf
far. Tlnmhplgrcé@tlwem ﬁhmmt $helvesrepresents ah@ mmmygargto which the body

targetprﬁﬁéw pegcal Iy effective doses [Zhang, M, .1999].

ressive results of LPS-nedi ated regression
of tunors have been reported [Zhang, M, 1999], but

- In a further preferred embodiment the endotoxically active portion of endotoxin is the LPS
derived polysaccharide-free Lipid A component.

In the ért, synthetic efforts were undertaken by preparing structural analogues of the Lipid
A region of LPS [Jeanin, J.F., 1991; Kusawa, T., 1991] with the aim to favorably dissociate
endotoxicity and antitumoral activity. Numerous attempts have been made to chemically
-alter isolated LPS in such a way that ifs unwanted side effects are eliminated, whereas its
therapeutically useful properties, such as tumor necrotic activity are retained [Zhang, M.,



si de reactions such as fever and hypotensi on have

prohi bited w despread acceptance of endotoxin in

nmedi cal practice. In order to control acute toxicity

it was propagated to apply LPS intracutaneousl
?Vr?szl”%%(’d%&? the generally uagd i nt ravenous |nf(§é¥P23°ﬁ@°1553

Thus, Nishizawa et al. i sol ated LPS from
1999pand qederig dlonbB4HB5099, rﬁazwsgammnvg@awa@zu ofhese irreversible

cherriﬁér’]bef Z({i:ri Iel‘(lﬁ)n‘?eglrc]% ITIEWEQPEQ cgegj?lp%pl%fg?g@i Yt SR ation of
Lipid hPehtmm:t aoyl esiduee asivelll dshjerivatigzibh 6.8 Sy phihakio adid [EioM.J., 1 981]

various diseases [Goto, S., 1996]. Fromthe
toxi col ogi c point of view, the authors suggest a nuch

The dﬂﬁnﬁlcal stiueh s abLipid X, hedfsadie sentep bl LPSOﬁérbbhfm RY&ophilic and
1997 Little is known about those nechanisns _and

a hpﬁehl&%mee nypiigh @emchalh Temuired! oigkt ihei BYPIERSIAN gfe LPS bioactivity.
Accoﬂflgjly" BipRI AN H%r@%rre@agxarhﬁle Rﬁré'ﬁ&bﬁbaliﬁﬁgt|@ﬁ?%ment of LPS.

har macoki netics of LPS in vivo. Studfes
Natun@I coppounds e rknownewhish assogiate vitbesithesregion of L(pld A, thereby

oS RLERS A BRI MBS N R By, 5. o0

Porrg; dhdi $99ndolenuiee dinding todetnthedtyidraptgarand lhwinbphobrc region of Llpld

A o34 T Blod nSR1f Tl Bl SRR s rti

(BPl)c endotozitinentralivieg pmﬁe:nf(Emﬁmaﬂherantibaﬁlblpuym BoR¥kindeD., 1967]

B T N S ——

bindirgn pietteih (EBD), adokt ﬁemtrgloth(Hg)Jéndi galtBlet CD P4 8hhdrite dibtoXin activity

o a0, i sS85 AT S2hAS ot S iy vin o

lipoplansiredisidsiadpign, | andr iBich "uhrt?lbﬁn@gj]té %idéctnﬁ@?%n%ﬁé@%rfactants such
whi ch fi nal secrete t em together with Bert ok,

as soglurqgtggec afgoarylgertain pyle ag_lgg@ert@hj_yﬁﬁﬁo,c\fan ossuyt, H., 19881
The & cﬁ?i&f' 995 Qb SRAeheX ViR Jzﬁﬁ; Er thgd}cﬁ)ﬁ%bﬁrmﬁ%ﬁulngfgp beyond
parti al

structures
StOlChmﬂtmh apportiong  ise itnewn hsincel exomee dinen Al ddaritz,( O., 1958], In such

condBERRSSRBH it Bhelo i 8 BESEROSlgo chmicalo suen o

trnchlcﬁr@&@tstacaj oK Lipidsa9y7Lipid phrecipigiing roagerde aacor exdniplepcholesterol by

T e

compleymgs um{aa:uldsﬂ nm‘}dcdwem artidifar sigast bﬂﬂlhthée diid V-‘Etﬂeglons which are

e B g SUB g €0y o Py Ehga ) o
| recepflc&ré @P@Iforﬂ(}dfmay I'ﬂh& slu%pz%s‘éﬁ'df tﬁéeh%rﬂétlbﬁdof%nﬁﬁéxé@of LPS with its

t factors

host f@s?r?itpr%"‘*h'ﬁgs gver 'Blﬁ'ﬁ%\%?@ﬂ @ﬁgﬁ%ﬁwtlw%?sﬁew {(HP@_P@-M “Hooe). All -
of thg?ge tﬂl?lg'{?/lieurlé: gﬁ%és*ﬁééﬁdr@n oMl e FffnatiBs oy E@mbfei@é P LPEOwith other
compounds exclusively aimed at the detoxmcat:on of LPS [Opal, S.M., 1998]. Although
one approach aimed at the use of LPS as a stimulant of phagocytosis (EP-A 0 405 315)
the potentially beneficial properties of preparations resulting from the interaction between
LPS and other compounds such as hemoglobin have not been systematically explored so

far [see Brade, H., 1999].



upt ake by hepatocytes. In pregnant mammal s, al so the
pl acenta may enrich LPS. Thus, Y. Katayama et al.
(1975) descri bed an "LPS (endotoxin)-like substance in
ent a" The authors relate to the $h
?@n@?“l’ﬁvzgy of the pr egnant,, ot her and fet usp%ﬂm%'zto%f‘ng 3
that Shwartzman-active matéfial accumulates in the
It is foliheepicterrdd Drnavdtrddndet witlaihd dnveekion deiteshid endaiekin is natural or

ant|t| es by, kno act| on procedures for LPS.
Symh%ﬁ‘fpem?yaw I?‘F'é‘a@gf]llé% -was about one thousands of

that of pure E.co(i LPS. The authors announced further
char act erl zati on of, cti ve r.i NCi futu

In an, gdjfienal Ryghesrem Bf of dhey Y t!%ﬁ@@r eg%o owgponqmged in said
compBYHibn @Jnaﬁtﬁﬂa%:e@tﬁém%ntdl%{nd?dwlekaa@! LIpRPASHRSIERRoS fifate (MPLA).

mai n organ to which the targets circul ati ng LPS.
In a further preferred enbodlnent t he endotoxically

The dea'ni’ epﬁg ltfl .ggg tt?érseeﬁﬁ&gt%hé‘ rblgitds® l'hBStacfjﬁ{i‘{ﬁgr acute foxicity is

pol ys conponent
significpntih lwes (@icub 108 fold) esmwmatr@d( éntheytopiciey af hexpacyi bisphosphoryl

f the Lipid A f LPS
Lipd N {1585 oBBVLBR. Vicoma, T, 1991] w ih the @i m to

favorably d| ssociate endotoxicity and antitunoral

1o G Bt I o 0 R 245 B B pyanion et n e

compUQiﬁammllwagﬁlerea‘t‘bﬁ@f theag@mpdriomiatabout WG tasin the range of 1:1 to

| 1000 2%: fgfq? i—»t 2 alql;?’q §rs gll:ngler @{agr?she &{?ir?e%,r%s 3 Cr[wrf’ti%n? chains thereof to

endotdQPA 6P 17 2RdHGTiIcER? Geivd Pbltivh ihkBedid Thhandnbatipndris Nhcompass
US4185090, GB2147806 and W00026384]. These

differentrglaioR§-pl e chemical or enzymatic nodifications
| ncl uded dephosphoryl ation and saponification of
i pid A-bound acyl residues as well as derivatisation

.In a .fu@herbpre@@fqua|engpoglgn@rlt[ the | gompesition gbdhg presend invention further
compﬁ%%gn%ﬁ}er %gly%gégﬁdf h’ﬂhpisdthﬁbre&&é?n bdr%gﬁé YcF‘yIé“tﬁéHc%mi?\f&bmdmg

arbo lic and |c reg
-protemhi(l?ﬂP)arr@pbdylwmlﬁbmwreds{mmara%e é(ﬁ?@!ﬁ@eoﬁ),omagmhage migration

lnhlblﬁéﬁ%%fdr\(l\ﬂipj orgﬁ&fﬁﬁirnd(%?wam}? 'eg hb r&e[?fsglgfé{_drﬁ@ﬁ‘able 4.

ogicall'y active'ira
hbtural conpounds are known whi ch associate with

Ublquftyt M. i r}‘?(%g&n;gl bl pé&tﬁs&% Sies _BHYS Mﬁ@ ity Wteguiate TLR-4

recepltmreattbrebytgenbfﬁmgca fa&?oﬂrablel@@@!arlenl?wommentl\for LIPSoAtivation [Roger

t al %éﬁcul es binding to both the hydrophilic and

eta ophobic region of Lipid A and suppressing its
biological effects include

|
1t Is oSS B o SRRLATIR Gy Bt 5 EE DA 2 FoRAdkifversfasd supplement)
This Iﬁ’cﬂby lélébl tFudBtol BiHdfi(Pebferkbd) SHiddiments discussed in accordance with this
invention. '

The term “food additive” in connection with the present invention has the broadest
meaning as employed in the art. Typically, a food additive is or comprises substances
added to food to preserve it, or to improve its flavour and appearance. Said food additives
comprise, but are not limited to acids, acidity regulators, anticaking agents, antifoaming
agents, antioxidants, bulking agents, colours, colour retention agents, emulsifiers, flavours,



| and the cationic peptide 18 (CAP 18) [Opal, S. M,
1998], whereas |ipopol ysaccharide binding protein
(LBP), adult henogl obin (Hb) and sol ubl e CD14 enhance

dot t t Roth, R J., 1999, Kitche
%B.2?°48')é%n éccln\rcpoﬁndg gsso ati ng pri rrar: I ; gﬁt?l?ﬁ(iﬂﬁ/gmsss
i hi | f L d t
LTV TN N —
s’:abllii@ﬁhi‘caddﬁdﬂ baketennmb. CAlt fice bebrRpasdnts r[na,eralah bé. added to the

compgglgglg p&&@ o0 %a‘f |s&qué|3§8};wlaﬁ Tlgﬁ(\;@iﬁg "éEﬁ?’b oyvgyer that the

food B@ff Nl cofidiots G &T@irhpﬁse@r PlRoAkdvengcitéd bﬁ@Mﬁ)ﬂﬁl dicen spdetoxically

ime [LOderitz, JOQMBn such co
active. BRYIAB theyagle .anaéete} Beﬁnag gusly aﬁrhsmﬁ % ﬁ@PE(ﬂngor (a) single
cham@ etﬂbﬁs%'f %rf% '?:oﬁfibme{ttbhgg'&r&%% tHoré@st! dnd prtlbhﬁllyd@@yaddltionai

prec tatin ents as, for exanple
comp@nmi é)st%lcbl apyfetadi lg4er otglyeojnepides. t Fhesp ingredignisneeripsenting or

contaﬁoqdetéﬁﬁglfoodbﬁﬁﬁfl\% Bigthteoi fﬁ)ﬁ% £or g@@‘?ﬁ thé %Upllaﬁadtﬁgoemg of

ar s ose
the faodgjwtmnaﬂhForremnmle rtbqw areeebqfe@ted tos:ountemaimqeowhamomena/oauses

. . | AN
obsery ST EoreByich i s St b Gybnp S PeEfen 3
_ interaction of conplexes of LPS with its host
i [RERG) Bl ] BabSalsify B oA TRRESH LT presen
inventiexy %&Idn@m@@difcﬁ’ @rélfaelnf rﬁiélli’@tdrp Eican’hpréemmbma coﬁfel:ﬁ%ﬁn include but
are ngtém;gdﬁp@g@lgt@r{gggtga p%uﬁ%%ggg)l \gfpﬁelat_l@g@isu‘%, Fﬂ(ﬁ%q{atm capsules,

lozen@@@ 1PeUNE8A66URDITEE rithsibme SuBpera orlspﬁyﬁfi)saeﬁérﬁub@WHen@fgranules
tosis (EP-A O 405 315) the potentla

for regen I Cisnebibler POUCIR/GERTE s HDPURGIEH | ChpWingfgblets and

_ eﬁenfe@%ﬂt‘l’étﬂ?@“' on between LPS and other conpounds such
enogl obi n have not been systematically explored so

far [see Brade, H., 1999]. WO 2004/073728

Ol ETHERRAIHDATE bt Bt b Sndod WIBEBHE] B @RidBrale applcation

ccordance W e inven toxin
comfwrafamtim;)mrentsynt hetic penta- and/or hexaacyl Li pi d A

In an additional further enbodi nent of the invention

sai d endotoxin conprised in said conposition is
Surprisirigly, atheophs:ymatveutm;al peovhposittond bbrthé éreatiph - wapi fdurd to be also

violodf PRI Bl ech prak 87 oBis AT P Re o i Bre R stuctes have
regulirXsteoviry thias LPSI @dprés;searhﬁdactivlwmrhlgmmmmél@Oncflwdhdg hamans only if
appliezqo 553'['&1%'%3? ré@i%@é%@hg%tgﬁhﬁalagexaacg m?rapgrrft%sn &?r%bcutaneous or
intramuscular route. Thus, Ch. Galanos (Max-Planck-institute for Immunobiology Freiburg,
Germany; personal communication) has shown that oral doses as higﬁ as 5 mg per animal
did not kill D-galactosamine ~ sensitized mice which are susceptible to 1 to 5 ng/mouse if
" LPS is applied intravenously. Thus, the here observed bioactivity of the
endotoxin/hemoglobin composition has not been described before. [t could further be
demonsirated in accordance with the present invention that LPS after interaction with fetal
hemoglobin is significantly more active than equal amounts of free LPS. The bioactive
-components derived from fetal tissue which have been described in the literature so far
have been claimed to be heatlabile and sensitive to proteolysis, whereas the here



It is further preferred in one enbodi nent in
-accordance with the invention that in the conposition
the weight relation of the conmponents is about 1000 1

[N h range of 1:1 to 1000:1 of fetal ngg
‘892%04’?9& chains thereof op, conbinations of Pc,CIT odlsss
describ&® rL@‘ﬁ ok ar&ﬁlﬂ%t Q%'dbn%stt o GOy %sﬁﬁbbﬂé %ﬁ&l' réSistant towards
portion thereof her "enbodi ment's enconpas

proteciyticfenzymesy 'Elneape@@g slqllﬁdan the areyouls egadily @@;tend the data obtained
@[tﬁ D& thambdXfs ' 1

with n.?u %Jér C%W”prl s@gﬂg iver (sg%yco eB%??g ahﬁﬁﬁt? sgﬁ
t hi oredoxin, phosphati dyl et hanol am ne-binding protein

In an %Dﬁ%ﬁjg& Blﬁ@%@%%é@%@ﬁe:n& af’c} %c{{ﬁ%(fstlﬁoimo %s%ﬁw%r?é $01 and 10

mg ofu’etal{ metrndgl(ﬁbub)ormmgﬂmphahhethembf bhe:opmnte&:ons dfichaind ihereof and

t d.thi t .
potwegh 0 iiiskotees A gl ot s datededRase: pfign oot
t hereby generating a favourable cellular environnent
f LPS acti t t 2001 [ I .
Tho iRrbinsRiPh S Aot bro i kaioubap s siodbidal acie
port;o@ﬂfé'rééfV%télfr@ﬁﬂ)g%ﬂw b?[@ Ringle cﬂ_é"fh(%) hﬁiré’@f cl é&nblha'ﬁ)rf(w of chains

n&’ preferred nbodi ménts di scussed i n accordance
thereaj\,,apﬁ qpipBally (W'érﬂdidﬁfﬁnmwr?@nﬁ for @Eﬁjpﬁmﬂﬂo@e@f g gomposition for
¥§ntion has the broadest
stlmu[neggm %gﬁrg%eéhn%lggéﬁﬁ in the sgbfé ‘Typically, a food
- additive is or conprises substances added to food to
e k j 0 ' I
Also, B RREKR dvenfion [BaldBDICHR, LS of URMBTIEP FPRRANEREY active
portiorathietsof, fetaldismoglaiubata) stgleachain@k thegeafgencembination(s) of chains

woroct 34 HBNRR 9 oBonf e RUERTEP ol PPt Bompositon for

treatinlcavicerr s, WD 2004/ 073728 PCT/ EP20041001553 20 fl avour
enhancers, flour treatnment agents, humectants,
preservatives, propellants, stabilizers and/or

Cance?d@lhﬂﬁ% that Bhh btah%@ed?@fm@mﬂé@ b?&mnﬁhlsmatm cﬁd@tecbmposmon of

the iniegip I Bt oAb ket i o Gaasst such o gardipgspe of the

prostaftd Brddst 8as@tSsdilafndils il cAAIIMS BFthblienak ane ati@sddafsinoma of the
endot oxi n or an.endot oxj cal | active portion thereof

pancreged InfegtignsHanbaihegens inslyes infeciipnedy visisese Ragrtdi andeukaryotic |
orgamér’i‘r}s %lnﬂe} f ﬁﬁ@b%ﬁ)oﬁ B?rrﬁlﬂfl—cﬁﬂ étﬁ)ct&@”@ué?ﬁtaboiﬂéﬁ &iis, fungi,

hal ns thereof; and optionally (an) additional

'helmll‘&l@ﬁm@und(s) such as fetal |iver (gI yco) pepti des. These

i ngredi ents representing or

The present invention also relates to the use of endotoxin or an endotoxically active
portion thereof, fetal hemoglobin or (a) single chain(s) thereof or combination(s) of chains
thereof and optionally (an) additional compound(s) for the preparaiion of a composition for
preventing or treating infections.

Iin addition, the present invention relates to the use of endotoxin or an endotoxically active
portion thereof, fetal hemoglobin or (a) single chain(s) thereof or comb’ination(s) of chains
thereof and optionally (an} additional compound for the preparation of a composition for



contained in the food additive of the invention may
contribute to the overall well-being of the food
custoner. For exanple, they are expected to

ance phenonena/ causes observed i
&géﬁ(g@?ggén wi th aging as explained el sewherreI)ClTrf‘\EPtz{H’f”so91553
specification. In a further preferred enbodi nent, the
phar maceuti cal conposition of the present invention
is confectioned for oral adm nistration. Exanpl es -of

prevmﬂn@ (ﬂ treaﬁrgcaﬂelgicl conditibRs b Said %ﬂ&glmoborhdiﬁﬂﬁsemctwe in preferred
ated), soft atin capsul es,

t abl
emborqigp 5@" e'%gépéyﬁew%ggﬁgg@gnqq%@m%s sol uti ons,
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powder s/ nules for reconstitution, di spersi bl e- .
In anﬁ@lﬁﬂ Breld gﬁdgwpe imepb dhe greseny inventiamislitegy i e usesofanglotoxin or

an erﬁfoftcﬁé' déﬁ? Rfe b@l‘@i’cﬁttﬁeregE ﬁ’{etgf‘ﬂtQWBbﬁabfr@ér‘ dgip’ sﬁ]@e 8h&H{® 8hereof or

of a vantages In ticu consi

(an) eqypbingtign(ginof @b@ﬂ&rthem@f an eopiianalh(an) Sudditianel wgmpound for the
prep gﬁﬁ)no B nE&?'EFé'&% g@g f@%ﬂ: r}g ?53ﬁeﬁt 5@ cwxﬁg}dhgﬂp‘ﬁgl%\/ gl;]odugtlon

ound to nmce’l
whichooedury in @ dga-ealaiefl Bamgrgin a bethpg prafersed euﬂ)osltm&meﬁ*le present

or 3 g8, £ SRS o B PR s

- admimiste oy ahdmtoxjhe:s apuaritiotoxidallp active’ poEon tuﬁareof fetal hemoglobm or (a)

tOﬂ ﬁUS or intra

singler ARG e aptod SHINERMBRRRNS) ot Blise Higpot and " Splloaly (an)

addmbmnumtpo@h@gy tdfhembﬂérg Agll%flmybroé)ﬁsfb @BAde in accordance with the
nj cation s.shown at oral doses as high a

5
‘”VG“W%F‘ tegip g S%ﬂu rFRyerstyie gepergion ot §¥BieEnRalanGes over time.
sensitized mce which are susceptible to 1 to 5
ng/nmouse if LPS is applied intravenously. Thus, the
In a wsher B@i%rr%&nm@mm\nfttbe et sictheciraess inyeiencipio isoa-related

mmu}ﬁ% :Tit?rﬁzt?lértgﬁg 2BREANA CBRbKIRE dpr%@ﬁ&fcﬁ th ﬁc Rl preferred

| ns rated 1 naccordance wt
emboginesid nef Ihﬂ/@ﬁmp@ﬁﬂlma@f thes prgsest m\rﬂr@oacsal@raga -tefated abnormal

cytok&gtﬁbd%cﬂgﬂﬁ 24{1@;&5{@%@3 tl%@o[,'.llﬁﬂn ll_féai‘?ée agtl ﬁgo&{galt% production
and/odardeumdséd ﬂﬂzbecﬁcajctidm.ssue whi ch have been described in

the literature so far have been clained to be
heatl abil e and sensitive to proteolysis, whereas the

A furthar@rM@lr@mﬁ iKY SR8 pRésBhERYORHNAS I By a@ﬂnnﬁi%ﬁhg gRfcomposition
q&)@ arations,. in contéﬁ {gp are rather heatstabile
of fh%ﬁ'av Qs paRTelpisda aRuUNg [iBPalsNges @re yeyeRad. mep@eg%rfmmune

imbal&rdes! rﬁé&; bé ré%"kﬂdéﬂ hs%é'&lttbﬁqgétbﬁrﬂhb%q Bﬁerﬂﬁﬁ on, the present

obt ai ned m ce to other mammals 1ncluding
inventiafb progidgssindgpgrtaatsten in tegptiem)pt of mankind to |anuence agmg and the

assoclated increased susceptibility to diseases such as cancer, allergy and infections.
Optionaliy, the composition of the invention may be administered together with further
pharmaceutically aciive compounds developed o halt or retard the physiological or
pathophysiological consequences of aging including increased susceptibility to cancer,
infection and allergy. Further age-related diseases include, but are not limited to Alzheimer

- disease, Parkinson disease, osteoporosis and acratia.

The present invention also relates to the use of endotoxin or an endotoxically active
portion thereof, fetal hemoglobin or (a) single chain(s) thereof or (an) combination(s) of
chains thereof and optionally (an) additional compound for the preparation of a



In an additional preferred enbodi nent, said
conposition conprises between 0.001 and 10 ng of
fetal henogl obin or single chains thereof or
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i nnate and adaptive i mmune system Al so, the present
invention relates to the use of endotoxin or an
in a raosiqirefetredemboaihéntef tiwade enthe pegseat invbetiar said cancer is prostate
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single-cell or of nmulti-cell structure such as yeast
cells, fungi, helmnths etc. The present invention
in a preforededraliceiment ofibeuse dfthe paatenk Invedtiorasaid preparation is for oral

| -appn??gd‘)t oxical ly active portion thereof, fetal

, lf?ﬂ'gl obin or (a) single chain(s) thereof or
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in angiieh GEs IOk TIPS AL IS oS TP R A R USHr e desent fovention

- said pRBhIhON is pideRl BS&N andine BHUIRAhEIA0.6% tH P FYDIUFS (Hnd Lipid A
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said further (poly)peptide is blochemlcally or chemically or recombmanﬂy produced.

Biochemical, chemical and recombinant means and methods of production have been
referred to herein above.

Patients treated in accordance with this invention as described herein below all gave their
informed consent,

The figures show:
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" Fig. 4:?2?#.&%}3%9&88“ ofNEspRt '@‘%W%@%Q@ WitbrERSHUNG after

prepar ati on of
PCTdiaR&d€4/ 001553 23

Fig. 5:  Bioactivity (tumor cell growth inhibition) of CLP2p before and after
dialysis with a cut off of 35 kDa. : .
Murine BMDM were stimulated with CLP2p prepared from dialyzed and
~ non-dialyzed material and tested for TCGl-activity on Abelson 8-1 tumor cells ,



conposition for alleviating the adverse side effects
of irradiation. D seases related with the adverse
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the present invention said henogl obin and/or said
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Fig. 8:0" § t .
Fig. 8: 01 SEHHIY o the MaBfitifite aChHH pIRLINE KELER 1f ¥lp2p to
r efroild s@diumperisidatatreatmentat i ent s treat ed i n

accordance with this invention as. described herein
bel ow all gave their informed consent. The figures

Fig. 9: shoNdsdf@ttEsﬁO%f)?&K% Wmﬁﬁﬁﬁm/rﬁﬂmag% Ebﬁ!vatér by Affi
IBa " resentation of the structure of
Sal"f§Re "BE‘(“&H ca wild type _
CLP2p was preincubated in the absence (gray bars) or presence (black bars) of
Affi-Prep®Polymyxin at 4°C for 14 h. After removal of the affinity resin the
samples were analyzed in the TCGI assay at the concentrations indicated.

Fig. 10: Induction of nifric oxide release in BMDM from LPS respdnder
(C57B1/10 Sc8n) and LPS non-responder (C57B1/10 ScCr) mice by LPS or
CLP pools. h
BMDM from LPS responder (C57B1/10 ScSn, gray bars) or LPS non-responder
(C57BI/10 ScCr, black bars) mice were stimulated with LPS or one of the CLP-
pools at the concentrations indicated. Nitric oxide released by tﬁe cells was
“determined after 48 h as nitrate in the culture supernatants.



and rough nmutant |i popol ysaccharides (LPS) According
to chem cal, biosynthetic, biological and genetic
criteria, LPS can be divided into three regions:
ific chain, core oligosaccharide, and _Ljpi
%ﬁe’eﬁ?gﬂ@:l fic chain repreggnts a pol ymer ofpldﬂgﬁfg‘g@lﬁﬂass
ol i gosaccharide units characteristic of each
. bacterial strain. The terns Ra-Re refer to structures

of LPS fromrough (R nutants which, due to genetic
Fig. 18ef SNSPAGmanalysisofLLRhumed Cig2por e ol i gosacchari de
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% - manno- hept ose; G G D- gl ucose; Gal
Fig. 1 g&T%FB%‘ESFSGfEﬁAE N-acetyl -D gl ucosam ne; P,
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rmnophos horyl Lipid A (MPLAheXa) iso
of fgselugon éfwﬁ'm@s'ﬁnalaqlﬁcﬁpﬁh@rawrﬁ (t@ﬁa)and@thteérséamng ag described

| ndirAAb abddMBY mbdhiftauioh) ] and c' - d' secondary
fatty acids (12:0 and 14:0). Shown is the fully

protonated form of the nonophosphoryl hexa-acyl 'ipid

Fig 134 stE:éﬁﬁl is Efghpﬂ’? n,fgfayg ‘;@&? of nouse

spl een cel erent batches 0 SLE for the
i ndiBe |R5‘Pﬁet151f corapesiighagie ChRdb aiewed diepr fetel Bhegpoliven extract was

I(}n?%lgé( %eﬁgwgi t géolu'fgﬁ%??lgﬁéﬁ Ffe!e!:ctcl‘ljﬁ?._d%srssgﬁweénd silver
Bi odlgiing qs;,de(spubﬁsgnél@ matgrighane mﬁthpdis seaion: a@le@a@prﬁtems inthe -
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Muri ne BVMDM were st prepare
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T [ :
2007 55" B, et SR ohtd RmBlohepyDE nemprarcs and -
of teﬁelnahﬁdﬂm&aquam@goph@@nmsﬁev&ntbanthwerstamad spots was
CLPérﬁployed for the identifi cation of proteins in CLP1b. The overall 2DE pattem of

proteins in CLP1b and the systematic numbering for the identified single spots is

given. In panel B the corresponding assignment of the identified proteins as
described in more detail in Table 2 is additionally displayed.

 Fig.14:  2-DE-analysis of CLP2p from fetal sheep liver extract

' : Th_e protein composition of CLP2p was analyzed in an analogous manner as
CLP1b (Fig. 13) by high resolution two-dimensional electrophoresis (2-DE) and
silver staining. Individual spots in the silver stained 2-DE gels of CLP2p were
assigned according to identified proteins in CLP1b by applicaﬁon of the software
package Delta2D (DECODON GmbH; Greifswald).

Fig.15: 2-DE-analysis of CLP1b from adult sheep liver extract
The protein composition of a CLP1b preparation from adult sheep liver was
analyzed analogous fo the fetal CLP1b and CLP2p preparations (Figs. 13 and 14)



and CLP2p at different pH values. Lyophilized
preparations (0.25 ng) of CLPlb and CLP2p were
solubilized in pyrogen-free water at pH 5.8 (upper
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o P i Sfedh el Euibe TedREN s et 72 sinplg common to

( bl theletabars) adfii sahfpies dre epdvn) Bokelowxi n at 4C for 14 h.

After renoval of- the affinity resin the sanples were

anal yzed in the TCG@ assay at the concentrations

Fig. 17 ndsaabﬁ«fb adddptidPof 4 mﬂgla pmtemfoém%nbgotscmm LeSease
o PO O G T feT o e 167 oy MRRETS gL Abinding
EO Op®ieir3Val gﬂé@fﬁhcbr?ésé@swd &h 147‘%?1/3’ IB%I/ dsc%tlﬁg o poWﬁMchlonde 96-
ars n e 0] C
oy 1 Hicrpltee Mt FRBrSeS LPS e drongle spepiz s Minnesota

polohsaﬂg (Bsbe ethoas) nas i peBrmdtl (st atbihdds).r Figaoxhalgsis of wash
rel ease

the cel,l S et erm ned. aft 8 h. . a
i t SOk ee O ER R e matanp & 505 FAGE Tevsaldthe S-type
LPS-dependent enrichment of a single protein band displaying an apparent
molecular weight of about 12 (+ 1) kDa.

'-Fig. 18:  Selective adsorption of a 12 kDa protein of CLP1b to Re-LPS
In the adsorption assay performed with Re-LPS-from E. cofi strain F515 as the
coating material (see methods) a LPS-dependent enrichment of a single 12 (& 1)
~ kDa protein band from CLP1bwas obtéined.

Fig.19:  Selective adsorption of a 12 kDa protein of CLP1b to Lipid A
Utilization of free Lipid A derived from E. coli Re LPS as the coating material in the
adsorption assay (see methods) revealed the Lipid A-dependent enrichment of a
single 12 (z 1) kDa protein band from CLP1b. .

Fig. 20: Identification of the major LPS/Lipid A-binding 12 kDa protein in CLP1b



WD 2004/ 073728 PCT/ EP2004/ 001553 26 Fig. 11: SDS-PAGE
anal ysis of CLPI b and CLP2p. An anount of 0.02 ng of
CLP1b (lane 1) and CLP2p (lane 2) were analyzed by
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f et abqlﬁr@apofvaneus arimabspeciess anal yzed by h| gh
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silvér staining as described in the material and
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nun’ﬁﬁ adsprption tebe Shdent is fthe dntdbitgi by $aptoglobih ofgHb exssociation to

t he correspondi ng assignnent of the .
|de§$$§¢égsproteins as described in nore detail in

Table 2 is additionally displayed Fig. 14:
sof fromfetal sheep |iver xtract
Fig. 225, PR EEtn O s BBl aighd S5 grinit cfsing - |
an aﬂ‘bg audnoracid seqmce@b%hné RegoglobiBy) alphya (A)gind gamma chains (B)
res nsion p resis (,2-
(57 Bl bl ey bR U Sy SR O RRb S Peket e entes
st aHBEF_SHBER elnsl bmﬂcmaﬂlmemecﬁ%y gnedhacmmadl pand o(A) the
i den t |on of
sof Puieree gEig bty Ao VahettisPiiPod Sibd esfibe it agnoes found
in additional isoforms of the ovine hemoglobm alpha chain are indicated in bold. In
the Hb-alphat variant Asp-75 is substituted by a Tyr residue, whereas in the Hb-
alpha2 variant Gly-19, Leu-113 and Asn-115 are replaced by Ser, His and Ser, .
respectively. The sheep alpha-D allele in addition differs from the aipha-A allg! in
the displacement of Gly-15 by an Asp residue.

Fig. .23: DE52 lon exchange chromatography of fetal sheep hemoglobin
"~ The material of 70 KDa obtained after Sephadex G100 chromatography was
applied.

Fig. 24: SDS-PAGE of the material obtained by DE52-chromatography (see. Fig. 23}
: Left lane, purified fetal ovine hemoglobin (10 microgrammes/ml), under non-
réducing conditions; right lane, same hemoglobin sample after reduction (20 mM
DL-dithiothreitol). Central lane molecular weight markers,



Fig. 15: 2-DE-analysis of CLPlb from adult sheep liver
extract The protein conposition of a CLPlb preparation
fromadult sheep |iver was anal yzed anal ogous to the

WZ%Q%E%ID and GLP2p preparat|ons (Figs. : 131’@[‘?&230%)001553

3728 PCTI EP2004/ Q91553 27 by high
~resolution two-di nensi onal el ectrophoresis (2-DE) and
silver staining. Individual spots in the silver
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detected by a software-optimn zed overlay of silver
stained 2-DE i gels applying the software package
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Sel ective ads tion of a 12 kDa protein of CLPlb to
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sheep liver for LPS and Li pi d A-binding proteins an
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P, 26305 Sl SRR e Mol 144 FRRSER By Chofon exchange
S—folnmntﬂ?&glfaphm(ﬂﬁbmhel I a enterica sv. Mnnesota
188233 (see nethods) was perforned (see nethods).

Fi nal anal ysis of wash supernatants and residual
Fig. 29adsPLOthalysié Qifrtﬁ'ubé Miﬁﬁommﬂ'yﬁﬂiﬁd A (BPEA YRfre 2) isolated

LPS: de richment of single protein band
di sﬁpﬁﬁﬁﬁg-%gn" ’é’l”ﬁ"a""rﬁ@ul ar wei ght of about 12 (
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protein of CL to Re-LP adsor pt 1 on assay
per MBIyt HJf R@X@‘PSYIfMBhGAE(Rf I T st Thg wfmmge aexaiasyl MPLA

CONB TS ol 858 RS B BFNR D),

- Fig. 30:  Negative-ion mode MALDI-TOF mass spectrum of Monophosphoryl Lipid
A (MPLAes) (calculated molecular mass m/z 17617.21)

- Minor peaks belong to MPLApexa fragrnents with M-(14 0) and M- [’14 0(3-OH)]
and M—[14 0-14:0(3-OH)).

Fig. 31: Contour plot of a 'H,'H-COSY spectrum of MPLAex. (600 MHz, chloroform-
d : methanol-dy, 300 K)
Protons assigned to GleN | (H-1 to H-8a,b) and GicN Il (H-1" to H-6a,b’} and
fatty acids 2° 2b 2° 29 2% 29 etc. are indicated at the top Fo-projection of a 1D
"H-NMR spectrum.



kDa protein band from CLPIb was obtained. Fig. 19:
Sel ective adsorption of a 12 kDa protein of CLP1 b to
Lipid A Uilization of free Lipid A derived fromE.

%5 +hES as the coating material in the wﬁﬁgmggss

assay See net hods) reveal %? the Lipid A-dep
-enrichment of a single 12 ( ‘1) kDa protein band from
CLPI b. Fig. 20: ldentification of the major LPS/Lipid
A -binding 12 kDa protein in CLP1b WO 2004/ 073728
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Fig. 34: Synergistic effect (NO production) of Re-LPS and ovine HbF (a:30 pg/ml; b:
10 pg/mi)

Fig. 35:  Synergistic effect (NO production) of Re-LPS and heme-depleted ovine HbF
| (2:30 pg/ml; b: 10 pg/ml)

Fig. 36:  Synergistic effect of MonophosphorylLipid A and heme-depleted ovine HbF
(a:30 pg/ml; b: 10 pg/mil)
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MPLA (Rf .= 0.71, lane 1) also contains-a mnor anount
of hexa-acyl MPLA (Rf = 0.77). The reference hexa-acyl

Fig. 30MPL8ynergy in TNFo production by human PBL with LPS and adult or fetal Hb

PBL were obtained by Ficoll-hypague puriﬂéation from volunteers. Cells were

) . incubated in triplicate in 2ml medium (witﬁ 10% commercial human AB serum
and 200ng/ml LPS) at a concentration of 1x10%mi. Medium contained in
addition adult or fetal (sheep) hemogiobin at the various concentrations shown.
Supernatants were harvested 24hrs later to assay in triplicate for TNFa by
ELISA. Data show arithmetic means +SD. Control culiures (no LPS, LPS only,
or fetalfadult Hb only} produced levels <50ng/ml, <100ng/mi or <65ng/ml
respecti\feiy.

Fig.40: Synergy in TNFo production by human PBL in vifro with LPS and fetal or
aduitovine Hb

PBL were obtained by Ficoll-hypaque plzriﬁcaﬁon from volunteers. Cells were

* incubated in 2ml medium (with 10% commercial human AB serum). Cells were

incubated in the presence/ébsence of 500ng/ml adult or fetal sheep

hemoglobin o~ or ychain. Control cells were incubated in the absence of
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The lower panels (broken lane) show cytokine production from LPS with CLP.
Production above this line indicates further synergy with Hb fractions and
indicates clearly that there is evidence of a “three-way” synergy between LPS,

Hb fraction and CLP pools.

Fig. 40d: Enhancing effect. of CLP2p on sHbF/LPS induced TNFo-release of human

peripheral monocytes

Fig41: Synergy in serum TNFo/IFNy productidn following gavage of FSLE and
LPS alone or together _ ‘
Groups of 5 mice received either 100 pi saline alone or 100 p saline contéining
300 pg of FSLE by gavage, or LPS (10 jig/mouse), given intraperitoneally or by
gavage. Two separate groups received FSLE by gavage as well as LPS, either
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Fig. 43: Synergy in serum TNFa production folloﬁring gavage of FSLE and LPS or
Monophosphoryl Lipid A preparations given i.p.
Groups of 5 mice received either 100l saline (bars to far right of Figure) or
150 pg CLP lot 072 (bars to far left of Figure} by gavage. Within 15 minutes
mice in the different groups shown received in addition 100 ul of saline with no
-gdditives, or 100 pg/ml LPS or 30ug/ml of the different Lipid A partial structures
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Fig. 46: NO-inducing activity of CLP'lb and CLPZp in LPS responder {a) and non-
responder {(b) mice .

Fig. 47: Induction of TCGI activity in murine BMDM by CLP1b and CLP2p.
Murine BMDM were stimulated in the absence {A) or presence (B} of syngeneic
spleen cells with CLP1b or CLP2p at the concentrations indicated and tested
for their TCGI activity on Abelson 8-1 tumor cells as described in Example 12,

Fig. 48: Effect qf FSLE on metastasis of 3-Lewis lung carcinoma in mice.

Fig. 49: Macrophage-mediated antitumoral activity of CLP2p derived from animals
at different developmental stages.
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Fig. 52: Tumor cytostatic mediators released from human monocytes stimulated

with CLP1b or CLP2p. _

Human peripheral blood monocytes were stimulated with CLP1b [200 pg/mi] or
CLPZp [100 pg/mi] o'r incubated in medium for the times indicated and
supermnatants were tested for their tumor cytostatic activity on U 937 tumor cells.
Proliferation of untreated tumor cells (control) is shown as reference.

'Fig. 53: Induction of LAK-cell activity in human lymphocytes by CLP pools derived

from animals at different developmental stages.

Human Iymphocytes isolated from peripheral blood were stimulated with a 1:1
mixture of CLP1b and CLPZ2p derived from fetal, newborn or adult animals [50-
80 pg/ml] or IL-2 [100 U/mi] for 3 days and tested for LAK-cell activity on Raji
tumor cells.
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' Murine BMDM were stimulated with various concentrations of CLP1b or CLP2p
in the absence or presence of the INOS inhibitor L-NMMA at the concentrations
indicated, The release of nitric oxide was determined after 48 h,

Fig. 58: Enhancement of the nitric oxide release induced by CLP1b or CLP2p in
murine BMDM by IFN-y _

~ Murine BMDM were stimulated with various concentrations of CLP1b (550, 55,

5.5 pg/ml) or CLP2p (290, 29, 2.9 pg/mi) in the absence or presencé of 0.5

U/ml recombinant mIFN-y The release of nitric oxide was determined after 48 h.

Fig. 59: Release of cytokines by human leukocytes stimulated with CLP1b or
CLP2p. '
Human whole blood cultures were set up and stimulated with CLP1b [200
pgiml] or CLPZp [100 pg/ml] for 48 h. PHA [10 pg/mi] was used as positive
control. Cytokines released into the supematants were detected by ELISA.
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stages. WD 2004/ 073728 PCT/ EP2004/ 001553 35 CLP2p

Pregnmoéﬁeégemhpé ??lﬁ&eﬁ QAOWeE‘cé’ eJefcf‘rétlf:ﬂ‘ﬁt Sl datpficdd %nc? steam-

ani nal at di rent devel opnent st ages and test
-desmfebf@ied rormy Thedsfus indioe iamyucat:saOkquas dahvemduhye:aesam aperation as a

wholo SFRTEHRSHLD AR e B8 B BBl WafdSn. e
followisg aeps were performed at temperatures of about +4°C. The amnion sack was
. desinfected, freed from amnion fluid, and organs of the fetus, especially the liver, were
prepared under sterile conditions. The liver was washed with sterile water, the arteries
were cleaned with water using sterile syringes. Then it was cut into small pieces of about 1
cm in diameter, tﬁe pieces were being immediately fransferred into liquid nitrogen and
stocked in a freezer at —-80°C. ‘

The pieces were lyophilized and powdered in a RETSCH-apparatus (Shieritz &
Hauenstein AG, Arlesheim, Switzerland), using a filter of 0.25 mm diameter. The powder
was stocked in sterile flasks at —80°C until used for extraction.

The yield of fetal liver powder (FLP, lyophilized liver homogenate) was 18% of the weight
of the starting fresh liver. The liver weight of a single fetus, taken between 2 to 4 weeks .
before birth was in the order of 100-120 g.



Li ver extracts derived fromanimls at different
devel opnental stages were separated on Sephadex
G 100(r) to yield the five pools shown in Fig. 3. They

SR UGS Thed i Excfmih(ﬂdé?iﬂ% 3 The el

the nost active pool of each separation was
arbitrarily set to 100 and the activities of CLP1 b
and CLP2p set in relation to it. Fig. 51: Tunor

As a EIIGRRGE o YE Siinplts B FL: S0 ShEl=Sd LAMRELRE b profie,
see Figet2y aptliombicdagichllyi(antit@nBid aofivigg] #2pFignd). tested for :
- their tunor cytostatic activity at a ratio of 10:1 on
U 937 tunor cells. The concentrations of the stock

Continsolisihealtiscomtiobs Mbirﬁmbrfbrrﬁéwl id Partiglia td msureﬁhﬁ’ﬂiheéﬂhﬂep—stoék is
. CLP2 respectively, Fig. 52; Tunor cyt atj c . .
free of il YreeRe R Fe R A AI e SRS RV [l fo-geimentation of

AN 28 ;i n ' I 0Agk; t
PO e iy SHT PRSBLARALA, o8I il 15p 19891
inactivaigsrall kepwn Misugest withoul destéasing talevant bidlegical iasdyities. dtl may be

emonely (AR PR} s YR 435l Ebb W tior concns

proteinRiPoP)ner atRINA cofling fidr sidine gHokuTH, M.elbs5](control ) is
shown as reference. Fig. 53: Induction of 'LAK-cell
activity in human | ynphocytes by CLP pools derived

11 fropx@aaktigi s at different devel opnental stages. Human
Tynphocytes isolated from peri pheral bl ood were
stinmulated with a 1:1. mxture of CLP1b and CLP2p

ot 8¢ UG kg 1 sB TR b 01 01
min withaxkMaghptiastirrari (Cplooa) RA°C. Themixiurewas cemaiuged at 0235098 pM for
50 min R R ISR 2o, T BN o B bt o
50.000t o (Beekmarin-QeulleNCaBting L70TKin) Ebf @diroThe slipegatar@alds sterile-
fi.lteredﬁgsr\ulgct&ﬁe@ﬁagéﬁ%WZ@@egﬁq_%@gﬁ%@ 1c$lﬁgirla\cliét gteﬁlfe 615}635 nm EFA:
1000 ml (CFS 92-DS)). The yield of FSLE was about 2.5-2.7 | based on 1kg of liver
" powder. The protein content of the exiract was estimated in an Autoanalyser Integra 400
(Roche Diagnostics) and found to be in the order of 50g/l. Portions containing 300 mg of
protein (=1 Unit), i.e. 6 ml extract, were filled into flasks of 25 ml content and lyophilized.
‘One lyophilized Unit is, thus, composed of about 300 mg protein, 60 mg inorganic salt
{mainly NaCl}, and approximately 320 mg non-protein aceous organic matter, so that one

Unit makes up about 680 mg totally.

-Altogether, from 1 kg of FLP ébou_t 400 Units (With 300 mg protein each) w‘ere- being
‘obtained. They contained approximately 250 g of exiracted organic matter, or 25% of the
total powder weight. The so prepared FSLE contained according to Limulus-lysate
analysis |.PS-equivalents in the order of 10 ng/g extract. '

The ﬁasks with lyophilized FSLE were kept in a freezer at -80°C until redissolved for
application. ' |



tunmor cell line LNCaP (E : T = Effector : Target Cell
Count. =1 : 1) Fig. 56: Kinetics of the induction of
nitric oxi de release in murine BVDM by CLP1b and
rine BVMDM were stinulated with varig
1063'\%

of CLPl1lb or CLP2p, stock sol utlonsP(%ﬁW?PéjP%Fﬁ

For cllﬂiﬁdl dsk, rglyophifigyd GhiPls ke GipGhRRerile VR286 ¢dotogl o) the Bokution (for
lnjeCthgg Ease of nltrlc oxi de was determ ned as pitrite

@IREr 2EFYURY| HSIpY e 2R yPEMPetayy JERFHET o RSN lt"Pﬁ?"t thee above
expenrﬁ@hf&l %ohﬁﬁbﬁé‘t'ﬁqnl dhevadr HAVONRS &@'eééjd\éﬁr% 1 % Oﬂiﬁ%ed Unit. The

di armnds% triangles, down) :
lyophlh@eqd inaaigriakis %ﬁﬂ'y %@#%mwgt@ w@dinguat @hﬁair ﬁomgn @winslightly yellow-
es) were used as controls. Fig. 57: Inhibition
brovyn[gfri'c{)ftr;)t nitric oxide rel ease i nduced by CLPlb or CLP2p
by addition of the i NOS inhibitor L-NWA. Muri ne BVMDM
were stinulated with-various concentrations of CLPlb
or CLP2p in the absence or presence of the i NOS
1.2 | nhPiotbool lof NRBMitind Tels€ingO6E FSLE tyOns wtradA@ta.tatrén dhanurine

el e of ric oxjde was determ ned after 48

953'98 éﬁ%hﬁc@%n@%\e t Marmow-perves Maqrgpm (BMDM) to
n e BVDM by | FN- .
mﬁv&s*@“&sﬁ%@aﬁ? Fufieh Syfotaliity®, Clg Y Y

concentrations of CLP1 b (550, 55, 5.5 pg/rﬂ) or

Oncof el o7y AT g1 DL o S5 s 1

mg of &%iLEe Qmslagidd dharianinhia ftees s«éﬁrlﬂicedFlsgleeﬁg.weReltam anfl cells are
cultivat%%ﬁt oki nes by human | eukocytes stinulated 'wth CLPlb
CLP2p. Human whol e bl ood cultures were set up and
stimul ated with CLP1b [200 pg/m] or CLP2p [ 100

pg/ f 4 0 /m. s used, as
Cotis, £l ol £l oS ENbULoBR AhHasotr e 5o Ribrsals (Abelson 8.1
Iymphdﬁﬂ)&r@ér@dn@}baféd $araliPcdRdds W@er@@_ﬁ%%%lﬁ/ &%ﬁtﬁ%d i) Tumor
60: Rel ease of cytokines by human peri pheral
cells a'BP%ngFFHh%%i l8s- meriaphagesy iviurmorcisisty mecophages + spleen cells
from non-FSLE-pretreated animals. ‘

The tumor. cells in controls ii) eihd iiiy must show the same or better growth as control i). In

'~ this way the non-activated status of the macrophages and spleen cells from non-

pretreated mice was controlled.

‘At various times (48, 72 and 96 h) after the start of cultures, the growth of tumor cells in

the various setups was estimated by using the alkaline phosphatase test [Modolell, M.,
1994]. The biological potency of FSLE was quantitatively estimated according to the

formula:

(Growth of tumor cells in the presence of activated spieen cells + macrophages) / (Growth
of fumor cells) x 100

In Fig. 3 the results obtained with 12 samples of FSLE are shown. The observed
variations reflect to differences of individual mice from which the immune cells were taken.



: 2. tra

T

Human rinonocytes isolated from peri pheral blood were
stimulated with CLP1b [140 lag/m] or CLP2p [120
pg/mM]. Cytokines released into the culture
nts were detected by ELISA at the t]
_‘ﬁﬁgﬁ%é@%g% The Exanples illpstrate the |nver}’w&'4@&§s"’
EXAVPLE | PREPARATI ON OF FETAL SHEEP LI VER EXTRACT '
(FSLE) Pregnant sheep with a fetus of 2-4 weeks before
birth were sacrificed in a steam desinfected room
The fetus in the amion. sack was delivered by
caesarl an ogerati on as a whole and i nmmedi atel y
to the | aboratory under conditions of
refri gerat| on. The follow ng - -steps were perforned at
tenperatures of about +4C. The ammi on sack was
desFRAGTIQNATION &F FEbR; RREPARATIONIOFHQAOLE CARITAND CLP2p
the fetus, especially the liver, were prepared under
sterile conditions. The liver was washed with . sterile
Of lyoptiilizedt, fetdh @haep fﬁvéleéxtfadtveﬂ 5 ¢ wera efikasivied mm Nl wagemand dialyzed

overni oSS Yot 55 o ieal b (550 Filioh 2B o 0 fHISSES T 0.03 1

phosphdi@%ﬂf@? GIbH Vzﬁ)ﬂﬁi‘ftlﬁrtwsdcﬁdﬁg@s%fqab@sﬁ' bﬂﬁ@'e'Thénéiaiyzed extract,
tocked in a freezer at-8 'eces were

adjustddykmpm il putferwes pppliet toa iSepha GHi b palusshuharmadia; volume

600 mf Zéleh 24" ot RO 248 sl Al R RHREL0 SRl phosphete

buffer. Eltﬂiﬂnefthotlons(& nil) wefd eallestedtandQGad fbi deﬂdﬁEderfsity at 280 nm. (See

the olufi ke BUoy 13 EFoisha ISR PEF e A e b Poun TP 1, OLP 1D,

CLP2poCLPRangtGLR2E P\ stRowhh thiFigr4, cﬂm b| it CBhtaRIdttweén the end of the
single fetus, taken between 4 weeks before birth

- steep c\{/%:geqqqa affptigalgignsily oi@golﬂ@uddhem@t@gp@iﬁgrpgge of optical density,

"es of FLP can be ana chem cal rotein

behwquﬂ@,e.qr@l of pasd I—p|5gandlme laﬁr@age oﬁpgtt@.d@asmyo pool i corresponding
io fract(o%%tfztwlﬁion%ﬁd@{é kY6 (55836 = p)g Conti nuous heal th
Wer e

artlcular to |nsure that
t he sheep- stock is free of known viruses.

corresp%ﬁ&r@g%oﬁéét@%@to z§ é}ﬁtl Het XZAF %‘EBQ'T%@LM’& is contained

| The po%é%cf ﬁéﬁ{%{ {g}%pea )Jo?)ﬁglgécil bﬁlilggo:hg %&h?ﬁ% t%e% h%ag'lﬁlﬁal volume in

water, digtlized mgannsaphasphaz@buﬁa sdliep (PES) raiﬂunege‘rls (btigindlFI2§ = 0.14 M

NaCl 'r‘r@ﬁi\}\}éﬂﬁ I_tg%vng ram@asvg%gﬁﬁpqﬁ gasi ng

- In biological tests it was found that the bulk of biomedical activities concentrates in pools

CLP1b and CLP2Zp. From 1.5 g of FSLE the yield of CLP1b is = 40 % 4 mg and for CLP2p
= 10 + 3 mg. Both pools were, thhs, obtained in amounts of ca. 50 mg totally, i.e.
approximately 3% of FSLE. The LPS content of pools CLP1b and CLP2p is in the order
of 100 ng/mg (i.e. 100 ug/q). |

[f is important to note that the dialysis step does not lead to any loss of bioactivity of FSLE
or CLP-pools to be generated (see below) as shown in Fig. 5 for CLP2p.

3. EXAMPLE 3



enphasi zed that prions are not present in FLP because
sheep liver neither contains prion protein (PrP) nor
rrRNA coding for prions [Horiuchi, M, 1995]. 1.1

r n Fetal liver powder (1 kg) was m xe
0q%%%)?¥7gster| le Nadl (0.9%9 and stirred forf c%éepi@mmsss

mn with a Magnetic stirrer (Colora) at 4C. The
mxture was centrifuged at 12.500 rpMfor 50 m

usi BIPGHEMIGAa ANE) RHYSICOGHEN hXSEﬁJﬁErﬁﬁl-grAND POOLS

was goptri fuged at  50. OOO rpM
(Beg&ﬁgﬁn@ultep Optima L70 Kin)  for 1 hr. The

supernatant was sterile- filtered . using Gelman filters
Y (Su {m?% pharmaceuti cal grade, sterile 0.8/0.2 nm
EFA m (CFS 92-DS)). The yield of FSLE was

311 abogtdgg.éa]?asga*spggm}, on 1 kg of liver powder. The
protein content of the extract was estimated in an

3.1.1.1Aut Banamaseaw-dexivert magoephagReche Di agnosti cs) and

found to be in the order of 50g/l. Portions containing

300 ng of pratein (=1 Unit), i.e. 6 mM extract, were
Murinef boreemaimweleiivad sewdpliges! wererdifferentiaield Iuy aqbrbi frora dabne marrow

precurﬂﬂ' ?ﬁj% h#ﬁ'ﬂﬁﬁﬁ%% ewgpﬁeaﬂﬁ%yrg%nrf Ciyp:j’rgg% %n Claotneglﬁgrrow cells

were famhedmdmtfeh%urm tigian of i6= 16 08-Rleak-diE GAL. B¢ gﬁhEC(Charles River;
so, t hat

sutzfelloph Py B RaPeY. MBS K GH HESPSHSuEe 18GH k840 (Gibco
BRL, L(iﬁé! tr&:r%@bg& %éﬁ@'s&:@%kb&%e?mnn%r Py ael teﬂ-mﬁﬁlm bags

tai ned approxi nat el extracted organ

(SLG, ﬁ&t’?’&' FRF) a5 erandna /y @@lzaThEpé‘\Nﬁ-@@ mﬁéii"-gﬁtconsﬂﬁf@dsﬂf RPMI 1640,
suppleﬁ{e‘ﬁfé't‘lr W@th F%@ -E8¢ ﬁ%e@‘?ﬁéﬁ:ﬁ‘g sgu Llt?’SFl' }’s%%tt?elow) 10 %

anal YSI S eU|aentS|nt
heat m@sz’tl\raé@d FCBh 6% ha&klsaoﬂmted Ignmpmslerlmm maom pk@pata, A0 U/ml

- ponioilf, S5ARY 5Bonigmi Wl sn [580839 Athro T BB BRG ana 5 ¢

10™"°M 2yapbapioetdndinCultirestvdre set npiwittss Ko’ eewese mi. Aﬂet nayestmg,

the maRoRIEROIEr WHRIRISPICas oo AAsh AEHUSpRaSChELe X 10° Selisml in
DMEMGMﬂﬁ# 5@ @dos@qsdrdmwsuoéhmm Rb)\’\éﬁpfblerhé?ﬁéd SafithOR) %cbcteg 2 mM

|'yophi i zed Unit. The- philized material is
L~glutaem¢ 11 Vs BpRrspEential peting ayirdél(hl ),am b4nl penigilling gndf100 pg/ml

streptoﬁlXc&h@bM]Eé\g}t P%%bt?ﬁ%ﬁ%ﬁ%bmcﬁ{edtrﬁ%& ﬁ]{ ﬁf}g%ﬂolﬁ@gzg cells/ml were
culturedhin 1108 midiches In]e:leli suliure f&sh& (Ralcorg\Bettori Disllinson, Heidelberg) in
rRPMI 18T RRAARSHitH TS % mM L-glutamine, 1% NEAA, 100 Ufmi penicillin, and
100 g/mi streptomycin at 37°C and 5% CO,. After 7 days, the culture supernatants were
harvestefd, cleared from cell debris by centrifugation (1500 x g, 15 min.) and stored at -
20°C. ‘

31.1.2 Tumorcell line
The murine B cell lymphoma celf line Abelson 8-1 was kept in cDMEM in 6-well-plates

(Falcon, Becton Dickinson) at 37°C, 10% COj. Cells were grown untif confluency was
~ reached in the culture well, and passaged twice a week. '



~—

Macr ophage- Medi ated Tunor Cytotoxicity On day -4 mce
(Bal b/c x C57BI/6) were injected s.c. with a solution
of 0.5 m containing | ng of FSLE. On day O the

i.mal re sacrificed, spleens were taken and cell
‘35&%@3?7?§vat ed. Cells, g 106 spl een cel I@C,T P@EWO&SS:‘
BVDM ( non- actlvated) and 1 § tunor cells (Abel son 8. 1'

1442 DR of GLgRABled aiiSmore ety FEG IS

‘i) Tunor cell s + macrophages iii) Tunor cells +
rracrophages + spleen cells fromnon- FSLE—E%Betreat ed )
Macroghagmingdiated tumprgell geawty inhibidien {iieffrsant.)P.ap¥B9lwap defgymined in
I
o cIEHRE h8GRAE%: REeAISIqAl D1 190, SOILIRIE sty e ot
mlCl"OtEkﬁp]‘i paies e blistal valumeasi 2opr;m5>aa? aon mSthItm kei@® BMDM

an o YA 8 S St e bl SR 5 . At

days S@t Hl@ﬁeé"%r@sdénﬂﬁbﬁéﬁ by 869 Ragtioe Akl ke tﬁé‘%@#ﬁa@éﬂs were
test [Modolell, 1994]. The biol ogi cal potency

decanteQLEOVmcfuwalhﬂ.Opaﬂmfé:rtgffeasmhi k-2 ¢ontading disghanelarpise (200 mM),

M 219, A8 B BB B AR i acce o

the platesmwerecioblilsgted far@D rhim HiRJL inZhe kiark ers alHosizarktals akdr, Vﬁhehenzyme

roactof o BE ot by B0 TG P, I WA 5 RSured
405/4900ami m@mufcﬁhé@dvmsm @aagxxmx@gﬂét%ﬁ?@&mendorf FRG). Wells
PCT/ EP2004/ 001553 ON OF

with Of5pg-0 ﬁmﬁ)iqﬁe@r@wdmglt@@ﬂm Ma@Hdpionew pfates and measured
again. '0’ PP %Ihb% &g cﬁl?ﬁr%_%s céﬁt%ﬁ‘ﬂqd ST cfé?ﬂé %ﬂgtun]stu%uﬂat&ﬁ Effector cells were

di ssolved 1 n wat er "and di alyze overni ght
setto 1Q1%) ysis bags with a cut-off of 3.500 Dalton) against -
10 vol unes of 0.03 M phosphate buffer (pH 7.4) with-
two changes of dialysis buffer. The dial yzed extract,
3.1.1.4ad] ineluetion of hitricoxialef(NE) preduction inadurtiite BMBNDhadex( c)
G 100 colum (Pharmacia; volunme 600 m, dianeter 24
mm length 130 cm), equilibrated in the same 0.03 M

MaturdJBmmWe@e hBrkERA. affer iHdubBtidd 8 lidcoR? 1b8n|ﬁ1fblld®%oeby entle roiling
gl l ected_and read for optical density at 280 S

_ nm ee
of the teﬂon bags. The cells were washed once and resuspended in RPMI 1640 medium

suppiemented with 10 % FCS, 1 % NEAA, 100 U/ml penicillin, and 100 pg/mi’
streptomycin. 1x10° cells/well were seeded into the wells of 96-well flat bottorn microfiter
plates (Faicon, Becton Dickinson) and stimulated with various concentrations of CLP pools
+/- IFN-y (4-20 U/ml) in a total volume of 150 pl. Culture supematants were hafvested after
24 or 48 h and checked for nitrite concentration as described below. All assays were

performed in triplicate.

3.1.1.5  Determination of nitric oxide (NO) release from murine macrophages

Production of NO* by macrophages [Stuehr, D.J., 1989] was determined by measuring

_nitrite, a stable metabolite of NO, in culture supernatants using the Griess reagent [Green,

L.C., 1982): 100 wl culture supematant were mixed with 100 pl Griess reagent (1 %
sulfanilamide and 0,1 % N-(1-naphthyl)ethylenediamine in 2,5 % phosphoric acid) and the



the elution profile in Fig. 4.) Fractions were pool ed
and the 5 pools terned CLP1, CLPlb, CLP2p, CLP2 and
CLP2b. As shown in Fig. 4, CLP1 b is contained between
f the steep decrease of optical denS|
%8%?04{6933 d the next steep crease of opti cdl @é’%@g@vw’
corresponding to fractions 53 to 71 (el ution vol une

avsofidy : 398 Bl el BB BB RS LR W] rescer

~ (Denkéndoeh FRE)pNitdiengnctntrations iweps eaiédiatsll frahu stamdard curve prepared

with s i TR s bPBRE A 96 RRUI Ap1G Meslon) Glanéatam Aubtiacted from

all valuet er, di al yzed agai nst phosphate buffer saline (PBS)
diluted 1/3 (original PBS = 0.14 M NaCd in 0.01' M
phosphate, pH'7.4) foI I ovved by a second
lyo was found t hat
3116t heQEE+HaﬁB og?g'ﬁg |V|q)}|§éﬁsé?§nc%:entrat es in
pools CLP1 b and CLP2p. From1.5 g of FSLE the Yield

PL b is .= 4 nd for CLP2
SDS-PRGIT EbReS Y FALE AP HEAPo9 HTER S mSdacoogging 1o Standard
_ procedutdsliditig 12-20- %@@M&Eéélﬁﬁﬂﬁ%%’gm FSLE. The LPS

content of pools Plb and CLP2pis in the order of

i 100 ng/rrg(l e. 100 g/g). It is inmportant to note that-
32 thepd % lysis step does not lead to any |oss of
e bi oactivity of FSLE or CLP-pools to be generated (see
3.2.1 bel deat stabilityoofithe prifcipal SntitomdehRDacrophabXAbPafoBinvCLP1b and
200é‘€é3728 PCT/ EP2004/ 001553 41 BI OCHEM CAL AND

EM CAL ANALYSI S OF FSLE AND POOLS CLP1b AND
CLP2p 3.1 Met hods 3.1.1 Biological assay systems

| eqilﬁ é ‘H‘E‘Pn row deri ved macrophages Mirine bone
For tesfipg tBerfluence o A BFerjEenhi they pmfwn%tnnatl@@n. f macrophage-
med:até‘dl bhﬂuﬁb%@ﬁf&swr(ﬂ%b Qf’ic? Br 028l rré o?gvo%ﬁﬁiﬁéd Rflerial were

el sewher e [ Hof f mann, P. Blef e marrow
solubiliged | i waler at pHER O it %ml‘ﬂ puramgetat@ g_ff@rf, pbl4.¥ and incubated
‘ k d I oSl 7T gl
for 0 ffegs ) BB T SEodiTREL MRS sl SR looBFrages by
heat-trﬂ!w arsﬂ@on@!bsmplamwas_udmmmmm dgé demoEggd ngrowitin, inhibition

. (TCGI) aR@:\y ?(‘Qee Exampleff i, 1]3} accgr%mgr}ot[ﬂoc%?ellf M n]&ﬁﬂ using cocultures of

Abelson 8-1 tumor cells with in vifro differentiated bone marrow-derived macrophages
from BALB/c mice [Hoffmann, P., 1989].

Heating of CLP1b and CLP2p at 100°C for up to 1h at pH 5.8 and also at pH 4.7 - the
latter condition is known to favour selective cleavage of acid labile oligosaccharide or
polysaccharide side chains from glycoconjugates - did not lead to significant changes in
antifumoral activation of macrophages by the CLP preparations as compared to the
- confrol samples. The macrophage directed immunostimulatory activity in CLP1b and
CLP2p proved to be heat stable (Fig. 6).

3.2.2 Protease resistance of the principal antitumoral macrophage activator in
CLP1b and CLP2p '



(SLG CGauting, FRG at 37C and 5 % CO2. The culture
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7B). Thmam:tumaﬁﬁfatfd})?ﬁ@’é&cﬁﬁﬁbrﬁﬁmwéﬂtﬁE‘B.PZ#ZUI@IEG dlt % be strongly
Det er ation of cell-nmediated antitunoral activity

proteas(a[réﬁf Qsay) Macr ophage nedi ated tunor cell growth

. i nhibition [Hoffmann, P.,.1989] was deterrrined in the

) aI kal i ne phosphat ase,_ ass [ Modol el |

3.2.3 cy ensivigeaf the apfit vm°fq¥amasmnlﬁse ﬁwvasw tler ChPgpeto mild
|n ﬁeﬂd&a?étéé&ﬂnm of 200 lal. 5x103 tunor cells
together with I x 105 BMDM and CLP pools at various
concentrations were cultured in cDVEM at 10 % CQO2. :

Y Svi pl.aj.es . . X :
ConsedflchBls B fiR Soliinb boliB aftliol BrnBd A A60 glgp were
analyzegeby sdilon Ipedcﬁddbw(lﬂﬁm) ipairhentiat oot Bmﬂyn@5 mg portions of lyophilized

matt—:—rlaﬁj klgr%ﬁino i rq ﬁlé ﬁgﬁmm%ﬁﬁt gf(a%g Q{gﬁi@' |X&%8§§ned glass

vials. Pariodaté bgidptiont wss perfaricdcifieabddltidrosf G9 nitiof 268 mRT sédiurh periodate

at 4°Cdfgrl§ on elh %tr)rks on téqt%mnsgh %r rea-cl:- soen svgéysrtrgpped by addition of 0.01 mi

ethylene glycol. Samples were dialysed against pyrogen-free water in Spektra/Por® dialysis

tubings (i.d. 11.5 mm; molecular weight cut off: 3500 Da; Serva, Gemmany) and
Iyophilized. Samples of 0.25 mg of freeze-dried material were subjected _td methanolysis in
0.5 M-HCIImethanol at 45°C for 45 min and peracetylation in acetanhydride/ pyridin (85°C,
30 min) and analyzed for monosaccharide compositions by combined gas-liquid
chromatography/mass spectrometry, The remaining parts of 'the sample and
‘ correspondmg controls were finally tested for antitumoral macrophage activation in the
TCGI assay.



reacti on was stopped by adding 100 id/well of 0.5 M
NaOH O D. was neasured at 405/490 nmin an automated
ELI SA reader (MRX Dynatech, Denkendorl, FRG. Wlls

>3. 000 were diluted accor di ngI y W|th
4&56 new pl ates and m;glsured agai n. T%}%w%gﬁss
Treatrﬁént%ﬂ tuPep Wit isadiind heiobiBle S€ ik @a@nms:tohambﬁé ¢8sulted in a
effector cells were , set to 100% 3.1.1.4 Induction of

Se'eC“HF‘ requctionofi ihe sefic prid sopiantof | theRieparation/auogastingdhe presence
of glyc%%:\’i@)r& @@éﬁl@étbg‘t@fl\ﬁ§ bnhk&iY %H'aQHa d'd%%refa%é it QnQ&erhage-

lowed by gentlé ro of the tef

medlﬁt@éll grgwmmxwm@m dﬁ%téucélﬁu aof dumep eeliseas ﬂﬁteRtel%ll mltaad" CGl assay
(Fig. 8) cfl é%ﬂ{uﬂgﬁ%@gc*fm@gégcﬁ(ﬁ%ﬁn dLPﬁ’pNE%gou%g% Yelensitive

reptonycin
to treatrebntanithesddivme perisdatd entdenlmid t:bgdm;yd sugge sy thel darﬁdrﬂydrate part
bot t tit l.at con, Bectqn DOic
of tho JRHEGR Rt kit et ot SRS e tioie BRob@Bse of LPS by
sodsunﬁ’@@h@daté/has IbeRnY dé<briB8d Yy Ndtet And GoatrAiNater, Beigss; @@an D.V.,

Cul ture supernatants were harvested after 24 or
1983]. hTaﬁ dateareiesnsistant withrihe ¢oagngientof APSdieing invelyed mbmcmphage

I %Fl}%geassays were performed in triplicate.
\ %‘ﬁlﬂ)‘f: . .
 activat termnation of nitric oxide (NO rel ease

from nmuri ne macrophages Production of NO, by

R LT L
3.3.1 CU'L%?O@N @éﬁﬁt@t‘({_psu&hmokm§ Giess reagent [G een,
2]: 100 ul ture supernatant were nixed with

3.3.1.17 o oLimydy $é§mb@&g'@rkvse&e19@sm diestini de and 0,1 %

N- (1- napht hyl ) et hyl enedi am ne in 2,5 % phosphoric
aci d) and the WD 2004/ 073728 PCT/ EP2004/ 001553 43
For andbs;s;nbmﬁ@yiabpresmemhbaeteﬁwﬁasmfmacdﬁndgs 4.3y CeR1vEdxd CLP2p

o odh SR SIS WRirodsFELLEONE e, Db 0 apse - e
QCL-1mwﬁs€d@:dWHma§&d' WRB s ! .}Bﬁd a?g@;%gl I‘i’ﬁe LEBATEST®-

medi um al one was su acte
Endotoyinl tegls (Ctarlgs 1Ryesdpuloaaiiep rChirlestshE hBd\.)C -L wBrepased. Byiefly the

'Iyophiii%éarsp %ednéa%ilon ?e R/F% ﬁglé %)%Po%ng{éﬂr gihﬁ)ecp %OllﬁL reag%nt water

cor
(< 0.005 EU/ml) obtained from BloWhlﬁaker (Walkersville, Maryland, U.S_A.). For inactivation

of potentially interfering proteins the samples were preincubated at 75°C for 5 min followed by
vigorous shaking and sonification for 30 min at 37 C. Subsequently the samples were applied
to the LAL tests according to the protocols of the manufacturers using LPS prepared from
E. coli 0111:B4 as calibration standérd. in addition to a fotal of 16 lots of CLP1b and CLP2p 3
different lots of fetal sheep liver extract ( were analyzed by the LAL test procedure described
above.

By means of both chromogenic LAL assays [Levin, J., 1882] low but significant amounts of
endotoxin were detected in the CLP1b12p preparations. The apparent LPS contents for the
“individual lots of CLP1b and CLP2p were found fo vary with an average of 100 ng (1000 EU)
per mg (100 pg/g) as determined in 12 lots of CLP prepérations. The LAL results for 3 lots of
the fetal sheep fiver extract (FSLE) revealed apparent LPS contents of approximately 10 ng
of LPS equivalents per g of lyophilized material: Thus, the amounts of apparent LPS in FSLE



procedures using 12-20 % gels [Laem i, U K, 1970].
3.2 Results 3.2.1 Heat stability of the principal
antitunmoral macrophage activator in CLPI b and CLP2p

Q?’ozf’@ﬁ“ﬁ%' ng the influence of heat pretreatne éTI]£P2004/0§1553

Z&ti nul ation of ma%Eophage medi at ed®
antitunmoral activities by P1 b and. CLP2p, 0.25 ngy

vero BRI E  ofot BE AL bl v

enrichimeptibfatbedt 10,000-601)1 ofitthe aAL Féécwtﬂné@ﬂﬁi respectively.
Antitunmpral activation of nmacr ophages by heat-treated

and contr ol sanpl es was determned in the.tunor cell

| From @ewt Féshl@'dﬁblt fr&h théTéEe}va?iﬁﬁ@bf (I%-,%? éﬁﬂaﬁié'ta%sﬁ rles%ta%le it was

according to [ Mddol e u3|ng cocul tures of
i@

conclugipd s ihemaciophage %@Nﬁ@r @b ’fanr@hedvn GLB18iand &LERp capsists primarily

of end?@éb]ﬁdgng{ﬁ]soﬂ‘%ﬂﬁ :&%Fé%té@\&& o féﬁsg%g? @%We@ﬂ&@m Example

100C for up to 1h at pH 5.8 and also at pH 4.7 - the
latter condition i.s known to favour selective cleavage
of acid | abile oligosaccharide or polysaccharide side

3.3.1.x hains-PresfP ey nyrincnisedaidsorptioh 6F g | ead to
significant changes in antitunoral activation of

macr ophages by the CLP preparations as conpared to the

In an £RAPtW EFER! 195 ddiBEaPRHRE28¢ t@été %hne@LPm and CLP2 ), Jreatment
i mrunost i nul gt ory activity in CLP2p pro

p
of samplpspthaifitPrep abelempn ga LS sabecmva atﬁmm @a@eawcé@sgd BomdB/0-RAD

el PR TESIS A TR A ELSROBGAR LV Bl t v

concerfiationsiof heng/rbli o 61Yemi m,}adagazﬁaaeewabr atzCi fo:n'lzblﬂ ubdher gentle shaking in

the pre%%én%eé&{}%s qum@f gfw%g% Eﬁ%{ﬂqnﬁ% %ﬁ the af? TE] ity resin was

sedimé?yezd)gymeﬁnﬁgaﬂcprepaﬁmmgrfar 6fmipl eh¢ iasWperiatarits Weps Gsted in the
ain, subtilisin, trypsin and endoprotease du-C

TCGIE? prot ease) were purchased - from Boehringer Mannheim
(Germany). Then, 0.24 ng of CLPIIDb andCLPZp wer-e
treated wth each of the sel ected proteases at an

As shoumyif fdg.1% Folymywing 67 dreptnens obELE2n siopiftgantly irpduged iis moactlwty
(T CGI)quﬂé'MB Ol e '1 Qéﬂeﬁs WPS% kAbwre ?cpbé %ut?% &’s%@bg% élgs re sult fgg}aorts the

probes for analysis
notion (hﬁit LE‘Sa%awoaﬁﬁ\f@@ng@p@ Oéﬁ?(ﬁ-PQQbsequent silver stai n| ng
t he remai ni ng.sanpl es were .

3.3.1.3  Induction of nifric oxide release in BMDM from LPS non-responder mice

The NO-inducing activity of CLP1b and CLP2p was determined in bone marrow-derived
macrophages from LPS responder (C57B1/10 ScSn) and LPS non-responder (C5781/10
" ScCr) mice [Freudenberg, M.A., 19911. As Fig. 10 shows, the NO release in response to the
CLP pools is markedly reduced in BMDM from LPS non-responder animals as compared to
those from LPS responder mice. However, there is still a low but significant dose-dependent
induction of NO release also in BMDM from LPS non-responder mice, which, in contrast, show
no or only marginal NO secretion after stimulation with isolated LPS from Salmonella abortus
equi or Escherichia coli.

This result shows that the principle inducior of NO in CLP pools is LPS, but that (an) additional



I ncubated at 100C for 30 min to inactivate the
i ndi vi dual proteases. The protease, treated sanples
and nontreated controls of CLPlb and CLP2p were
I nal ested for antitunoral macrophage activation
% z@p}gy assay (conpare Fxanple 3.1.1.3) .?Cfmfﬁoé"”&lsss
fetal Ihie@b@hp@helﬂ@),gbc@sibﬁﬁ@’f RO3inaesoRl ndthire, BorditRItdls) torbisadilvinPor CLP
and CLP2p and the subsequent heat 1 nactivation step
PoOIS. ¢i'd not result in significant alterations in the
‘ macr ophage nedi ated antiturnoral activities. of
either CLP preparation as determned in the TCA assay
(Fig. 7A and 7B). The antitunoral mnacrophage
activator In CLP1lb and CLP2p turned out to be strongly
protease resistant. 3.2.3 Sensitivity of the
antitunoral macrophage activator in CLP2p to mld
peri odate treatnent Consequences of mld oxidation to
the antitunoral macrophage activator in CLP2p were
anal yzed by sodi um periodate (Nal ™) treatnment at 4C.
Briefly, 2.5 ng portions of lyophilized naterial were
dissolved in 0.9 m of 100 mM sodi um acetate buffer,
pH 4.7 in darkened glass vials. Periodate oxidation
was perfornmed after addition of 0.1 m of 2.5 nM
sodi um periodate at 4C for 2 h under constant
stirring. The reaction was stopped by addition of 0.01
m  ethylene glycol. Sanples were dial ysed agai nst
pyrogen-free water in Spektra/Por(r) dialysis tubings
(i.d. 11.5 mm nol ecul ar weight cut off: 3500 Da;
Serva, Germany) and |yophilized. Sanples of 0.25 ng
of freeze-dried material were subjected to
met hanolysis in 0.5 MHC /nethanol at 45C for 45 mn
~and peracetylation in acetanhydride/ pyridin (85C, 30
m n) and anal yzed for nobnosacchari de conpositions by
conmbi ned gas-liquid chronmatography/ nass spectronetry.
The remai ning parts of the sanple and corresponding
controls were finally tested for antitunora
macr ophage activation in the TCGE assay. WO
2004/ 073728 PCT/ EP2004/ 001553 45 Treatnment of CLP2p
wi th sodium periodate at mld reaction conditions
resulted in a selective reduction' of the sialic acid
content of the preparation (suggesting the presence
of glycoproteins) as revealed by GO M analysis and a
mar ked decrease in macrophage-




medi ated growth inhibition and destruction of tunor

cells as detected in the TCA assay (Fig. 8). Thus,

the antitunoral macrophage activator in CLP2p was

to be sensitive to treatnment with sodi um

ﬂg)rz“%é?g’é under nild conditjons suggesting tqnpérmmom/omsss

carbohydrate part of the %l ecul e(s) to be involved

in TCA activity. As oxidative inactivation of LPS by

sodi um peri odat e has been descri bed by Neter and Godin
3.3.1.4 NeCRktinfulatidPo&f @Rairophblds - witd 8BS/l ahad afrscombmant

consi stent with the concl usion of LPS being invol ved

i n AEOkiNgsage activation by CLP2p. 3.3 ldentification

of conponents in CLP1 b and CLP2p 3.3.1

Li popol ysaccharide (LPS, endotoxin) 3.-3.1.1 Linulus
LPS, aswelbag ytaay Idpfined cpiekings, ihAldihg dL-1Ftr-6,ahed Oy $i-4201 -13 and IFNy,

PR A MO TR —

the meteriamigeiols bf mwsmumh@séybmhmﬁgea enfd.) theS&fes -of culturing
i oWhi tt aker | ker svi

t
mactop e e el S, B L eusbbs Slane, or vith
mtxturéﬂﬂﬁ!hlegé ré%g?é?ﬁs ﬁ@?@é&fq are@hWécﬁﬁﬁd?P celld werd freatc¥iitB CLP2p, or

used. Brief the |lyop h| I zed P- preparations were

~ with cyfpkings, %@eﬁasmqumnﬁl wtm@d@@ tp sylokinescGyfeldne production

0,

was miRibd ty SRRy rebdrks PRARBEF LU ERERINGLR, SHR ERgo. Ugm) ttis
Importpmtte mpteaﬂhayFShE wasépum@tqh&)ﬁ"ee nbilthdL-Saapd ds10er e :

. preincubated at 75C for 5 mn followed by vigorous

shaki ng and sonification for 30 min at 37 C
IL-12 S@pmamphm;&l@@cﬂmtﬂm e rogtokmel preduction b%mdcﬁdphages during
infl ﬁ \@ccor 0 tlagrﬁpgot ocol s of the manuf a%tur
In am'ﬂﬁ'@ B may pedigerits aimylatary s BPtét*?Yo'Hd“C'ng

IL-12 ;ﬁ'béurﬁii%hd&nﬁlfér!?dﬂ_ i3 ﬁféytlié é‘ph?élélbgi%fco%ﬁtér-%@.ﬂé’tﬁr & BiRulation by
P2 ferenf lots of fetal sheep Iiver

p.3
IL-12 wal’@@ip (Rmﬁ@%haiwmterbtp coreparl thee sifepisoob diliRib and CLP2p

stlmulrﬂﬁﬁ%i'tlpP‘Eeg\?al%%}ﬂﬁlm%@?ﬂﬁegf BILE}?&EI gﬂ??‘%‘g g%[]é gvrégéhstu tured with

LPS (bfig/min ChPaAp| or with elLd, ec tibd 3 alohd) eorh E&b:/oiﬂatlon, prior to assay for
arent LPS-co

oo, GREBY e, SORBLE S o ouBS SRl T v reuces

(RecombibnBdyichits2@eredbbthPR dncoriifiDioRdhve RtinalBrdid&iis. 9%99 pooled

as determined in 12_|ots of CLP preparations. The

from 3 syehy stugies sre shpwpdn dabletlne fetal sheep |iver: extract
(FSLE) reveal ed apparent LPS contents of approximtely
10 ng of LPS equival ents; per g -of Iyophilized -
material: Thus, the anounts of apparent LPS in FSLE WD
2004/ 073728 46 PCT/ EP2004/ 001553



were found to be substantially |lower as conpared to

CLPI b and CLP2p indicating an average enrichnent of

about 10, 000-fold of the LAL reactive material. From

Its and fromthe observations of he nd
%rﬂgﬁ‘g‘g)é%%rjesi stance it was ,concluded that t]F](glIIEP%OMIGOISS:S _
macr ophage activator as enriched in CLPI b and CLP2p
nsj st.s imar i of ,endogenous LPS having _ .

TABLE /tiox ’f'@g'iﬂkn%df'éﬁﬁwmﬁ witly 61 P2prsstrasombinant pedplines
Treatde@npl e  4) . . kike 2evBls i el ahdrmatdigey X1 1 based

adsorption of LIPS In an a(tm]"ermt b%%ﬁ L{et%bl ete LPS
detectabl e by the ENEatests fromICliPlb and CLP2p,6.

LPS sel ective affi HEFJS} resin purchased from Bl 2#RAD .

(Hercules, California, U S A ) - Was performed—The
CLP-preparati ons were incubated at final
None concentrations of I<ifg/m in 0.7 2D pyrogen-fre24water
at 4C for 14 h under gentle shaking in the presence
or absence of 0.05 ng of the affinity sorbent. ,
LPS (1ggldequent I'y, the af3Binity resin was sedi nent edaby
trifugation 'at 00xg for 5 min, and the
CLP?-PEQS ants were tggt ed in the P63 assay. Ast6@hown
IL-12 {0kl 9, Pol ynyxigagB (PxB) tre nt of CLP2
[si élr’%fl)cant by reduclgg its bi oact?\?lgfy (TCd) 59 .
L-13 (Ohingianihd, D., 1967]40As LPS is kntwn to be neute4d i zed
by PxB this result supports the notion that IFSis a
bi oactive principle of CLP2p. 3.3.1.3 Induction of
CLP2philk4d2c oxi de rel eas#2 i n BVDM frorg7bPS non-respagger
' The NO-i nduci activity of CLPLlb and CLP2p was
CLP?‘P%Z?m ned in bone Q(grrow- deri ved® macr ophages”‘&’om
CLP2pLPS responder (C57Big-10 ScSn) andghPS non-resp?fsql,er
. (C57B1/ 10 ScCr) mce [Freudenberg, MA , 1991]. As
+anti-Tie{ 5 (10pgmdhows, the NO rel ease in response to the CLP
pools is markedly reduced in BVDM from LPS
non-responder aninmals as conpared to those from LPS
LPS+Tkd2ponder mnice. Howé§er, there ig48till a | ow lyop
i,gni-fi cant dose-dependent inductjon of - NO rel ease.
LPS%[%‘IIQO in BVMDM from LPS non- respongi‘b m ce, “whi c]’ﬁ50i n
LPS+angidhti2ast, show no g only margi nggl NO secretiop after
stimulation with isolated LPS from Sal nonel | a abortus
equi or Escherichia coll. This result shows that the
principlre Thductor of NOin—CtPpoot-s—is—tPS—but—t-hat
a (an) additional WD 2004/073728 PCTI EP2004/ 001553 47
Fresh adherent spleen cells were obtained from a pool of 4 to 8-week old DBA/2 mics.

500yl culiures containing 0.5x10° cells/ml were incubated in triplicate under the conditions
shown for 18h, and supernatants pooled from equivalent groups for éytokine assays.
b Arithmetic mean (+SD) of 3 independent assays, each performed in triplicate.

LPS and CLP2p stimulation seems to mimick stimulation’ by riL-12. There is some
synergistic interaction with riL-12; stimulation of cytokine production by LPS is significantly
inhibited by anti-IL-12; and finally rIL-'13 significantly antagonizes cytokine production by
LPS (with subsequent induction of increased levels of 1L-8). Obviously, stimulation by
. CLPZp replicates many of the effects of LPS (and/or rlL-12) stimulation.



fetal |iver conmponent(s), possibly of proei naceous
nature, contribute(s). to bioactivity of CLP pools.
WO 2004/ 073728 PCT/ EP2004/ 001553 48 3.3.1.4

i on of macrophages with LPS/ CLP2p
% WL—Q& ayt okines LPS,,as well -as many g‘g'?/FWQWOMSQ
cytokines, including IL-1, PL 6, IL-10, IL-12, IL-13
and | FNy, stinulate macr ophages to produce other

n vivo. In order to, conp
3.3.4.87 L UWhibior Br LpS ﬁE—g’gP"@EPCV\ﬁ' rpAqrRpbage ACHYRURN By anti-CD14-
agerdmibotdhcs effects of culturing macrophages or
dendritic cells with CLP2p or reconbi nant cytokines
.alone, or with mxtures of these reagents wer e

leenQﬁQ'%ﬁf]ifé?rty Irﬁstﬁﬁ&thﬁérp ﬂ)duﬁﬁt! s sé@%ﬁ a h%?e%g‘.n i CH& It.?sngd CLP2p it

. %LO Ines, Int sernce
was "%ﬁﬁﬁtd wbathes B2pyvight aﬁsafly@ﬂwﬂatmcaﬂs dolloptingpbindiwgs(and triggering)

to CD'?% %Ha%%gﬂ&g%%hﬁ%é ﬁtolecg’%afr?m ur G g,ﬁleﬁd(l%{i stipulgiiop. Using a
commervial Eﬁii_EDMs rrfopooiénalo dmﬁb(ﬁdyﬁf{UQfHMM Xiginla),6 stimltion of TNFa

Pl"OdUét}Op]‘qgf ?#éé'%tl %%5?'%6%5%31& &éo‘ﬁ'ﬁ 5 og)b%!gﬁgé ﬁsgh{‘fgyelnltj ?:orflcentratlons of
antl-CDMIvmmmmpmeBV\@ﬁﬂa pdeled ¥RI913 s%ﬂst’u@%s%& éﬁnoWnaﬁquéﬂlé 2. The
dataséﬁ: r{u aclt'g:gz)/ C by inducing |L-12 production

W thag nip sggnfgﬁgxgtly,@héblt@ﬁw Qntb@mtl antibodies and that there was
no dis€srhiblecdifferRabd #1 PhibfondfiLBY Atd @E ]gp\h{é(lz [ Machado,

F., 1998]. In order to conpare t ts of CLP1b
and CLP2p stinulation with these r econbi nant

TABLES! Okldﬂﬂﬁhffp'o&gsﬂd's‘g{n‘?@m%f B Wit LA b E:rl.‘jv%pal%eanu-cnm
CL or |naldd:mﬂlemt| on prior to assay for cyt oki ne - _
-~ - N asalala Qna N dy tO

; eﬁecorrbl TR cyt ok iIebitige e

obt al ned. accordi ng 10 conventiy prot uuu¢s —DHat a
pooled from 3 such studies argﬂﬁhown in Ta°b| e 1. WO
20041073728 PCT/ EP2004/ 001553 -49 TABLE 1:

Co-stimul ati on OI& nmacr ophages wjth CLP2p and

reconbi nant cyt okKi Pies Treatnen Cytokine levels in
None- cul'ture supernawansal TNFa | L- 1<id--6. ng/ml pg/-

‘None

LPS (1 pg/ml) None 138+24 -
LPS (1 pg/ml) 10 pg/ml 2648 - 81
LPS (1 pg/mi) 2.5 ug/ml 58+10 58
CLP2p (0.3 pg/ml) None 98421 -
CLP2p (0.3 pg/mi) 10 pg/ml 2045 80
CLP2p (0.3 pg/ml) 2.5 pg/ml 53+10 46

® Fresh adherent spleen cells were obtained from a pool of 4 to 8-week old DBA/2 mice.

500ul cultures containing 0.5x10° cells/ml were incubated in triplicate under the conditions
shown for 18h, and supematants pooled from equivalent groups for cytokine assays,



None <10 2.0 24 LPS (Ipg/m) 135 190 362
CLP2p. (0.3pg/m ) 85 135 .167 rlL-12 (0.l pg/m) 149
235 359 rlL-13 (0.1pg/m) 40 15- 1040 CLP2p+riL-12

CLP2p+r 1L-13 90 705 1140 CLP2p 2
?‘%’5’8’3‘9‘@%& -1L-12 (10pg/ M), LPS+r1L-12 166- %‘2’6%%’8??’“01553
LPS+rl L-13 69 110 1450 LP§+ant|-|L 12 68 80 75 Fresh
b e | een wer e,.obt ai ned, fr
WRGBCHFEER TR RNal R A Sudplbfon it [ BB o hyicentrations
used cwéimas sredwirs/ Iml comamletegr@utsmge@ istandardd lquestily BNAFENFa, these
e condltl for. 18h and su rnat ants pool ed
concep rgﬂq 61}5)1% qu&g fpth % NG a8 themgse ves produced no
chang%ﬁh&lﬁ‘é’@étb@teﬁ&éfél oBPNFaf, 3 i ndependent assays .each
o Am@gr ornmed in tngl icate. LPS and CLPZp stinul ati on

glirmean (3PLRf Sindependans assayg, each performed e triplcatene
synergistic interaction with rlL-12; stinmulation of
cyt oki ne production by LPS is significantly inhibited
3.3.1.6y dwiérance Induction fad ChP2y stiulatBors bghiPS cant | y
ant agoni zes cytokine production by LPS (wth
subsequent induction of increased [evels of IL-6).

Recerﬁhmud?e@ hiive Showm klﬁtISﬁﬁ)an@fFﬁﬁﬁcrbSIﬁége%%yﬁEPﬁw Y inhibited by )
B %%gs of LPS (and/or rlL- 12} st1 nul'ati on.

preincy Stioroshsthe Faprer Fais iz Gobesiimaldd/ 190z the opimai aq:tbﬁtmg dose)

conceﬁfraﬁoDn%fq_rPé:t—f @@gi‘-@l 5 %( RGO p,@@g rS]"deY% b%hﬂé possible cross-

anti -CD ven t’he s
tolerange mgluaed dqy LiAQ oe @piimab ptlmelatlad rhyr elmerdf}?t"o 3>rb(§2LR21S cells were

premc@?gtegl'(%gw)'g\tgq ngéﬁﬁ&ﬂ%h 9 a5 efhacb act re:tng}ured in

optlmatmnceraratmnz of)lalﬂgarlLQﬂéﬂCIePZmlmb@mcmbﬂbﬁ &ml*s asl%ayed 18 h later.
t ed,.stimulation conmer ci a
Data. Aol E 3 SHiBR Ao “é{h'f'th?ﬁeyg( UCHM 1, Sigma)

stinul ati on of TNFa



production by spleen adherent cells in the

presence/ absence of different concentrations of

anti - CDl4 was conpared. Data pooled from 3 such

' e shown in Table 2. The data show that

g_";’%ﬁ"?’%ﬂ ignificantly inhijited by anti c:D,l‘ZL‘L'T"%"z“"“’”“‘f’53

anti bodi es and that there was- no discernible

difference in inhibition of LPS and CLP2p activity.
TABLEAY) E Tolerpnge induddipiio CP2p stimulation by LS h LOs or

B N

Pre),[reéa%ggg #KIF?QFE%FHM. Illbo‘;:”l L];W (g/Pfgﬁ%ﬁl’l?gd mn:@ﬁ%ﬁgﬁne -10

pg/mM <10 LPS (1 pg/m) None §} 24 LPS (1 ogy) 10

pg/mM 26+8 81 LPS (1 g/m) 2.5 pg/m 58+10 58 CLP2p

(0.3 pg/m) None 98+21 -.CLP2p (0.3 pg/m) 10 pg/m
MediugP® 80 CLPRR,£0.3 jig/m) 2.5.,pg/m 5310 46_a Fresh

adherent spleen cells were obtained froma pool of 4
Mediuto 8- week oEBS DY) ce. 5Q6pk20cul tures cont ai ni ng

. 0.5x106 cells/m were incubated in triplicate under
Mediumh e condi ti 6RE2PQABSED or 18H2481% supernatants pool ed

from equi val ent- groups for cytokine assays. WO

2004/ 073728 PCT/ EP20041001553 51 b Where anti-CD14
LPS (Iflegimd)ddded dieing stirmul ation &tHh LPS/ CLP2p, -t he

ntrati u were as . In contrgl tests
LPS (lghg ng a st aﬁggﬁwgaﬁgntity of 3‘?‘3%2 t hese s
LPS (1085&@nt r at | pnp2pfo.3palkyy CO14 agided in the cytgkine

assays thensel ves produced no "change in the detected
level of TNF-a . Arithnetic nean (SD) of 3 independent

LPS(I%E)? AS, eacﬂ eerforrred in tri g‘j&ﬁt'e. 3.3.1.6

erance induction to CLP2p l'ati on by LPS Recent
+Wort§@.BdMgs have shown that stinulation of nmacrophages by

PS can be jphibited by preincubation of the sane
LPS(lb’é? wi t h Q’gﬂw&%@?m (1/ 106988 the optimefly
+Wort @8 3hivat | ng dose) B
LPS (10ng/ml) CLP2p (0.3pug/mi) 127421 0
+Wort (0.3 M)

# 6x10° fresh spleen adherent cells isolated from a pool of 4 8-week old DBAJ2 mice were

incubated for 24h with medium alone (first three rows) or medium with 10ng/ml LPS (next

six rows) or 3ng/mi CLP2p (final three rows). Some cells pretreated with LPS were’
cultured with Wortmannin (0.3 M). Cells were washed four times with 10mis ft:esh medium,

and recultured as shown (second column). '

b 5%10° cells were incubated in triplicate for 18hrs in 500 pl medium, or in medium

containing LPS (1 ng/mi) or CLP2p (0.3 ng/ml). Supernatants were pooled from equivalent

_culturés at 18h.

Consistent with data from other groups [Zuckermann, S.H., 1991], a preincubation of
spleen adherent cells With 10ng/ml LPS led to an inability to stimulate TNF-a production
- from these cells with optimal concentrations (tpg/ml) LPS 24 h Iater. Ngitably, LPS
preincubation also abolished subsequent stimulation by CLP2p. As shown, this tolerance



concentration of LPS [Ziegler-Heitbrock, H W, 1992].
In order to exam ne possible cross- tol erance induced
by LPS for optimal stinulation by either LPS or CLP2p,

[ prei ncubated (24 h) with 10ng/ m_LPS
@#@ﬁo\ﬁggr tinmes in nmedi ury and recul tured POI/EP2004/001553
d | itdefmabkiatid fsb M i CﬂhBZ e B 0.3 pm
in ucmw%t I|ton was assaye %rﬁk’\{agﬁgé?ﬁﬂp n 'P““’é I#alr:om 3 H
wortmanpigh es are shown in Table 3. WO 20041073728 _ _ .
PCT/ EP2004/ 001553 52 TABLE 3: Tol erance induction to

“CLP2p stinulation by LPS Pretreatnent’ Stinulation
Takenriigetherofectsfa shbwbiin iTables ngs U Qéd\‘/ﬁtiétlme Msetiee pﬁﬁ)clple |n CLP2p

' | g/ ) 1552 Medi CL 0. 3q/
el LS L)y 1560 e i cioiecS, ) 12008,
macro@ﬁaﬁeﬁdend:% ¢elieng/ ndt) reﬁlaB@ﬁblé Obf e Ardiidued +c§ﬂok7r793 Lﬁ’§scnbed

Furtherrg i e oG AB/CHigP S{DLIaHoR Np. IHbibiieR chy/ Aty-CBl 5 onacional
an’nbo@? éiﬂﬁlh]hﬁorilBY ﬂ‘?e%e(boolbvigrston{éi}vr%t Mﬁe@erﬁ’?ﬂoﬁ%ﬁ%ﬁ%g% isolated

herent cells isolated froma
LPS 'EBI)XI b genaraldoweven digret re signifi czaﬂ’ﬁ peirglielsrsith UR Siactvégty, among

o 6 8 S e S5 WA PR T 5 1 rocucton o

well ag @Vﬂoklnprm‘odletztbe)jam tﬂwreta%@d\mtm:tatdall_ﬂ:lﬂ e@htmﬂs HLAL assays) in CLP

poois SRR 3L et homoGne ARG etitiled dipinn FEdkbhe

colum). b 5x105 cells were incubated in tri pllcate
rs,in n d|um cont ai ni.n

_ f h m
In surbiey 45€ e it Bimne BY stalnantt LEGS et iropdals BLP1b and
CLP2makhieit pfatys mndfiporantadle in the bioactivity of these préparations and that lts

activity is modified by (an)other molecule(s) interacting with LPS.

332  Proteins
3.3.21  Methods |
3.3.2.1.1 Protein estimation and pattern (SDS-PAGE)

The fotal protein content of CLP1b and CLP2p waé determined by the bichinchoninic acid
(BCA™) assay purchased from PIERCE (Rockford, lllinois, U.S.A.) using fatty acid free bovine
serum albumin (BSA) as a calibration standard. Overall protein compositions of the
CLP—preparations‘were analyzed by SDS-PAGE on 15% (w/v) ac#_ylamide gels and silver
staining according to [Laemmii, U.K,, 1970] and [Heukeshoven & Demick (1988)]. Individual
proteins were isolated by preparative SDS-PAGE and subseqtient electrobldtting onto
polyvinyiidene diffuoride (PVDF) Immobilon-P membrane obtained from Millipore (Bedford;
U.S.A.). After staining by Coomassie Blue R250 the bands of the proteins were excised and
subjected to N-terminal microsequencing employing an Applied Blosystems 473 A protein
sequencer [Hunkapiller et al. 1983).



cultures at 18h. Consistent. with data from ot her
groups [ Zuckermann, S.H., 1991], a preincubation of
spl een adherent cells with 10ng/mM LPS Ied to an

to stinulate TNF-a production
WQQFMI& opt| mal concentations (1pg/m) %@23@0‘”55
| ater. Notably, LPS_ prei ncubatl on al so aboli shed
subsequent stimulation by CLP2p. As shown, this

33244, Fuirdienatond cleefrophprageasainss oHda L AIharsl CLPZp

performed in the presence of 0.3 pM wortmannin: Taken

t t.h da shown in Tables 1- est that
For degfﬁ%g E%rﬁg*sﬂ Pﬂé’i %prpw'@@neoswmfé&%ﬁégg%s welAgrqf S48 10 and
CLP2p2 mghw@holgmmmﬁqen&@ﬁ@ éléd%bh&@mé gﬁg@gg?gﬁﬂmed [JHngblut P.,

es/dendritic cells 1s not
1992; [ RGO ST OoF0 e el CASPT TbiROS. 1y (IRBG DR iG.e 1096]. For
compaikiB, b(h@'—p?@ﬂ@lrﬁ&drﬁibtbsﬂdnocﬁf ) @LPﬂB'ﬂ?éﬁ&Qtlde@%ﬂ “frgmﬁdult ovine liver

body, stinulation these pools Is

t
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samplé b@lﬂrf(ZS M Wﬁélﬁ §H Pave yelreal BEHM ‘R@@ §M§K‘Ebﬂ'ﬁaﬂ§ mM DTT; 2.9
lels wt act|V|t anon hem t he stri

al
uM bee%ﬁmneqns,tzaml\@ﬂeqpﬁewé&wwbms@nc%mMeEstFta;nd(ang@I oRAds (Wiv)
carrier MRpPORRLN RN 8S pelh. RATAYEHSW & Hﬁ&ﬂg%& bQ:B ce?fﬂgtion of 10 mg

i ncreased detectabl e LPS content$ ssay
C*-P1bd&5|f§L FUepequsst Ysr'l?nh“ffétﬂ%ﬁ sample ﬁohmmyemraoha@l icsihe anodlc side of

t yA 0
e o8 S T S T e

ha
piperazte digeriamideiBioRiad tHﬂwmgi ﬁpaw'yénandwﬁwam atoﬁgm Yh. After

. focusshbethB'g@%C\héfé'éqlulthatédq%‘FQOﬁﬁlﬁPﬁrlﬁﬁ‘FeP tﬁﬁﬁgtﬁﬁtht'I%slphosphate

her nol ecu

PH 6.5 4D oo 7L 1 DY Toare] Brt(wiih SDS pd Sicredorenst 70 °C.
FoIIow:ﬁ% Tnatvidg, Jehﬂs@éf@btﬂc ?o%tu'sgﬁ# bé]? V\Wnﬂﬂé&g{e&@% RASB%-PAGE gels

total proSeln cont

(23x30g &y AP nedd V)t REYIsIER: n O rifon (VA NA W%@@T@US@%@WHE) and

' eiectroﬁhtﬁr@&]@ﬁﬁﬁefie%d) Hﬁ%ld‘l%[ﬁ@ﬁﬂﬂ&b lUlSinP(H fvo- Qase of current

att acid free bovine serum alfbum n

. starting; With b1 At 428 r7BAY Epllogpd ey 2 el &l n &:bn@io Q sFCttSf?ﬂl"ﬁlh”ﬂ&’ﬂI
'mvestlzéﬁ@ns prdteiRs SR A hﬁﬁsgé@ %r@ﬁ@ieﬁté@dbybléllvﬁp%cé: '%%r Boraﬁg/"to the

cryl am de gel s and | ver t'ai ni'ng acc

metho ggf%@%m Hetlbe@wengﬂfl?}l %‘W@V‘Fﬂvlel:bké?ﬁ%v‘@hef&a@&ﬁ quropreparative
purposéd 88%etning AaLY sptlometry techniques the silver staining method of Blum [Blum,

H., 1987] was applied. Following in gel-digestion of excised spots by trypsin the peptide
mixtures were purified and desalted with a peptide collection device [Otto, A., 1996] and
subjected to mass spectrometnc analysis. Mass and sequence determination of peptides was
performed with a hybnd quadrupole-orthogonal acceleration fime of flight (Q-Tof) mass

-spectrometer (Micromass, Manchester, UK} equipped with an nanoflow Z—spray jon source in

the tandem mass spectrometry (MS/MS) mode [Miller, E.C., 1999]. In addition, cormesponding

- 1.5 mm 2-DE gels were subjected to electrotransfer onto Immobilon PVYDF membranes

.(Miliipore, Eschbomn, Germany) under semi-dry blotting -conditions. Following blotting the
proteins were visualized by Coomassie Brilliant Blue R-250 and and excised protein spots
were analyzed by automated Edman sequencing on a 477A pulse-liquid sequencer equipped
with an on-line 120A PTH-amino acid analyzer (Applied Biosystems, Foster City, dA; U.S:A).
Following primary identification of invidual spots-in the silver stained 2-DE gels of CLP 1p by



proteins were isolated by preparative SDS-PAGE and
subsequent el ectroblotting onto polyvinylidene
di fluoride (PVDF) |nmobilon-P menbrane obtained from

(Bedford; U S A). After stainin
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HoweVaF, b@e%% ﬁﬁﬂi&)ﬁﬁ Eﬁ&epﬁﬁgﬂﬁ%‘f e réltteleFP[po'SHha 10 to 30 kDa protein
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- electiopiei BeitaTes POELELF fgd dchnuea inmiaed aeompPRdisMlediEnobbinding
proteinQPEBPWB]ﬂ@S 4() %?éﬁ@ylﬁm I- él§-tra/‘h§ Y%Weré’s‘ér X\(PoiLsea; P1éo) Yeellular

N - et g enebl sacryl am d
retinol @tro&m r@Bﬁ&leavs )} thiaredoxined 6 89 &) ﬁadwyblqhmmﬁéb #&dor med

~using a two-step increase of current starting with 15
mn at 120 mA, followed by a run. of 7 - 8 h at 150
3.3.2.2¢ TWQrdlmaslpnabdectrwhm‘stw (2DEpasalysis tof FSE.E, GLB1G anchGLP2p
gels were detected by silver staining according to the
nmet hod descri bed by Heukeshoven [ Heukeshoven, J.,

Ana!ys%%o—dym&ﬁsml élgf:tr hBFe%%r(ﬁRﬁ%)aath s‘ﬁver%%u{ﬁﬁé Sr?‘ovpg I be a fast and

rnin 1 ronet At ques
. reprodugailzle rtetrf‘gllqt@t fmdhefcharawtar{zmqmpf the. pvélﬁmb}otmnsccapmmtmis of the

onglna{:ieéLE)Q*@ 91(?& Bs Gl o 83 Lt Rie G RSHbmPALS1P¥d TP Sha CLPZp
{(Fig. 14). In the two-dimensional electrophoretlc analysis of FSLE an extended pattem of
about 2200 single protein spots in the 100 to 2 kDa molecular weight and the 4.0 io 9.0
isoelectic point (L.P.) range was detected (Fig. 12). The 2-DE analysis of CLP1b preparations '
revealed a highly reproducible pattern of a total of 576 individual spofs that were
systematically numbered according to decreasing molecular weight and L.P. assignments (Fig.
18). The vast majority of spots in the 2-DE separation pattern was defected in the apparent
molecular weight area between 40 and about 6 kDa, ranging in isoelectric point (L.P.) values



m xtures were purified and desalted with a peptide
collection device [OOto, A, 1996] and subjected to
mass spectronetric anal ysis. Mass and sequence
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(Q Tof) mass spectroneter (M cronmass, Manchester, UK)
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bacteri ﬁg Calandra et al,, 1994; Bernhagen, J 1998; Metz, C.N., 2000}. Thus, MIF may
contribute to the antitumoral immunostimulatory effects induced by the LPS component of
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i

In an intial analysis high level of sequence identity of fryptic peptides of spot 458 fo a partial

sequence of 204 amino acids that has been deposited in the TrEMBL database under
accession number Q12915 were found, This preliminary database entry had been postulated
to represent a fragment of inflammatory bowej disease protein 1 (IBD1). According to genetic
linkage analysis the 1BD1 locus has been -implicated in determining the susceptibility of
humans to lnﬂammatory bowel diseases such as Crohn’s disease and ulcerative colitis (Mirza
et al., 1998 Forabosco et al, 2000). However, according fo novel genome sequencing data
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‘macrophage migration inhibitory factor (MIF; spot 536 in fetal CLP1b). The significantly higher
overall hemoglobin content of the fetal CLP1b samples as compared to the adult preparation

is ‘apparently correlated o the specific function of the fetal mammalian liver as a primary



CLP1b (spot 536). As the primary structures of M Ffrom
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Fromthe relative



silver staining intensities of all spots representing
henogl obi n al pha and gamma chains the total anount of
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536 Macrophage Migration 114 AA; 12345 Da Bovine: 93 %
i Inhibitory Factor (MIF) LP.calc,: 8.24 Mouse: 82 %
- ) Rat: 90 %
- 555 Acyl-CoA-Binding Protein 86 AA; 9912 Da . Bovine: 93 %
(ACBP) LP.cqlg.: 6.1 Porcine: 89 %
Mouse: 77 %
Rat: 77 %
- Table 4: Identification of major spots i in the 2-DE separation pattern of CLP1b by N-

terminal Edman sequencing or MS/MS analysis of tryptic peptides




74 Regucalcin (RGY) / Senescence 299 AA; 33253 Da
Mouse: 88 % 76 Marker Protein-30 (SMP-30) I.P.calc.:
5.89 Rat: % 81 Thiosulfate Sulfurtransferase 296

Da Bovine: 89 % (TST) 1. P.Oaic.
%mﬁ’g@%%o % 125 Carbonyl,,Reduct ase 1 276 ‘/’iﬁ”&%@ﬂ?ﬁ
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" Rat: 85 .% 145 3-Hydroxyant hrani | ate 286 AA 32542 Da
Rat: 87 % 3, 4-Di oxygenase (3-HAO |Pcalc.: 5.62 158
. 3.3.2.8 s rAiginRisce? aonstiept oAFSDE 3uith biabtive potitilo
N- Met hyl transferase GAMI | Pcaic.: 5.74 Rat: 86 % 168

~ " Carbonic Anhydrase 1tl (CA-111) 259 AA; 29440 Da :
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© was hlgh actlve in the TCGI assay. Hence, arginase can be excluded as a major cause

of the growth inhibiting effects seen in cultures set up with pools CLP1b and CLP2p.

Table 5: Arginase Activity in FSLE and CLP-Pools

Analayzed Preparation Arginase Activity

_ U)"mg protein
CLP 1 | 19.6

CLP1b 0.8
CLP2p o

FSLE 22.0

"Arginase content below detection limit of 0.2 U/ml



Nr. AA; MMalc. Human Protein to ... LP.calc./ app.
425 Super oxi de Di snutase (SOD) Ovine [Human]: Ovine:
% 151 AA; 15563 Da Bovine: 82 % [153 AA; 15804

80 % 1.P.caic..: 6.16 [5.701 M : 9
@120(’_@%35’% Rabbit: 81 % 4§ cellular Reti n?ﬁgﬂ’%@‘“@gﬁm
134 AA; 15719 Da Mouse: 96 % Protein | cRBP I
|.P.app.: 4.70 Rat 98 % 457 dycine C eavage SystemH

125% 3 Da Bovine: 96 % Protein (GCSH) |I.P.a

4 pra utative 42-9-9 Protein 123 AA; 13941 Da
Mouse: % | Pcalc.: 5 40' 498 Henogl obi n Gamma Chai n
O/ln Huma . Qvi ne: %- (Hb-gamm) 145 AA; 15931

RACTION QF lEIE@BQMSACEI]ﬂRIDﬂ WRED BETAL HEMOGLOBIN
I Pcal C..: 6.59 [6.71] 506 Henogl obi n al pha Chain
Ovi ne [Hurmn] Ovine: 86 % 510 (Hb-al pha) 141 AA;

The smal)amduetsBoﬁ/emmm)&? pbésehtlinlFaEs 18id 2ot Balirelyossdin & Yegree of
: 78 % 520 Fatty '
bioactily;of %'%fsr?oﬁrﬁ@ﬂfﬁ? ﬁﬁ\’aﬁtﬁ?fe}ﬂe SPestlaloginaln avisitional opgmponent to

FSLE, IGLPeb 4rid EABR) WashﬂRﬁbWe@ mofiffity iﬁ@r&éélﬂwtyg& e(?do&ﬁﬁ%qgrs nteracting

82‘V 6 Macr ophage ration 114 AA
with it %@ ‘é@&ﬁa rEictegaatny H?ﬁﬁqmme@ngfa@ff@%mqqupemm@@twere Beripamed.
Mouse: 89 % Rat 90 %

4.1 Methods

In order to identify the LPS or Lipid A—interécting protein(s) in CLP1b a LPS/Lipid A-specific
adsorption assay was developed. In this screening system polyvinyichloride 96-well microtiter
plates (Becton Dickinson) were coated for 14 h at 4 °C with S-form LPS from Salmonella .
enterica sv. Minnesota 188233, Re-LPS from E. coli F515 or a Lipid A preparation derived
from the E. coli strain solublized . as triethylamine (TEA) salts in LAL reagent water
(BioWhittaker) at concentrations of 5 pg/iml or 2 pg/ml, respectively. As a control a series of
wells was similarly treated with LAL reagent Water without the addition of LPS or Lipid A.
Subsequently, the solutions were decantéd and the wells were rinsed four times with
Dulbeccos phosphate-buffered saline (D-PBS; Lifetechnologies) without magnesium or
calcium salts. For reduction of potential non-LPS- or Lipid A-dependent binding of proteins in
CLP1b the LPS- or Lipid A-coated wells and the corresponding control wells were then treated
with 0.2 % (w/v) gelatine (Aurlon} in D-PBS at 37°C for 1 h-under constant shaking. After an
additional rinsing step (four times with D-PBS) the wells were incubated with CLP 1b solutions
of 1.0 and 0.1 mg/ml in D-PBS at 37°C for 1 h under constant shélging. The supematants of
the binding incubation were fyophilized for final analysis by SDS-PAGE. Then a series of four
washing steps with D-PBS at 37 °C for 20 min. under constant shaking was performed and the
corresponding wash solutions were also freeze—dfyed. Subsequent to this intensive washing
procedure, 50 pl of SDS sample buffer was added to each well for resolving of the i'emaining
adsorbed protein and coating materials. In addition, the lyophilized samples from the prior
" CLP1b incubation and the following sequence of washing steps Were resuspended in 50 pl
SDS-Sample buffer and the compositions of the collected samples from the adsorption assay
were analyzed by SDS-PAGE in 15 % (wiv) polyacrylamlde gels and silver stalning according
to the method described by Heukeshoven [Heukeshoven J., 1986},




555 Acyl - CoA-Bi nding Protein 86 AA; 9913 Da Bovine: 93
% (ACBP) |.P.calc.:6.11 Porcine: 89 % Muse: 77 %
Rat: 77 % Table 4: ldentification of najor spots in

-~ eparation pattern of CLP1 b by N 3
2%ﬁm§§aﬁencing or NS/ NB gpalysis of tryptﬁ%ﬁ%gggﬁﬁ%%s
WD 20041073728 61 PCT/ EP2004/ 001553 3. 3. 2.3 Argi nase
- a constituent of FSLE with bioactive potential An
42 inp@esaie protein present in standard FSLE is _
argi nase, an enzynme with inhibitory effects on in
vitro cell cultures mainly due to.its
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the obs¥h@idYagidy SaBcthe %é%ﬁ%& B eviﬁ@heﬁm@@ldiﬁgl—lbﬁf ?Ftﬂg comesponding
rowt h i nhj bltln%'e fects seen In curturés set up With
HbF syhubits, tctfter LBSy pR LipichAsoatsh micrafiteraplgles saseinitiel hemoglobin-directed

derlti g D AuRRPE RS PGB, bl 283 ruman
haptogfé%:pp_ﬁﬂ%bﬁngaf rigrea-fshicialns » bemagivbinespeciio reédgent. Ryéincubation
of CLPS &ithihitlip(M) 308/ L8356 BSHRBAANG/ NALRARe 8BS #m £, coli F515)
lead to Exnégﬂrlzlég re%uction in the intensity of the 12 kDa-band in the final SDS-PAGE analysis
as compared fo the non-haptoglobin treated CLP1b samble (Fig. 21). In previous studies,
binding of human, bovine and porcine adult hemoglobin (HbA) o LPS or free Lipid A as well
as a substantial enhancement of LPS bioactivities in vitro and in vivo by the p;'esénce of the
purified adult hemoglobin prebarations have been described indicating a novel
immunomodulatory function of hemolytically released free mammalian hemoglobins in addition
fo their primary oxygen transport function in intact red blood cells [Roth, R.J., 1994: Roth R.J.,
1988; Belanger, M. 1995].

Thus, ovine fetal hemoglobin [sheep HbF;' s-HbF] was here identified as the major LPS/Lipid
A-interacting component in the CLP1b preparations. Quantitative estimations using protein
' absorption fneasu’rements at 405 nm revealed an apparent HbF content of approximately 10%
(Wiw) in FSLE of about 3.2% (w/w) in CLP1b and of about 1.2% (wiw} in CLP2p. In
-corroboration of the 2-DE data (see Example 3.3.2.2.2). Thus, HbF represents a major protein
component in the fetal liver-derived extract.

The primary structure of the ovine hemoglobin alpha and gamma chains are shown in Fig. 22.

5. EXAMPLE 5
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preparati ons have been described indicating a novel
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5.3ree nAttomipt of dissTRiN Md bOriA6aYdn 8fy-chain 76 fetal
primary ox poen transport function in intact red bl ood
cells %‘FEBP Obif 3 1994; Roth R J., 1999; Bel anger,

5.9 199§vaé§m¢§,a|mgtﬁgd%et al henogl obin [sheep HbF;
s-HbF] was here identified as the najor LPS/Lipid
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berizoté (AME) (SIgHE") BRENEPHRISN T i JPbIM NaBiS Blowed by the
addition of 2 mi of 0.1 M KH.PO, and by titration to pH 5.8 with about 75 pi of 1 M
acetic acid. The molar ratio between HMB and hemoglobin was 7.5 to 1. Following an
incubation at 4° C for 18 hours, the excess HMB was removed by filtration on a
Sephadex G25 column (Phammacia) equilibrated in 10 mM MES buffer at pH 6.0.

The fetal Hb was then applied to an. UNO-S cation exchange column (BIO-RAD)
equilibrated in the same MES buffer and eluted by a gradient of increased NaCl
molarity up to 1 molar. Hemoglobin was eluted in two peaks, as shown in Figure 26.
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The first peak contained intact tetrameric hemogiobiﬁ, whereas the second one
cantained monomeric hemoglobin chains, with an apparent molecular weight of about
17 kDa, as demonstrated by its elution on a Superdex S75 (Pharmacia) column (Fig.
27).

The second peak of the UNO-S column was further analyzed on an UNO-Q (BIO-
RAD) anion exchange column, equilibrated in a 10 mM Tris-buffer pH 8.0, where it
was eluted as a single peak by applying a gradient of increased NaCl molarity up to 1
M (Fig. 28). Thus, a protein was obtained which gave a single peak with an
apparent molecular weight of 17 kDa on a molecular sieving column as well as an
‘homogeneous single peak elution pattern on both cation and anion exchange
chromatography.

Amino acid sequence analysis of the first N-terminal positions revealed that the
protein was a mixture of the o- andy-chains of fetal sheep hemoglobin (Fig. 22).
Adult sheep blood hemoglobin o,f-chain mixtures were purified with the same
results.

5.3.2 A new procedure: the thiol agarose method

A new and more efficient methodology for hemoglobin subunit (o, f and y globin
chains) separation by covalent chromatography is here described.

~Human as well as non-human hemoglobins are first immobilized on activated thiol
resins through cleavable disulfide bonds linking “exposed” —SH groups of either
beta- or gamma-chains to the solid-phases, Then, a-chain is selectively eluted with
50% acetic acid or other strongly solvating agents. After disulfide bonds reduction,
beta- as well as gamma-chains are finally recovered by elution with 50% acetic acid
or other strongly solvating agents.

The method reported below is not intended to limit the present invention and further
modifications deriving from the advancement of the hemoglobin/activated thiol resins,
the elution protocols being within the scope of the present invention.
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of acetone containing 6 MM HCO and mai ntained at - 20

C. After 30 mn incubation at -20 C, the pink
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pyridyldithio)propionamidolhexanoate). Excess reagent was eliminated by

- washing with ammonium acetate buffer, pH 7.5. 1.5 mi of drained activated thiol

resin were then reacted with 25 mg of fetal sheep hemogiobin dissolved in 0.2

mi of PBS buffer, pH 7.5, for about 3 h. The total amdunt of hemogiobin bound

to the resin {(ca.15 mg) was obtained by subtracting the amount of hemoglobin
sluting during resin loading and final washings.

2. Selective alfa-chain elution was accomplished with about 20 ml of 50% acetic

acid. The collected, hemjn containing 1.0 ml fractions were evaluated by
MALDI/MS (Matrix—assisted Laser Desorption/lonization Mass Spectromeitry)
using a Voyager-DE RP time-of-flight instrument (PerSeptive Biosystems,
Framingham, MA, USA). Two separate and independent MALDI measurements
were made for each fraction to evaluate the reproducibility of the averaged 50
laser shots. Mass analysis showed a single peak at 15,120 Da corresponding
o the ekpected mass of the a-globin chain. The purified alfa-globin/hemin
showed a typical absorption spectrum with peaks at 556, 538, 420, 343 and 270
nm. The product was isolated by freeze-drying. (Yield, 3.2 mg).

3. The resin was incubated with 20 mM dithiothreitol in ammonium acetate bufier,

PH 7.5, for about 2 h at room temperature, washed repeatedly with ammonium
acetate buffer, pH 7.5, to eliminate the released 2-thiopyridone and excess thiol
and then treated with 50% acetic acid to elute y-chains still adsorbed on the
solid-phase. The collected fractions were analyzed by MALDI/MS as described
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reveal ed that the protein was a m xture of the a-

andy-chains of fetal sheep henoglobin (Fig. 22).
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%hgom ai_ns) separation
ch ;ﬁ!,cpfyng yvasegr@plgggd;r'ﬁ@grocedures used for the cloning and

expression of sheep and human Hb cahins are as follows,

The eukaryotic expression vector, PIRESneo3, was redesigned to include an lg
Z&"—chain leader sequence (atggagacagacacactcctgctatgggtactgctgctctgggttccaggttcca
ciggigac) upstream of the globin genes, to allow for secretion of the globin chains in
eukaryotic cells (CHO). The following set of primers (with mRNA isolated from human
PBL) were used in this strategy: |

Sense primer: TAA ATG CTA GCG CCA CCA TGG AGA CAG AC

Antisense primer: ATT ATA CCG GTG TCA CCA GTG GAA CCT GG .

Human and sheep o, B and y-chains of hemoglobin were ampliﬁet':i by RTPCR from
mRNA extracts of commercially obtained human bone marrow and sheep fetal fiver
respectively, using the fo!lowing‘primer pairs (the region underlined represenis the
Age1 restriction site for cloning into the eukaryotic expression vector

Human a~chain:
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unigye fmmtﬂyldmm)emngmbdmdmnh)] hexanoat e). Excess reagent

T ilofd "B} HergconiSi 6 i ol Sbeiouias: dophpisestion of PCR
prodests nante vectdh) gollaveat b hudfi éﬁlﬁoﬂg@!&%@%&t@? Isbﬁeﬁogu%ts with
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number & mé’epengentry trar?sformed bacterial colonies were picked and grown in 5
ml of LB cultures. Plasmid DNAs, were isolated from each culture and analyzed by
digestion with either EcoRl (for sheep -, - and Y-chains) or BamH! (for human o-, -
p- and y-chains), followed by gel electrophoresis. This served to identify clones likely
to contain unique inseris for the respective hemoglobin chains. The latter was
confirmed by DNA sequencing.

Following construction of vectors including the hemoglobin chains linked fo lg &
hemoglobin chain Inserts, we designed an independent set of PIRESneo3 vectors to
include a 6-His tag with an enterokinase cleavage site inserted between the g k
leader sequence and the hemoglobin chain coding sequence, for ease of purification
of the cloned proteins. The following primers pairs were used at this stage:
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developed with either an anti-His or anti-hemoglobin antibody.

5.4 Antibodies to Hb and Hby-chain

For the production of monoclonal antibodies to the y-chain of human Hb, a 25-mer
peptide (corresponding 1o positions 48-72 of the full-length +y-chain),
SAIMGNPKVKAHGKKVLTSLGDAI), was synthesized (American Peptide Co., CA)
and coupled to KLH. Rats were immunized with the KLH-coupled protein prior to
harvest of spleen cells, fusion with YB2 parent myeloma cells, and selection in ELISA
(with plates coated with peptide or y-chain of hemoglobin} for hybridomas producing
mAbs detecting human y-chain.
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GG Hupan and sheep a, j3 and y-chains of herr%?I obi n,
Coppperciglanii-sheep ad aipbimap semoglatinsexerepbtain from Sigma.

conmerci al Iy obtai ned human bone nmarrow and sheep
fetal liver respectively, using the follow ng prinmer
6. pai r s EXAMPLES on underlined represents the Agel
restriction site for cloning into the eukaryotic
expressi on vector Human a-chai n: WO 2004/ 073725
PCT/ EFPRERARATION ASHD SHARACTERIZATIONA OR LPS.OGIRID A AND

T A QHENGPHOBRHORNG HERARRALHBINAS oA THuman
f3-chain: Sense prinmer: TAA TA A CCG GI' A TGG TGC ACC

TGA CTC CTG AGG A Antisense priner: ATT TA A CCG GI A
6.1cCT TAGrowdh TAE Thactede, GAPR  exdestion crand,: ReeRaeation  of

Ant | saneRoRnodb A MPER. T ' 1A Gra Gra ToT

GGA GGA CA Sheep a-, 0- and y-chains:

- Four batches of the E. colf Re mutant strain F515 [Schmidt G. et al., 1970] were
grown with a 10-L fermenter (Biostate E) in a caseine peptone medium [Schlecht S.
et al., 1975] inoculated with 2% of an 1h culture at 37°C, pH 7.2 for 18 h to stationary
phase. Bacteria were killed with 1% phenol and harvesied by centrifugation (JLA-
8100, Beckman). The cells (wet weight 402 g) were washed with 2 L each distilled
water, ethanol, acetone (twice), and once with 1 L diethyl ether, then dried (yield:
101.5 g). _

LPS was extracted from freeze-dried cells by the phenol-chloroform-petroleum ether
(PCP 1) extraction method. [Galanos C. et al., 1969] The last precipitate was washed

twice with acetone (100 mL) to remove residual phenel, centrifuged (10,000 x g, JA-
10, Beckman) and the pellei suspended in distilled water (20 mg/mL); the pH was
adjusted to ~ 8 and the suspension extensively dialyzed against distilled water, The
retentate was lyophilized to give purified Re-LPS (3.23 g, 3.2% wiw).

6.1.2 Isolation and purification of monophosphoryl Lipid A .
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dorfd Wc% ﬁﬁ%% mg) in eight aliguots of 20 mg per PLC plate (2 mm

thickness, 20 x 20 cm, Kieselge! 60, Merck). After PLC, MPLA bands became visible
when spraying the plates with bi-distilled water. Fractions were scraped off from the
dried plates and eluted with chloroform:methanol 80:20 (v/v) from silica gel by
filiration and washed twice with 10 mL of the above solvent. Pure MPLA fractions
were concentrated on a rolary evaporator and re-suspended in 2-5 ml water, to
which aqueous triethylamine (TEN, 0.36 M) was added drop wise until pH ~ 8.5 was
reached. The Lipid A TEN-salt suspension was dialyzed against water (600 mL, four
times}) and freeze dried.

6.1.4 Compositional analysis, sugar, phosphate and fatty acids

GlcN was determined by the method of Strominger et al. [Strominger J.L., et al.,
1959] after hydrolysis with 4 M HCI (100 °C, 16 h), and phosphate by the method of



6xH s- human henogl obi n yrsense:
AGCACCGGTCATCATCATCATCATCATGATCTGTACGACGATGACGATAAGATG
GGTCATTf CACAGAGGAGGAC 6xHi s-sheep henogl obin a-, fl-

ﬁ%%}l‘@?ﬁ%wCATCATCATCATCA;;EATCTGTACGACGATG./Al’(‘fc’5.&'?’/?\/ﬂéﬁ.&"ﬂé53
CTGACTCCTGAGGAGAAGEC Anti -sense uni versal priner:
TCCGAATTCGAATCCGGAGAC After Agel digestion, T4

l'igation, and transfor mati on, independent cl ones

L I e e
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reactin
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condi tions, using Sigma medi um~ 10x- concentr at ed

thes sipsiting: daitys asid (etbid estore svarer extrapted rihtees tishes with 3 mL.
cthF%de&rm 3@@% frafdyf! aﬁ&taﬁﬁlgﬁéﬁ ﬁ{é@}f_g;ase di gestion, with

aneé vel oped with either an
GLenanalysis was perfarmiegnwigh @Varuanmmuwoe chrameiogaphesquipped

wﬁ@ i g%@fgg’_?éfluﬁmﬁa'o? gﬁal X g‘?l@;ﬁ%ﬁoa%hgntl QRQOCU@Rflusmg a

tengxmamlnke g('artwrrtestadmgl frgmt 2SI t0 @B UB-at25 FiC/inire Injector and
MGENPKVKA KVLTSLGAI )., ’

- dotelior it WA SR BFHeUGR Yeb Uoeaar oLy Beppdin e of

1 nidlidin, Iaaécﬂumnrp@essmw of 2&g -wnh ah@md%;ﬂit caticplvad 1protAe external

st g S S, B B, o el " Byerstatve

detetraiasors 6fthe ibdvatdd fagplab@e. or y-chain of henogl obi n)
for hybridomas producing mAbs detecting human

y-chain. WD 2004/ 073725 PCT/ EP2004/ 001553 71 A
8. 1% m | Q\ﬂat’?i&fa%%féﬁé séze %ﬁnﬁ%b—&t’fﬁﬁﬁt (MALDI-

-chai n, using t e syn peptid
DAI LGWWMNBFIBEWK i nuni zi ng vv| t h BSA-coupl ed
pepti de and screening as above. Confirmation that the
het er ol ogous and. nmAbs detetcted the rel evant
MALERT G M walsaperormed with ai BritebiRefibs tlefBirulgertFranzen, Bremen

Giermany) in linear configuration at an acceleration voliage of 20 kV. Lipid A was
" dissolved in aqueous TEN (0.07 M) at a concentration of 2 ugiyL, treated with a small
amount of an Amberlite IR-120 (H*) cation-exchange resin to remove excess of
sodium and potassium, and 1 uL solution was mixed with 14L 05 M 24,6-
trihydroxyacetophenone (Aldrich, Deisenhofen, Germany) in methanol as matrix
solution. Aliquots of 0.5 ul. were deposited on a metallic sample holder and analyzed
immediately after drying in a stream of air. Mass specira were recorded in the
negative and positive ion mode. The instrument was mass calibrated externally with
similar compounds of known chemical structure.

6.1.6 Nuclear magnetic resonance (NMR) spectroscdpy

For NMR analysis, the fully protonated Lipid A form had to be prepared which was
obtained suspending 13 mg purified MPLA in 2 mL distilled water at 0 °C, increasing



Conmmer ci al anti-sheep and anti-human henogl obi ns were
obtai ned from Sigma. 6. EXAMPLE 6 PREPARATI ON AND
CHARACTERI ZATI ON OF LPS, LIPID A AND I\/O\lODHOSPHO?YL
LIPID A 6.1.1 Gowh of bacteria,
extragif %ﬂon and preparation .,%f nonophosphat e ﬁrp 23"%?01553
(MPLA) Four batches of the coil Re nutant strai-n
F515 [Schm dt "G et al., 19701 were grown with a 10-L
fermenter (Biostate E) in a caseine peptone nedi um

thd Eﬂﬁbeﬁi%y%ddaﬁ%h dlo. 36 ﬂﬂggq'ﬂeobg Q@ﬂléﬁﬁ%:’{!éqheﬁ%éﬁreﬁ?ng of the

culture at to stationar

p"b’@as@ bXBé@@‘@QICHOW@ Qﬂl MeHCWm ihe1cait %%Preﬁma%éd Lipid A was
15&\51%?! %§?z%ﬂtrﬁ¥v%&%ﬂt(é$%w ga§ ff 4 mﬁgﬁé#%m%ﬁ W%s%\ﬂb‘%n 3mL

4: Hc!ﬂomfchré'dmetbmnet (VI\étatnanaheddhlteeﬁEan witle &)l distilieshweter. After

rnfbll of i et e L R leF B Ol oo Ntk spect

of pWiPhél warkel recarded rim 08 mbl ehloroftdrimet)/meiitiBi-k) 4eix(vd\6)0h iSomm high

net.ho Gal apgs, C. et al 969] The last precipitate
Pr%%oﬁmaaw%qe%ewﬁﬂm%‘%% e (100 nL) to renove
Protesi(tHiadnddieproton dutedied RDIGMR(sHachahave beer fecoldad on a Bruker

DFS@%O%\)&@&EISEEC% e%%gg é @{@-Pzegppétnra 9}% f,llré'nllcﬁfg@%—g/methanol-
ds fempﬁa@é BBerf Yoy 8t ¥osl ;@+ eféﬂ@bg% irflegHal He%‘i’ar}ol (31 8.35
yophi 1 ze

vater. The retentate wa to give puri
ppRe 5t AS.q Bprap "I/ HLCQSYoenpeajimesiswerel pasloamed nisingdstandard Bruker

nmonophosphoryl Lipid A. WO
So‘g‘g%’]&mw]ﬁg‘?)rzpzoom 001553 72 Crude nonophosphoryl

Lipid A (MPLA) was obtained from1l.0 g Re-LPS of E
col i le by hydrolysis in 100 nL hydrochloric acid"’
62(O 1 at 100C for 30 mn. The hydrolysate was

'6.%£90l eOP@ﬁfld:ﬁﬁan 6?%?8;& hugRATI(E 2RER SiPBY uﬁﬁ.uﬂ&taihm

Hettich, Rotixa t he sedi nent reSuspended in
chl orof orm nethanol 80 :20 (by vol.) and dried to

TL@ia‘f*%lfs?sloﬁn %e IGhidde M?b@ﬁéte 43 ity U@lam%—#}gx‘%‘fceﬁ@rﬁdrolyms

mat er’ al consi era e hOﬁD ene
of MPEATeyeated aurpraipoly enipiue freotionsy (Iam Y. thhfoliowmg two MPLA

fra}(“@i'% {64 8§t§ﬁ199 ty brepafhuE Makr A omaldgrapty (PLo) Ml tentatively
assigned based on their known Rr values [Z&hringer U., et al., 2001] and MALDI-
TOF mass spectrometry: MPLAwm (Rr 0.77, 13.1 mg,), (vield 8 % w/w). The
MPLAgenta present in all crude Lipid A was not further investigated.

6.2.2 Compositional chemical analysis of LPS: sugars, phosphate and
fatty acids

Fatty acid analysis of the MPLA revealed (R)-3-hydroxytetradecanoate [14:0(3-OH)]
(1411 nmol/mg} in a molar ratio of 3.7 mol/2 mol GlcN whereas 12:0 (1.0 mol/2 mol
GleN) and 14:0 (0.8 mo¥2 mol GicN) were found to be in the expected range.
Phosphate was estimated as 0.9 mol/2 mol GlcN, compatible with the structure for

the MPLA Lipid A backbone [(4'-P-8-D-GlcpN-(1-»6)-D-GicpN]. Further analysis was

necessary in order to assign the positions of the various fatty acids in the purified



6.1.3 Analytical thin layer (TLC) and preparative
| ayer chromat ography (PLC) Analytical TLC (Fig. 29)
was done on alum numsilica gel sheets (0.2 mm
j 60 Fes, Merck) to which 30 pg of
?é)en%ﬁé@%é?e applied per |lang. TLC sheets vvelr?cgl‘;ﬁ)"‘004/0(_)1553
devel oped i n chl orof orm net hanol : 1% acetic acid
100: 50: 3 (v/v/v) and stained by dipping in ethanol:
conc. sulfuric acid 85:15 (v/v) and heati ng.

repar at i ([fication of Lipid Af tions was
M aa§}5| W\’r&’?f Fi!%é“{ﬁspisaeﬂf?'{‘%&@@m\s%) spgptroscopy for the
coppipasiudtuml kaxgsis ohihemaiged maidtyle. (PLC) pl ates | oaded

with silica gel using the sane solvent system as for

anal ytical TLC. Preparative |layer chronmatography (PLC)
6.28S JdMALDITOF Mass's e&rwaﬁ?pm In eight

al i quots of 20 ng peP PLC plate (2 m)lﬁx t hi ckness, 20 x

20 cm Kiesel gel 60, Merck). After PLC, MPLA bands
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caifrying tfoan $4:0(@0éf) conlcarvd bhkach dR:Cangdtialy (@¥aRaedntsnoisotopic

e- sus j.n, 2- e o which ueous .
RS RRel 7 o6 Coel TSP L el m,AGE Sibren minor
pe@is maoSt bkelpsorressuriarm. o Higgrhemborofl FAOSaMd [TIMRBRMIS) @M4:0],

was_.di al yzed agai nst water (600 nL, four tines) and
respPelAlY.-dried. 6.1.4 Conposi tional analysis, sugar,
phosphate and fatty acids G cN was determ ned by the
nmet hod of Strominger et aL [Strom nger J.L., et al.,
6.21459] NWMRspesjssppy pE MRLAn4 M HCI (100 C, 16 h), and
phosphate by the method of WD 2004/ 073728
PCT/ EP2004/ 001553 73 .Lowy et at. 1954. For the .
The griman strackne o) MRLAwe ovas: thrined invieptightad dgnpbies (*H), carbon

COReaTA R RhGSLETY) MY spchthby ifl ] "Qlodl i Ahipthapor
(vivjaThpetd andeRD axﬂ\tga][spmm ?’nﬁb}pﬁi ? xg?aerhbigu&ésrﬂg@m«lnaﬁon of the

. . [ -
priabf SR Shrd e g It Breupflerd 1 Shritilpeatem
(Fig.elp) ting fatty acid nmethyl esters were extracted

three tines with 3 nL chloroform concentrated, and
anal yzed by G.C

The reducing end of GicN | showed two anomeric protons (H-1a 4.68 ppm and H-1p
4.03 ppm) with Ji 2-coupling constants of 3.5 Hz and 8.4 Hz, respectively indicating

o and B-configuration in the proportion of 5:1 for the reducing MPLA. The H-1’ signal

(4.26 ppm) of GlcN Il (J12 8.1 Hz) indiqated a B(1'—6) interglycosidic linkage in the
Lipid A backbone. All other protons in GicN | and GicN I were assigned by "H/'H-
COSY (Fig. 24c) and 'H/'H-TOCSY (not shown) by consequent 3. connectivities,
starting from the H-1 or H-1’ signals, respectively. All chemical shifts are in good

agreement with previous published NMR data of non-derivatized Lipid A hexa-acyl

molecules {Zahringer U,, et al,, 2001; Ribeiro A.A., et al., 1999].
The acylation pattern of the four primary [14:0(38-OH)] and two secondary fatty acids
(14:0 and 12:0) was concluded from a comparison with NMR spectra of Lipid Anexa




GL.C analysis was perforned with a Varian nodel 3700
chr omat ograph equi pped wth a capillary colum of
SPB-5(r) (Supelco Inc., Bellefonte, USA) using a
%ﬁm wi e gradi ent startlng from120 Cto 12‘-6‘2'%}%“

ol InJ ector and detectpr tenperature wa Blooriss
Hydrogen was used as carrier gas at a flowrate of 1
nmJrmin, a colum pressure of 2 kg cn2, and the split
ratio was 1:10. An external standard of fatty acid

(Lipd mﬂlsrﬂﬁisﬁhﬁte)"’ﬁ%béi?@ﬂ A0kt &uaidgbzt'{h‘éedaﬁ stic cross ypeal«:s of H-

quantlt tive determnation of th I ber
3"adn@id1-36in the prmery fallysacide dossassed the same chemical shift as the
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Bruker-Reflex Il (Bruker-Franzen, Brenen, ' GCermany)
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arﬂﬂ[aandrﬁfbh()mt and lrreferanlmﬂléa?LNMRf Sic8sodpyN e Sthtbral identity
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GlgpN BHBrGlesNiwf mhich bothuarion. gmupsq inopasiidn 2.dmde: and both
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ThrbBE0(SgR0) ira pusitiens et and e (GlRNE he are R@ihelr \weyRR@ with 12 0 and

1480 TRty VoW BB o PEsas A GIERG DrantfEABEA 1) of the
Lipid Auisackbene @réd unshbstitead. THE @BHpfots %ﬂ%exaestﬂﬂm |s shown in

_ troscopy For  NWVR anal ysis, the fully protonated
Figlfe?,

d Aformhad to be prepared whi ch was obt ai ned
suspending 13 ng' purified MPLA in 2 mL distill'ed water
at 0 C, increasing WO 2004/073728 PCT/ EP2004/ 001553
74 the pHto -- 9 by addition of 0.36 M aqueous TEN
and consequent decreasing of the pHto - 2 by adding
drop wise 0.1 MHC in the cold. The precipitated
Lipid A was isolated by centrifugation (2500 g, 5
mn, 4 C). The sedinment was dissolved in 3 nL 4:1
chl or of or nf net hanol (v/v) and washed three tinmes with
5 nm distilled water. After renoval of the sol vent
the residue was dried over P4010 in a desiccator. NWR
spectra



of MPLA were recorded in 0.5 nL
- chlorof ormd/ nethanol -d4 4:1 (v/v) in 5 mm high
preci sion NVR sanpl e tubes (Pronochen). Proton (1H)

I oton detected 2D- NVR spectra have f‘frEP 1
?@%8?‘3&%?9%n a Bruker DRX-600 AVANCE spectroir;re e
d4

600 MHz. Spectra in 2:1 chloroformd/ nethanol -
(v/v) have been recorded at 295 K and referenced to
internal nethanol (SH 3.35 ppm Sc 49.0 ppm
1H 1H COSY experinments were performed using standard
Bruker software (XWNNWMR 2.6). 6.2 Results 6.2.1

7. Puri f IBEXAMPKOEGf Lipid A and TLC anal ysis by
i mmunost ai ning TLC- analysis of the crude Lipid A
hydrol ysate, as it was obtained by acetic hydrolysis
of LPRIOCENEMICAL CHARACIBERISATION DR MRS-DIBAGGREGATING

2. R UEhLH B e AT e e

tentatively assigned based on their known RF val ues

[ Zahri U., et al., 2001] and MALDI - TOF nass
7Aoot MEIOUS . \BLANGK (RE 0. 77, 13.1 mg.), (yield 8 %

w w). The MPLApeota present in all crude Lipid A was

Coti i e e e R LARIFH op fiscerfanBom SR bodclies By acur
maﬁmaﬁwj he@giab’ml {ibAS pxypatdﬁenmpgpinen? dispdrsion oAt ihle physiologically
PreORbREIY O LE AROIBGRRS "< 1S Ty M ob iR gy dosgribed
[Rolig FOJ.( 198; iava, \Wol199@ Bl Fadgl 199B] OF ¢r(arialysisl of Dotenlial analogous
oG L 848 6 g "R B AL Wgto o P
assap maatastabishect dmplbying threuRhast@ysteyn™ apparm(&nhé'rphaln Rharmacia

. ' - 1 -56)+ . Ltne
N L T U —
entpacs $V. disnasbta heB238rat auinal avnognbaiicisoll M2TH egpliwas iredbated in

e 004 LRGSR AR s g o
°C fan S0 roionPulkseguentivg theusarhples wieresplacer intibe adiustet to native PAGE
ool ynadyl B Gl R RS LAE SRl e oo e
TrisveClanbk = 7.6y 481 mi &-mperoaptnethancl; 40 % (w/v) glycerol; 0.008 % {w/v)
bromphenolblue} and sample volumes of 1 4l were automatically applied to the stacking
gel zone of a PhastGel™ Homogeneous-20 gel equipped with native PhastGel™ Native
 buffer strips (Amersham Pharmagcia Biotech) in the PhastSystem™ electrophoresis unit.
Non-denaturing electrophoresis was performed at 4 °C and a constant voitage of 400 V
in a programmed mode. Following native PAGE the 'ge!s were silver stained in the
PhastSystem™ development unit according to the protocol of Heukeshoven and Dernick
[Heukeshoven, J., and Dernick, R., 1988]. For control of the integrity of the prbtein
components throughout the prior native incubation procedures SDS was added at a final
concentration of 2 % (w/v) and the samples were heated at 95 °C for 5 min. The
denatured samples were finally analyzed by SDS-PAGE in PhastGel™ Homogeneous-
20 gels equipped with PhastGel™ SDS buffer strips (Amersham Pharmacia Biotech)
according to the standard protocol of the manufacturer and subsequent silver siaining.
In comparison o ovine HbF preparations of human HbA (SIGMA-Aldrich), adult ovine



nol ecul ar i on peak [ MWLnhexa-HlL at mz 1716.15 (Fig.
30), being in excellent agreenent with a MPLAhexa
consi sting of the de 1- phospho Lipid A backbone and

%@ %‘(?Iq%?’;ed ﬁmnm sot 0|(o)|_?: a%l ggﬁl g]; ﬁggg %/}2:‘%71?@%0%61%53

for C94H193CQB0N2P). The spectrum al so showed m nor
peaks nost |ikely corresponding to fragnmentation of

14: 0 and [14:0(3-OH) + 14:0], respectively. 6.2.4 NWR
spectroscopy of MPLAhexa The primary structure of

he?ﬁg#k*m@ afnurrteh@ fréé‘ﬁé%bwﬁé%@%oghbbwl\gmfﬁﬁf?%re analysed for

spectiroscop

r.bon hor us
L i850bredaloR b oibedr Beiivs Pbaer™ (A ESSho 1D and 2D
NVR spectra enabl ed an unanbl guous determ nati on of
é %LlpidAstructure, i ncl udi ng the
%hosph BEhd fatty acid substitution pattern (Fig.
31). The reducing end of GcN Il showed two anomari c
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r e reduci ng
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c roma comparj son
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diseggregativanaciiities hweré shewhhe b@lpﬁésjléﬂkb‘al lﬂﬁ@'lﬁfla h@mleh@;hd?e leted
d mg[ £ I cal acylation pattern
prdﬁg%ﬂano a ||§§ﬁ€hé®?wtgpmt( sults of the chem cal
anal ysi s, "MALDI - TOF nass spectronetry,

The observed profound dispersion of LPS aggregates represents a novel property of
fetal ovine hemoglobin that has not been described for mammalian species to date.
Moreover, in clear distinction from the well documented oxygen-transport functions of
fetal hemoglobins our analysis surprisingly revealed that the observed LPS
disaggregation activities are mediated by the protein (globin) chains of fetal ovine
- hemoglobin in a heme-iron independent fashion.



and 1D and 2D honp- and heteronucl ear NWVR

spectroscopy, the structural identity of natural

hexa-acyl mnonophoryl Lipid A (MPLAhexa) fromE. co/i

t ain F515 was unequivocally shown j '

@&Q@Mﬁ% backbone was det;grm ned as [4' _P_%(f_’réﬂiboﬁmmsss

JcpN'-(1'-46)-D-d cpN ] of which both am no groups in

position 2 and 2' and both hydroxyl groups in

position 3 and 3' were acyl ated by

3- hydroxytretradecanoic acids. The 14:0(3-0H) in

positions 2' and 3' (GAcN1Il) are further acyl ated

with 1g; 14: 0, respectively. The hydroxyl groups .
8 at posugf‘ggﬁﬂ%s(a cN 1) and 6 (GcN I1) of the Lipid

A backbone are unsubstituted. The conpl ete MPLAhexa

struct ' wn in Figure 2. WD 2004/ 073728
T oy ERRIS B BIOACTIITIER RPiLPS GBY GIPEMAND FETAL OVINE
CHARAGHERIGHEIOBN v, DI SAGGREGATI NG ACTIVITIES OF
FETAL OVI NE HEMOGLOBI' N AND HEME- FREE HbF 7.1 Met hods
Concerni ng the nol ecul ar nechani sm of the enhancenent
f LPSyf dalist b e t  oannal i he l.obi n
B0 oA RSO RSP EES on LR foond Dpmpeiahic
8.1chysi dilethaedsl | y predoninating | arge LPS aggregates (
? Da)l by HbA has been described [Roth, R J.,
8'1%%4; ]%‘%%E'&ﬁ/v, 1994; Roth R J.. 1999]. For anal ysis
of potential anal ogous effects of highly purified
etal ,ovi ne henogl obin (s-HoF) an automated native
LP&A@ free Slpidid §ra 1 pnterea) senifinspselg Reenutant R595 as well as
Mp{lpmé@@h%@é&_appar atus (Amersham Pharmaci a Bi otech).
Briefly, Re-LPS purified fromE. coil F515 or S-form
LPS from Sal nonella enterica sv. Mnnesota 188233 at
8.191.51 nahijcgoncentrati on of 0.275 pg/pl was incubated in
" the presence or absence of the anal yzed henogl obin
preparations (0.375 pg/pl) at 37 C for 30 mn.

n e_S e re placed ip ice, adjusted
6- b PSS ke BCaRE RIS BALE)S s Hioth oPisinest rom the bresding
facilites of theMaoRizeok-Irastiad fitdhinvenkiaomb sFiitgr (200 mv
Tris HCl, pH = 7.6; 40 nM 2-mer capt oet hanol ; 40 %

(wv) glycerol; 0.008 % (wv) bronphenol bl ue) and

8.151a3| ®rephradn ofmdrifé bOREMaAYHRAEH '
t he st acgi ng gelmzcl)ne of a %ﬁgst Geﬁﬁ’é?bﬁn%gmggggégmnm)

gel equi pped with native PhastGeN-Native
see Example 3.1.1.1

8.1.14  Induction and‘determination of nitric oxide release in murine BMDM
see Example 3.1.1.4

8.1.1.5 Human cells

8.1.1.5.1 Isolation of mononuclear cells from human heparinized blood

Human monocuclear cells (MNC) from aduit healthy donors were Isolated on a ficoli-
density gradient [Bdyum, 1968]. MNC were washed four times in HBSS and



buffer strips (Amersham Pharmaci a Biotech) in the
Phast Syst emlIM el ect rophoresis unit. Non-denaturing
el ectrophoresis was performed at 4 C and a const ant

wehh@Rssf 400 V in a programmed node. Foll 004/001553
native PAGE the gels were gjlver stained in {t#’]ﬁq 0

Phast Syst emlM devel opnent unit according to the
prot ocol of Heukeshoven and Dernick [Heukeshoven, J.,
and Dernick, R, 1988]. For control of the integrity

' ongnts throu t th rior native
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data strongly indicate a profound
s"é’égg‘é‘l’%ﬁ“q(fl%ﬂéips aggregates by the highly purified

ovi ne HbA and HoF prepar ati ons [Roth, R J., 1994,
Rot h I n partlcular t he
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| 8.2 Cytokine (TNFo. and Interleukin 6) induction in vitro by LPS, Lipid A
or partial structures and hemoglobin or substructures derived
thereof

8.2.1 Methods

Mouse splenocytes or human PBL (Ficoll-Hypaque purified) were incubated for
24 hrs at 37°C In 1 ml MEM medium {with 10 % FCS) at a concentration of 1.x10°
cells/ml, alone or in the presence of varying concentrations of LPS, with/without



di saggregation activities were shown to be preserved
also in a hene-iron depleted preparation of fetal
ovi ne henogl obin (Fig. 33). The observed profound

of LPS aggregates represents a Noyelmpinos/o01ss3
gﬂro?ggat%ﬁgf fetal ovine heggogl obin that has not 2bee_n
descri bed for manmal i an species to date. Moreover, in
clear distinction fromthe well docunented _
oxygen-transport functions of fetal henogl obins our
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Reagents LPS and free Lipid AfromS. enterica sv.

M nnesota Re-nutant R595 as well as MPLA were
Tvih{yPes o4 studiss havepbagre perdornted th0assag khe Lsplnérgrsﬂb achditbetween
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a ficol enS| y gradi ent
owgr{@gnqelgﬁ atndnBsoﬁ RigHRSP diffedent subsiructures of HbA or HbE were
employed for their ability to produce this synergy. It is obvious that optimal synergy
for TNFa production was caused by fetal Hb o, y-dimers in conjunction with LPS (Fig.

40).

In a further set of experiments, the cloned y-chain of sheep Hb was assayed in
comparison with the cloned B-chain (Fig. 40a). As determined by TNFa-production of
mouse spleen cells and as Fig. 40a shows, an impressive synergistic effect was seen
between LPS and the y-chain substructure which was not obvious in the case of the
cloned B-chain. This result proves that the y-chain is involved in the synergistic
‘activity between LPS and Hb. It is however not excluded that the g, ?—dimer is
involved in this synergistic effect,

8.3 Synergism between monophosphoryl Lipid A (MPLA) and purified
sheep y-chain the human system

in order to analyse whether the biochemically purified fetal sheep y-chain would
exhibit a synergistic activity, its effect on the bioactivity of MPLA was analysed (Fig.
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i nvestigated. In these experinents (Figures 34 a,b, 35
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i th/without WO 2004/ 073728 PCTI EP20
moi’é"'cufe!}(s\yI are ?lu) present which accentuate(s) the LPS/Hb synergism in the murine

spleen cell system.
8.5 Synergy between LPS, Hb and CLP in vitro in the human system
In order to test whether FSLE (in the form of CLP2p) exerts a modulatory activity in

the synergistic sHbF/LPS system, also in the case of human cells, human peripheral
monocytes were treated in combination of LPS, sHbF and CLP2p as described in

~section 8.1.1.5,1, As determined by TNFq production and shown in Fig. 40d, a

significant enhancement of the synergistic LPS/sHbf effect was seen if- CLP2p was

added. This result shows that in FSLE(a) factor(s) are (is) present which modify(ies)

i.e. enhance(s) the Hb/sLPS synergism also in the human system .

9. - EXAMPLE 9



added LPS-free (LAL assay) FSLE or with and w thout Hb
or subfractions. Supernatants were assayed for TNFa
BY ELI SA or bioassay (inhibition of growh of Wehi
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spleen cells and as Fig. 40a shows, an inpressive
synergi stic effect was seen betmeen LPS and the

9.2y- chaiRessitsst ruct ure whi ch was not obvious in the case
of the <cloned (3-chain. This result proves that the
y-chain is involved in the synergistic activity
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5”0?1&35 e gibEWMIS, - chain woul d  exhibit a synergistic
activity, its effect on the bloactivity of MPLA was
anal ysed (Fi g. WD 2004/ 073728 PCT/ EP2004/ 001553 82
9:240b) . Syperpt betviersdChP, LRSaand Hin il iing UsElistructures thereof
peri p;-}r;\r,ﬁlo nonocytes, the purified y-

To investigate evidence for synergy between FSLE, Hb structures and LPS in
cytokine induction the indirect stimulation of TNF« and IFNy cells was studied in vivo,
- Mice received 10ug LPS by ip or gavage {in 100ul of PBS), or FSLE by gavage .
(300ng/mouse). Each preparation was given either alone or in combination. Animals
were sacrificed at 24hrs and blood collected by cardiac puncture. 2.0 ml of warm
MEM with 10% FCS was injected Into the peritoneal cavity, and the cavity wash was
collected sterilely. The latter, and serum, were then fitrated for estimation of TNFq
and IFNy concentration as in Figure 41. Again only data from bicassays are shown
(equivalent data were obtained in ELISA-bioassay and data for IFNy using Wehi 279
cells). In addition, only data for one serum conceniration and one concentration of



chain exhibited a dramatic effect in enhanci ng MPLA
bi oactivity the a-chain being nuch |ess active (Fig.
40b). These results support the previous notion that

Wbezo g7§Agi N is involved in nediating the Hb, /{é%gg{gﬁ

LPS b| oact|V| ty. 8.4 Synergy between LPS, Hb an
invitro in the nouse system The results obtai ned
denonstrating a synergistic effect between LPS and Hb
and an enhancing activity by CLP pools is shown in.
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- andlyzask gi stic LPS/ sHbf effect was seen if CLP2p was

added. This result shows that in FSLE(a) factor(s) are

(is) present which nodify(ies) i.e. enhance(s) the
Nowows lil@stigatedgivsethal #eré weshg dy nm?y/ %éé:%ggn LP§and CLP in this

bR kPP (v ééﬁes%«%?? ™ 85 CeliDARIEPS of 5 mice

recéibl NYAvEQAT Wi OPSL L
FSLE.AND LPS, PARTI RLY 5 THE ORAL*%‘F@%‘% 8IS or in
congpipaticn, with gavage performed on days 0 and 10 of study. All mice were

sactificed at 20 days, individual spleen cell preparations made, and cells stimulated
for 40hrs with Con A (Sug/ml). Supernatants were assayed for IL-2 and IL-4 by
ELISA and bioassay {stimulation of growth of CTLL-2 or CT4.8 respectively). Only
data for ELISA assays are shown in Figure 42 (arithmetic group means-one of 3
studies).

j(_3@!!3 from young mice produce predominantly the type-1 cytokine IL-2, regardless of
pretreatment (data to right of Figure 42). In contrast, aged mice (unireated) produce

predominantly the type-2 cytokine (IL-4) rather than IL-2 (data to far left of Figure 42).
However, following combination treatment with LPS and FSLE, there is a marked
shift in cytokine production from aged mice, with predominantly IL-2 production, as in
young animals. This is not seen following gavage with either FSLE or LPS alone at
the doses used, though at much higher doses (300-500 pg 'FSLE/mouse), and more
frequent exposure (4x at 5 day intervals), FSLE alone produces similar effects .



M ce received chall enges by gavage (in 100 | PBS)
and/or by the i.p. or i.m route. Animals were
sacrificed after 24h and serum was assayed for TNFa
witRodovanpl e 8.2.1)and IFNy (ELISA) . In adﬁ':f/iﬂ%mumsss
peritoneal wash fluid was ggntrifuged to renove (
and simlarly assayed for cytokine |levels. 9. 2.

Results In nost of the work described so far, whenever
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als?&d;églaa LPS. In previous studies [£rczynsk|
rczynski R M, 1998] we reported that chronlc

admini stration of CLP in vivo to aged mice would

0.2V " Rphitie AOpRELESE of LIPS and CLP1B

Mice received the different pools (CLP1 b/CLP2p}) by iv.-, ip.- or i.m.-injection, as well as
by gavage (in 0.2 ml sterile PBS). Doses ranged from 0.5 - 50 ug/mouse. Animals were
sacrificed at various times post treatment (from 1 to 48 h). In some cases lymphoid cells
from varlous sources (spleen; Peyer's Patch (PP); axillary LN; mesenteric LN; peritoneal
celis) were incubated without further stimulation for 24 h and cytokines in the cell
supernatant assayed. Data showing cytokine production from PP cells after gavage of
CLP1b are shown in Table 7.

In Table 7 only cytokine data for PP following gavage of CLP1b are shown. However,

our combi_ned data indicate that mRNAs and functional production of bioactive



I n cytokine production seen when spleen cells from
those animals were stinulated in vitro with Con A
Thus, cells fromyoung animals (-. 8weeks of age)

S]RNH produce predom nantly type-1 cyt ofd

(IL- 2@7%3%?\5/) while in contrggst cells from aggé m0%4é001553
(>20 nont hs) produce predom nantly type-2 cytokines
(IL-4, 1L-10). However, after chronic adm nistration

of FSLE we reported that even cells fromaged m ce

BRBIRS R b T hisibey (i e Resand piSbrsten gmvege win

ChRtb ClaRgfor orCIsBamsr ovisilel Ciaai Vig4y Wit en. .
Now we i nvest i Ig?ed’%hepﬁepv%ﬁgégaﬁagﬁgucgg similar

anal yzed.
C'&%/"?@'ﬁ? Qlakinesn graysigmic gishiorh(aodﬂaw LN, csplgand Taifle 7 also shows
thablgaahinaty ' toel N ti; 0o ed cells.,

B0 lg@aRahioR CLIP 16 Pt HalPl é’%{n{? gg@%( %@, ISR A PS as

Gro%ga of 5 m ce received gavage w
assAYREPYCYieking infisden. Eheodatamisd ndicatenthiahtiei antive fétthprinciple is

I v n t . Al i C
O A TR T BB $ad el 8 incligs o protease
repisapae af Cbnib and €LP2pdsexEkampkidbat ed for 40hrs '
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and 1L-4 by ELISA and bioassay (stinulation of growth
~of CTLL-2 or CT4.S respectively). Only data for ELISA
assays are shown in Figure 42 (arithnetic group
nmeans-one of 3 studies). Cells fromyoung mce
produce predom nantly the type-1 cytokine IL-2,
regardl ess of pretreatnent (data to right of Figure
42). In contrast, aged mce (untreated) produce
predom nantly the type-2 cytokine (IL-4) rather than
IL-2 (data to far left of Figure 42). However,
follow ng conbination treatnent with LPS and FSLE
there is a marked shift in cytokine production from
aged mce, with predomnantly IL-2 production, as in
young animals. This is not seen follow ng gavage wth
ei ther FSLE or LPS alone at the doses used, though at
much hi gher doses (300-500 g FSLE/ nouse), and nore
frequent exposure (4x at 5 day intervals), FSLE al one
produces simlar effects . W 2004/ 073728 -
PCT/ EP2004/ 001553 85 9.2.2 Analysis of synergy in
i nduction of TNFa in vivo follow ng gavage of mce
with CLP and LPS or Lipid A partial structures, or
purified



henogl obi n chains and LPS In order to investigate
synergistic interactions in vivo between FSLE (or
henogl obin protein chains) and LPS (or Lipid A
WoRs4i9Hs9 . the followi ng studies were perf opd®ebroosmorsss
Groups of 5 C57BU6 m ce regei ved at | east one sti rruf us
by gavage in 100l saline. In experinents presented in
Figure 43, the other- stimulus (LPS or Lipid A partial
structures) was given intraperitoneally. In
experinmental data shown in Figure 44 the additional
stimulus (LPS) was included in the gavage sol ution.
TABLE®i ce were sacrificed 24hrs later when serum was
coll ected and assayed in triplicate for cytokines by
ELISA. Further details are given in the Figure
Tregmeatf nfide® | S SpdtaeolstHold fwther
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when at |east onerNfothe stipgpg Wwas gpv.en by oral
gavage. In fast—data-presented in Figure 44 indicate
that even if bot begwllnuli are given bjpggaljage syner gy
exi sts (see atsoFrg—42)—9—2-3—Separate-Application
of LPS and CLP1 b Mce received the different pools
NogeCL P1 b/ CLP2p) by<bw. -, ip.-<®0 i.m-imgection, "as
well as by gavage (in 0.2 m sterile PBS). Doses
ranged from0.5 - 50 gg/nouse. Animals were
CLBHcridfligced at varigus tines ggst treatggpt (from1l to
48 h). In sonme cases |ynphoid cells fromvarious
CLEBurldd¥ (spleen; Fyer's Pat&h (PP); as2flary LN
erteric LN, per4toneal celLls) were, jncubated
CH\E/rvlﬁ’tshg further st3‘i4rrul ation ?Er 24 h ah cytokines in
CLRIe deljdg supernatx@nt assayed; Data shgyd ng cyt oki ne
@Ir#od ction fromPP cells after gavage of CLPl b are
CLEWoWH-5HE Tabl e 7. %!n Table 718nly cytokithe data for PP
foll owi ng gavage of CLP1 b are shown. However, our
conbi ned data indicate that nmRNAs and functi onal
LPSr otfmig on of bl 0&6ti ve WO 2804/ 073728255
: LPSPCT/ P2004/ 001553,,,86 cytoki nes/ chenoki nes is
sti mulMt ed Iocall)%(i n the P¥ and M.N) 14 t er gavage
LPSWM t o el P1b and/ o4 CLP2p, while Lm Lpgs or
I.Vv.-injection induces simlar
LPS 20 pg 6.2 ' n.d. n.d.

LPS 0.4 g : n.d. n.d. n.d.

®  Groups of 5 C57BL/6 mice (8 weeks of age) received LPS or CLP1b by gavage
{in 0.2 ml PBS) 24 h before sacrifice. Cell recovery was the same in all groups.
Individual cell suspensions from the Pever's Patch of each individual were cultured
(2x10° cells/mi) for 24 h in aMEM with 10 % ECS with no further stimuiation.
Supernatants were assayed for cytokines as before.

® Arithmetic mean (SD < 15 % in all cases) for different cytokines.

n.d. indicates below limits of detection in assay (not detectable).



chenoki nes/ cytokines in a systemc fashion (axillary
LN, spleen). Table 7 also shows that quantitatively
CLPl1lb, after oral gavage, is nore active than "free"

ssayed by cytokine induction. The data_al so
‘{Vﬁg?ﬁgépé’?ﬂt hat the active fgg al principle is PUISFPYA NS

to enzynmes of the digestive tract, in accord with the
fi ndi ngs about protease resistance of CLP1b and CLP2p
(see Exanple 3.2.2). WD 2004/ 073728 PCT/ EP2004/ 001553
87 TABLE 7 Treatnent of m ce Spontaneous cytokine
production from (Peyer's (24 h before sacrifice,

ioPat ch)pxsgblg @ ter 24 h in culture all doses in Q)

~ TNFa TGFO IL-6 [ng/m 1 [P9111211 None < 5.0 < 5.0 30
CLP1b 50.tg 92 61 380 CLP1b 15 g 79 51 325 CLPlb 5¢g

24 25 G AT & lgby S P i

14 14 67. LPS 2.0 g 6.2 n.d. n.d. LPS 0.4 p.g n.d.

n. d. d, a oups of 5 C57BUG6 mice (8 weeks of age)

recei Iﬂg§?(ﬂ°t'§§|39§bm89‘d&m5g§@:a or 'EF.tE"'\ﬂN@EE!PdEQQIW‘I: and
bef or gpfasi &l Sidiifdrelion H&HGV N4 | idd? 2l |
groups. Indi vlis’r(?lﬂal cell sgspeﬁgpgﬁghgﬁ%%ﬂ{@éé%eyer' S

. Patch of each individual were cultured (2x106

10_?el I s/Mgt}I?Bgr 24 hin aMEMw th 10 % FCS with no
urther strfulation. Supernatants were assayed for

10.tyt okiMies as before.

C57Bl110SeSn and Balb/c mice (both LPS responder) and C57Bl/10ScCr mice (LPS
~ non-responder, TLR4 gene deficient mice), were obtained from the Max-Planck-Institut
flr Immunbiologie, Freiburg, FRG. Mice were housed at 3-5/cage and allowed food and
water ad libitum,

10.1.2 Preparation of splenocytes

Mice (6-8 weeks of age) were sacrificed by cervical dislocation. Spleens were removed
aseptically and the tissue diérupted using a glass homogenizer (Braun, Melsungen,
Germany). The resultant cell suspensions were washed twice using RPMI without
supplements and resuspended in RPMI containing 10% FCS, 100 U/ml penicitlin, and
100 pg/ml streptomycin (cRPMI).

10.1.3 Determination of spleen cell proliferation |

Splenocyte proliferation was determined by measuring ®H-thymidine incorporation into
DNA. Cultures were set up in flat bottom microtiter plates in a total volume of 150 ulwell.
3 x 10° splenocytes and CLP1b (100, 20, 4 pug/ml), CLP2p (100, 20, 4 pug/mi), or LPS (1,
0.1 pg/mi) were cultured in cRPMI at 5% CQ.. Control cultures received plain medium.
After 24 h cells were pulsed for 24 h by the addition of ®H-thymidine (23.125 KBg/well).



b Arithnmetic nmean (SD < 15 % in all cases) for

different cytokines. n.d. indicates belowlimts of
detection in assay (not detectable). WO 2004/ 073728

41001553 88 10. EXAWMPLE 10 | MVUNOVODULATI NG

ig’g“@ﬁ"gr’?%% OF CLP POOLS (PAQEI) 1) CLP pool acttVFyQoisss
i ncl udi ng TNFa producti on, production, and spleen
cell proliferation using TLR4 gene.-deficient mce 10.1
Met hods 10.1.1 Mce C57BV10ScSn and Bal b/c m ce (both
LPS responder) and CGp7BI/10ScCr m ce (LPS
AlRgriraegngsngehawing fap dethymiding iricerporationdtp A evas determined by
i i il Qh Max- Pl anck-Institut Mr
Ii@ﬁﬁggfﬂ%f%g@gbﬁ@?ei burg, FRG M ce were housed at
3-5/cage and al l owed food and water ad Iibitum

1.2 £ f I yt M 6- 8 ks of
16&%@3) mufgi%%'(%qo@feﬁq%gg'éﬂ%?%ﬁfsdi slcgcgt [ on\.Negplsegns
. were renoved aseptically and the tissue disrupted
i, | h [ B , Mel ,
FESIRRMPT. e PETOVdariemRmoataiRerE I Wk d0teRuth a fta
. . . ) q
RS i helt M a2 AP Bl R TR PRERE Becion
Digidiosqn Gurepes LeePoringe imai:@,cmm)l afd. stinRildhed levinfhii DRSi @0 ng/mi-
| I ' t] nocyte proliferation
0L & % B PR LR Bl REarfigh et e ieairegopiin grecium.
Culintes wBlAncGhiied ae 37" 5% SC0,. Urorl dbtéﬂﬁh‘iati@ﬁtd\mgiokine roduction
morotiter pl tt?s in atotal volume of 150 Wwell . s
S“R%ré'a%S'l %‘H%'@ﬁf’@%c echaiterdmr 24 . fotekinegzongenjyatipns indheswpernatants
welrd GBtern@hed by FIASA Jall r@%gén?ssfr&r#Phapmﬂﬂ Qﬁ,r%@ Biskiences, Heidelberg,
t 5% CQO2. ControP cu eg

cultured ipn cRPM at 5 tures recélv
Gesnany arearding to thg ipstrudtigngoidhe manuiachirgrul sed for 24 h

by the addition of 3H-thym dine (23.125 KBg/well). WO

2004/ 073728 PCT/ EP2004/ 001553 89 After freezing and
100 i nBeterairstioniof NQiprasiuctioor por ati on i nto DNA was

det ermi ned by
The determination of NO production in the supematants. of bone marrow-detived

macrophage cultures was performed as described in Example 3.1.1.4.

10.2 Results
10.2.1 Induction of spleen cell proliferation using TLR4 gene deficient mice

The results of the spleen cell proliferation experiments are demonstrated in Figure
45. Cells from C57BY/10 ScSn mice showed a normal reaction to LPS, as can be
- seen by a markedly increased *H-thymidine incorporation after stimulation with 1 and
0.1 pg/mi LPS. The closely related C57B1/10 ScCr mice bear a null mutation in the LPS
- gene located on chromosome 4 [Poltorak, A, 1998]. This renders thelr cells, as shown'
here for splenocytes, highly refractory to LPS stimulation. In LPS responder mice,
CLP1b induced a markedly increased *H-thymidine incorporation at 100, 20 or 4 ug/my, ,
maxiumum activity was found around 100 pg/mi. The activity of CLP1b exceeded that of
CLP2p. In LPS nonresponder mice CLP1b and CLP2p induced much lower, but
- significant *H-thymidine incorporation at 100, 20 or 4 pg/mi.



liquid scintillation counting. 10.1.4 Determ nation of
TNFa production For stinulation, bone nmarrow derived
macr ophages (BMDM (4 x 105/well) with a total volune
[l were set up in 24 well mcroti
%bgﬁ(ﬁ@g:%égﬁ Becton Dickiggon Europe, Le Po%&’%‘ghﬁ}ogl%ss
Cl ai x, France) and stinulated with LPS (10 ng/nm- 0.01
ng/m) and 5 gg/m FSLE (Lot 072). Control cultures
received plain medium Cultures were'incubated at
37C, 5% CO2. For determ nation of cytokine production
wial;ar]Jermtdants were collected after 4 or 24 h. Cytokine
ceninductiomsf NO proeustion uBigen! jcged by
ELI SA (all reagents from Pharm ng@,gé%rD&%?%éﬁ@r%es,
Hei del berg, Germany) according to the instructions of

Thehresulisroiftiae exsdtimertd oh-the %Sﬁéﬂ ﬁ%ﬁ%ﬂ%aﬁ%qti%)rpsmq hane marrow

de@{j%ducti oaﬂ The determ nation o
IAAPRIRGSS Jrom JhBraanediefidient miss areaisrameigied in Figure 46 .
BMDM tfrohe ©5%8 -BR' cried in Exanpl o
é 1.1, 4. 10.#126)%?&;?? i@?ﬂqgfl 'ﬁ@gcsg\%’ﬁd& Stppale Anianced niti
‘oxige Eﬁff?ﬁs(?raéfr @Wmuisimgwmml clgneee uid;ﬁ‘]{ (m-?m ;,LWFCLI_EF“]:?Q]} CLP2p for
e een ce roliferation experinents _
480 gﬂggﬁ%@sot S EP {Sr{”%f‘@%ﬁ’f’edgmg".mééiqflglem BVReCCLBIb lend CLP2p
welgcgiiveria e muohviederrdaypedrathiy i :
pOC§§i§rﬂieg¥ &Pp%'ﬁ Eggl %ﬁgg%r eaé e%@%&m%ﬂt. Er)nt'%g%ér?gm the &8&“&8’. of CLP
I'ncorporat! {284 thef padt PHibe gativily tmediated byarbthet fdctor(s).
LPS. The closely related C57BI/10 ScCr m ce bear a

nul | ' in the LPS gene |ocated on chronosone 4
1-1‘[ Pol tgm'&"%] 11998] . This renders their cells, as

shown™ here for splenocytes, highly refractory to LPS
st i muinUNOM s,ﬁ_gﬂ ' ?ﬁ I nduced a
mar kedl y incrgggggﬁéml—gt ymggﬁﬁgqiﬁgb?' él-g&%ﬁi"ioo,
20 or Reveysal of age-asaciciatedrimanuneiifnbakieesound ar ound

100 gg/ M. The activity of CLP1 b exceeded that of
CLP2p. In LPS nonresponder mce CLP1b and CLP2p

11.% nducBiplogictl Systems (Methode) gni fi cant 3H-t hyni di ne
114 g/ m . WD 2004/ 073728

L5 B il i s sdamettns, of N0
production using TLR4 gene deficient mce The results

Youﬁé i(% 3\?9(?% %%h%%ﬁ 0(())[] 1 1t5hvevelel3dgglt_élgplia?fDé\Bzﬁiriao glrjlg tésf;ré L/6Nia
mice were purchased from the Naiional Institute on Aging from Charles River
Laboratories (Stony Ridge, NY). Mice were housed 5/cage and allowed food and
water ad libitum. All mice were used within 2 weeks of arrival from the supplier. In
Some cases mice received 800 Rads y-irradiation (“Cs source, dose rate
102R/min), with spleen cell reconstitution as induced via the lateral tail vein.

11.1.2  Treatment of mice with pools of FSLE

~Animals received intraperitoneal injections with 10-100 #9 of CLP1b/CLP2p in 0.25

ml PBS every 3.5 days for either 4 treatments or for 6 treatments {after irradiation
and spleen cell reconstitution). Mice were sacrificed 2 days after the last injection and
spleen (or Peyer's Patch, lymph node) cells harvested. In some cases mice were



derived macrophages from TLR4 gene deficient mce are
denonstrated in Figure 46 . BMDM from C57BV10 ScSn

LPS responder mce showed a strongly enhanced nitric

' ase after stinulation with the dos
9@23?41‘*'654259/m) CLP1b or CLP2p for 48 h. |nﬁ@#%@%8“1553
ScCr LPS nonresponder, TLR4 deficient mce, CLPlb and

CLP2p were active to a much | ower degree. This
experiment proves that the bioactivity of CLP pools

. t on.LPS byt that t of the activity i
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Rever sal of age-associated | nmune i
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A1 f.9m ' tories (Stony Ridge, NY).
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L 200 BT et 5 SBAT Wl e gBbis o capture
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t ' ' of cytokines :
IL-4 tisdd IESBANTLBRAHEN 8L S bibodies, with biotinylated JES6-5H4
or BVD6-24G2 as developing antibodies. The sensitivity of detection was 10 pg/mi for

all cytokines as determined in studies using purified recombinant material.

IL-1 assays used the cytokine-dependent cells D10, while IL-6 assays used the B9
cell line. TGFR was assayed using inhibition of growth (over 40hr of incubation) of a
mink lung epithelial cell line {ATCC). TNFa. was similarly assayed by inhibition of
growth of the Wehi 1643 cali line (ATCC). In all cases the sensitivity of detection was
30 pg/ml cytokine, again as determined by standardization using recombinant
material.

No differences ir_rcytokine levels have been detected from cultures between 36 and
50 h of culture, and no significant differences have been seen between anti-CD3-¢
and ConA stimulated cells. Antibody forming assays for SRBC were standard Jefne
PFC assays, as modified by Cunningham [Gorczynski, R.M., 1978]; spleen colony
counts were performed at 1_2—14 days post irradiation and bone marrow



In cultures used to assess cytokine production 5x105
responder cells were stinulated in triplicate in
mcrotitre plates with either 5 pg/m ConA or in

fh wells pre- coated with anti-CD3-s_ (100
‘ﬁé%ﬁ%@n uper natants were onl ed at 40 h fro'?ﬁTIYEPQ(""""MS53

replicate wells and assayed in triplicate for
| ynphoki ne production in ELI SA assays. For |FNy assay
flat-bottoned 96-well Nunc plates (G bco, BRL) were
used, coated wi th 100 ng/m R4-6A2. Varying vol unes
reconsltiflied.nat ant were bound in triplicate at 4C, washed
3x, and biotinylated anti-IFNy (XMGL.2) was added.
After washi ng, plates were incubated with
11& repaﬂlbtbgnedltﬂyﬁem@ﬂ%&ul@r oxi dase, devel oped with
ropgi,at and OD405 determ ned using an
1"%E'IIOSA g Zqigﬁg %aﬁxﬁ@t'ﬁ’ﬁwq}ﬁ‘eﬁg a simlar
ELI SA systemvmth JESS 2A5 as the capture antibody,
qu grgf I ated SXC-1 as devel opi ng antibody.. ELI SA
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micB0 h of culture, and no significant differences have
been seen between anti-CD3-E and ConA stinul ated
cells. Antibody form ng assays for SRBC were standard
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immunization. It is clear that the 3-fold decline in lgG-PFC seen in aged mice is

ljeversed in mice receiving CLP2p prior to immunization.



11.2.1. Role of CLP1 b and CLP2p as anti-agi ng
princi pl es Profound changes in age-associ ated i mune
responsi veness have been docunented for all mammalian
P XYY udied to date [Wechsler, ME., 19
VS |%7%§ J.A, 1995 Burms, E. A, 1997]. T mp20041001553
atterations seemnost marked in the T cel
conmpartnent of the i mune system A nunber of studies
have addressed possible explanations for this
dysregulation of T cell immunity wth age, asking
whet her there is a universal decline in the frequency
TABLE 6_9, poRa$1¢ga’r|&x|m bk aniﬂoddmpl(:jddlmi_ ﬁn iA lm@e%mztm
capacity, s tqr . with age, and/or
interrup?lg%%géirﬂ’ctehagtqﬁﬁaﬁ%}’ IRIMSt r at ed network of
cytokines, growth factors and hornones which regul ate
t-he—overal-—funetioning of the inmine system[MLler

Meysa. ) dewimenthe fol | owi Agtieedydiredctial ear | y

SUYBrpnstrate that CLP1b/ 2p_can reverse age- associ at ed

i mune changes in m ce. IgChPEQYR0 espleen tale (dayFhfown | n

LT e O, group OT—yourreg—o a-ged v O MCWASE 2 ae

Brcei ved i nfusions of CLP2p or saline only (no

Youngat meMNoje pri or to i nmuRpgaiken W th SRBC. Anti- SRBC
spl een PFC were deterni ned at 7 days post

YOPﬁgmni ZQ?‘?%Q] It is clea?O¥H&BSthe 3-fold decline in

Agt@)G PFQuagen in aged m cgmﬁ_%@evers;ed in mce
receiving CLP2p prior to 1nunization. WD 2004/073728

Ag /EP2§EH§’-R)01553 93 TABBI4SI0Rest orati on of anti body
production in aged DBA/2 and C57BU6 mice after CLP2p
i njection Muse Treatnent” Antibody Production

C5ZBL/8i n' |1 gG PFC/ 10 spleen cells (day 7) DBAJ2 Young

e 3, 565 Young CLP, 3 5635 Aged None
Yo4 053 él?eAged CLP2p 2, é@éﬁ?& .

Young CLP2p 3,6504545
Aged None 1,240+415
Aged CLP2p 3,010+-675%

% 6 mice were used/group. Young mice were 12 weeks of age, aged from 100-120

- weeks. All mice received 4x10° sheep erythrocytes (SRBG) i.v. in 0.5 ml PBS,

B na . . T

Mice received 5 iv. injections of CLP2p (50ug/mouse) at 3 day intervals before
SRBC immunization.
® PFC/1x10° spleen cells in mice at 7 days post SRBC. Meah cell recovery/spleen
was equivalent in all groups (120x10%10x10°)

A second series of studies addressed the question whether CLP2p is able to also
enhance spleen colony formation from bone marrow afier lethal irradiation, a -
measure of hematopoetic reconstitution [Worton, R.G., 1969]. Eight mic;elgroup of
young or aged DBA/2 mice received saline or CLP2p iv. (8 injections) prior to lethal

irradiation and reconstitution with 1x10° syngeneic bone marrow celis from young (12
. week) DBA/2 donors. Animals were sacrificed 12 days after reconstitution and spleen

colonies counted (Table 9).



C57BL/ 6 Young None 3, 345610 Young CLP2p 3, 650545
Aged None 1, 240+415 Aged CLP2p 3,010675* a 6 mce
wer e used/ group. Young mce were 12 weeks of age, aged
W0204APH26120 weeks. Al mce received 4x108&ha8HMa/001553
erythrocytes (SRBC) i.v. i840.5 nm PBS. b Mce
received 5 i.v. injections of CLP2p (50pg/nouse) at 3
day intervals before SRBC imunization. PFC 1xl 06
spleen cells in mce at 7 days post SRBC. Mean cell
recovery/spleen was equivalent in all groups _
(120x10810x106) A second series of studies addressed -
- TABIE §uesCiB2p astdre eff6tPAP HemaAbp6ictie @b&ﬁstnﬁﬂ%%elrradlated

spl een f or mat rqm bone marrow after |e
i rradi at@éﬁﬁg hgz\,%m'ﬁ%l?&%ﬁﬁ?@ﬁﬁé byespden c@lenvmsav
[Wrton, R G, 1969. Ei ght m ce/ group of young or

aged—DBBAL2.m ce.received saline or CLP2p Lv. (3
injections) prior to lethal irradiation and

Boh&maRsHA tut | yngenelghlb cells
from young (%aﬂfg@%ﬁ%’% donor l@&ﬁﬁ@/{ﬁgﬁ% bone marrow®

sacrificed 12 days after reconstitution and spl een
able—9)}— WD 2004/ 073728

UIII €S5S TCO0 Ilcd \ tabte )=
Yoler) Epp00a) 53 94 TABLE O CLBdpg2fas an effect on
Yohsgrat opoi et icLpagpconstitution of ijfg an ted (900Rad)
A%gung DBA12 nice, as assessed by spleen col ony assay
ne marrowdNAeat ment of reci pi ehPsB.9CFU- S (day
Agd®) / 1x105 bqmgparrow  Young Nonﬁbﬁ.égtg 6 Young CLP2p
16 +3.3* _Aged ne 8.0+2.9 Aged p 14 +3.1* a

Bone marrow was pool ed from 3 donors/group. Young mce

| 2 BMY% ﬁla%vﬁ’\ﬁggﬁo&%d ¥ 3 a%gors/gmoﬁg Bung r%ldéenv?grtehls:’z vgcfaeks of age,
.age mlce were 24 months of age.

® Mice received CLP2p iv. x3 (50mg/mousefinjection) at 3 day intervals before
irradiation.

¢ Mice were sacrificed at 12 days and spleen colonies counted visually. Data are

arithmetic means (+SDj) for 8 mice/group.
* p<0.05 compared with age-matched control.

These data show that CLP2p is able to reverse the decline in PEC (to SRBC) in aged
mice, and 1o increase spieen colony formation (lympho-hematopoietic regeneratlon)
after lethal irradiation and bone marrow reconstitution (Table 9).

11.2.2 Capacity of CLP1b and CLP2p to reverse cytokine production in aged

mice

As noted above, a most important observation in the immunological literature is the

~ evidence that aging is associated with altered production of cytokines from stimulated

lymphocytes [Miller, R.A., 1996; Wechsler, M.E., 1992]. While young animals (and
humans) produce mainly IFNy and IL-2, with age increased amounts of |L-4, IL-6, IL-
10 and TGFB are produced. Accordingly, a series of investigations was designed to-



b Mce received CLP2p Liz. x3 (50ng/ nouse/injection)

at 3 day intervals before irradiation. Mce were
sacrificed at 12 days and spl een col oni es count ed
WiohpldngData are arithmetic means (+SD) f gerRpaooswoisss
m ce/ group. p<0.05 conparedsw th age-mat ched cont roI’
These data show that CLP2p is able to reverse the
decline.in PFC (to SRBC) in aged mce, and to

i ncrease spleen colony formation (Il ynpho-hemat opoi etic
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shewptin dabler10.t he CLP pool s (CLP1b.or CLP2p) injected.
into mce are able to reverse the altered cytokine
production'profile in aged mce, and to what degree
TABieEéOechetmmsgbVem sy telanRicPokifep féﬁlfbﬂ% in leukocytes
alteration |n numbers of naive v.s.
Iyrrphocxé2 ﬁ‘é‘ffanl mal s (see [Gorczynskl R M,
19981 for FSLE) Groups of young or aged DBA12 m'ce

received.i m injections with CLP1 b (or CLP2p) prior
Sopsge @hicr Chiokine léSﬁIs&ﬁBulﬁﬂé SupetfafitsBt i mul ated in vitro

. _wth ConA and supernatants harvested to assess

- Doggrsitshe production at 40 h. Data pool ed from 2 such

TARLE- 10 CLR nanlc

StUdIEb dh € bl VT III LI J.u |_n_|_ )
reversené%e reljg'tﬁed cypgﬁl ne p duct i of-1%: Ief}'@:@yt es IFNy

from aged pgile Source of Oyt ol Gy TEVeErs TTrcutture

super nat-ant-sh

Young—NS 10254210 50+9 30442 6.3+1.5 1343 5049 85415
Aged-NS 340476% 200+17* 930+145*% 1642.5% 60+9* 102421* 160422*

CLP1b 530+460% 90x14*  650+110% 1242.2%  40410%  85+11%  114418%
CLP2p 8404120 69+10"  490485+* 8.041.8% 2545" 58+10*  103+16*

# Individual spleen cell samples were tested from 4 donors/group, 5x10° responder
cells were incubated in triplicate with 5 pg/mi ConA in microtitre plates, and
supernatants harvested at 40 h. Mice received 5 i.m. injeciions with 50 yg/mouse
CLP1b (or CLP2p} at 3 day intervals, prior to sacrifice and use of spleen cells for
cytokine production in vitro 3 days after the last injection. Control (untreated) mice
received normal safine (NS) only. Tests on CLP pools are shown for aged mice only.



Donor cellsa IL-2 IL-4 IL-6 IL-1 IL-10 TGF(3 | FNy
Pg/ mi ng/m Young-NS 1025210 509 3042 6.31.5 133 569
8515 Aged-NS 34076* 20017* 930145* 162.5* 609* 10221*
Wwoder/i73784-P1b 530+60* 9014* 650110* 122.2* meﬁ@wgﬁ
11418* CLP2p 840120" 6910#%; 490850 8.01.8" 255" 5810#
10319# a Individual spleen cell sanples were tested
from4 donors/ group. 5x105 responder cells were
incubated in triplicate wwth 5 pg/m ConA in
b A [ s
Aﬁﬂ*\?ﬁﬁ?’%éﬁ%iﬂc %S?fe)mo@@levélﬁpg\g{?l nsb\aﬁrl}ﬁfe\éeﬁﬁﬁ?s aﬂorﬁ erphcate
assaypPusing suitaernd celia framdmung riBaveekbsor agach(l 100Neeks) DBA/2N|a
micaacrifice and use of spleen cells for cytokine
production in vitro 3 days after the last injection.
Thee asono @ignificent efigct of c.P-peciaramtienponeltokiaie pred(di®n from

voul o S8R Sl 91253 06 b i thimet ¢ mean
* p<0a8Y, coprtpakedwith evgttad (fireMeivdged over three studies,
# PR THPRERLS ot 4 SR A e s ™

There was no significant effect of CLP-pool treatnent

on Cétokl ne production fraom %oung recipients (data
Thegguidpia efleatly ndicate r big . GbE mﬁﬁ@c?eat v\mrh:entratlons of
50 AFRHOUSS, fefvbfs%t tﬁeoé\l}eraﬁorpﬁp ?@km@oﬁ%ﬁﬁﬁ%lg"‘%éé}? usmg stimulated

age- mat ched control mce in ted wt

lympheytesdsern aged indiyjdualkli cate t hat CLP1b/ 2p, inj ect ed at
concentrations of 50pg/nouse, reverse the alteration
i n cytokine production seen using stinulated

- It hag/pieNiously deeh demangtratedribi@ivd giemdseciater imarsurgr imkiatarsiey can be

cbuR%,O%pglﬁggeH;%?@ﬁ@d}ogﬁ%ﬂ&gﬁez%? oc@g.:epg ia'f'\Hu § sulfate-derivative

(DHEAE) diDagRes\NRIA S tiepRn Day - AR.AaN @993]5 CLP'! b and CLP2p do nhot

ul f der n
conaly TSEALS ﬁ%eﬁvﬁg@aﬁﬁan@ﬁi p%fbcleat i imiceoip ahot cause
detriPhalsr @N%d WaeraretsChierd QRlsSsontd Wa%aﬁ@tralb@d With&egard to

do not caus
“clinical application of DHEA [Durgan, J., 1997).



detrinmental or unwanted side effects, there was sone

warning raised with regard to clinical application of

DHEA [ Durgan, J., 1997]. WD 2004/073728
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ACTIVITIES OF CLP POOLS (PART 111) Anti-tunoral

activity of CLP-Pools 12.1 Further nurine systens

(Methods) 12.1.1 Determ nation of

macr ophage/ spl enocyte nedi ated tunor cytostasis

(proliferation assay) Macrophage and spl een cell

nmedi ated cytostasis was determ ned in co-cul tures of
12f f ect BKAMRAE dRget cells by reduced incorporation of

3H-thym di ne (nethyl 3H TdR, * specific activity 5 G =

185 GBg/ mvbl, Amer sham Buehl er, Braunschwei g, FRG

into IMUNOMODUEATINSNACTIVITIES OF G159 POTRIS (HARTIN! at
- bottommcrotiter plates in a total volume of 2007 pl.
5x103 tunor cells together with BVMDM and/ or spl een

cel |'s mmg-nsiBralReality 8f CLRIPJYS concentrations were
cultured in cDI\/EM{(,ﬁAwbeI son) or cRPM (Sp2/0) for one

to three days at 10 % and 5 % C02, respectively.

rolif ' : kKl ed for the last 4 h by
120 iﬁq'ﬁ%%r'*%%ﬁﬁ%iﬂ%%we%@f%w wel | . Label | ed
12441 t urBeterminatior ol mactoitige/splenbdyreafediatbd fi6F tHtbstasis
on gl gﬁg lffl ber flltes plates with an automatic cel
har vesPer TEPIHAHERS8Y) LKB, Freiburg, FRG. | ncor por at ed
radi oactivity was determned by liquid scintillation
counti n% Beta Pl ate, Pharmacia LKB). Contr ol

Megln o sndoiesmherl nissisediopiosiasts Wes ssterarnaskin sowsltwes of
efiéctontng tageocdild 8 realiéhs m&bmﬁb%sof 21! ame m?tmlg@:rdn,

cultures were subtracted fro ose of the co-c
specy

ICRHVEL P Ciroi 8% GRodaMol, ingrshamddysbies: Briubyclefdig cFREG) into
i oA ol e e ot e A0 midubEpfen iy @ toral
volgie o g0k isx80° Bynreelld Rigetter TithaBMDM Andisramgiden cells and CLP
podlé‘ B pérfdugrbomfem%ﬂg S 2u unrgr/i h GBIGIERI? PAbCe?slc!n§ or cRPMI (Sp2/0)
for one to three days at 10 % and 5 % CO,, respectively. Proliferating cells were
labelled for the last 4 h by addition of 25 w = 0,5 Ci® H-TdR/well. Labelled cultures
were frozen (-20°C) and thawed and harvested on glass fiber filter plates with an
automatic cell harvester (Pharmacia LKB, Freiburg, FRG). Incorporated radioactivity
was determined by liquid scintillation counting (Beta Plate, Pharmacia LKB). Controf
cultures containing only BMDM and/or spleen cells were treated accordingly and cpm
values from these cultures were subtracted from those of the co-cultures to correct
for radioactivity incorporated by effector cells.



stimulated with CLP1b/2p CLP1 b/2p have been applied

to the TC@ assay in a wide concentration range. Both

pool s induced a strong dose-dependent macrophage
activation and, in consequence, a pronounced

Wﬁ’lﬁ"?)"i’”?f"’&ﬁ of Abelson 8-1 tymor cell growth BEHFR¢4§o1553

at concentrations around 6f bel ow 1 gg/m (Fig. 47A).

The addi tion of spleen cells to the co-cul tures’ of

macr ophages and tunor cells led to a markedly

increased TCA activity in cultures set up with CLP1

b or CLP2p (Fig. 47B). 12.2.2 Anti-netastatic activity

1200 FSLndvickion .swmi-wmbﬁma%mg. o ByFaL q: ﬁbowgrgfqé Furine

a cruci al nedical problem dying
phenonﬁb‘r“dﬁ“hre of  great interest. A systemusing the

Le S unor_whi ch once &
2 T, Cal ShRBIE IRl yHidiroiides” 283y spipen cets
par ti cslimulated swithuCLBgb@pse it netastases into the
lungs. Its high malignancy has been related to its
| ow i mmunogeni ¢ properties [De Ws, WD.;, 1972]. The

CLﬁdbﬂp hmré(lseasa;ﬁmiehthé Becleksayinfa wrd@@éﬂoenﬁfaﬁﬂd ﬂdnge Both
iable tunmor cells in 05 nml of nediumare inje

pogiadi RHIERY ?’Qﬁeodefﬁ?@d%ffmaﬁpﬁaagea@@ﬂvafmamh inegeeguence,
a phbhivinite- Iﬂlﬂlbﬂﬁ))‘lsoftAl%lédﬁ 8qt fElﬁjnJerétll ﬁrﬁ%ﬁ%@@gﬂé@%ﬁ%tmﬂons

of 0.5 - 0.6 cm due to tunor
aroyngeqr helew ﬂm@f@i {(Fig. i) Thaad@manbaspleen chiis mmmmba:ultures of

ma??c?im %%Snlﬁ'ttﬁa me g%ﬁg Wpﬁﬁﬁé}:ﬂf 3?‘&5? gt '?Igépgctwt}y in cultures

Se?ém\glthﬁlupﬂbmrﬁlM(Etg 47g). given time after tunor
transplantation. Wth or without further treatnent,

the lungs of the animals can be exam ned for the

12.8uhberAnti-nmtasiaticaiclivitg ¢ FSME ch are count ed
histologically after staining. - Only if surgery is
done at an early stage after tunor transplantation,
Singe ttambr sestastasis Hond ReMaRLIO tumdP '
f ﬁgé(Eng‘oyggowss 59 Us”ggu{nhl s]gg)%ta @Z‘m%%éfﬁl pioplem, models
ors GROIMABON At gl afeedinteiasteh pyslerhusing the Lewis-lung
{ &n
car§|HBﬁ1lé RPN WARA d?fce]aé% mpor‘&aﬂreﬂs e‘t WE%?Q%?@%E&QW&\ S,

m ce which was repeate
195Phdis atiaquiarly wsede ibecdusd. it mdtas:bés@adtotm Gy, iid *hrgth’ﬂéhgnancy

A vkt B o

The model works as follows [Berdel, W.E., 1981]: 1 million viable tumor cells in 0.05
ml of medium are injected subcutanecusly into the left hind foot of each mouse.
Within 6-10 days the injected foot reaches a diameter of 0.5 - 0.6 cm, due o tumor
growth. 18-21 days after the primary tumor transplantation the animals begin io die
from lung metastases.

Imitating the clinical situation, the primary tumor can be surgically removed at any
given time after tumor transplantation. With or without further treatment, the lungs of
the animals can be examined for thé number of micro-metastases which are counted
histologically after staining. - Only if surgery is done at an early stage after tumor
transplantation, metastases can be prevented.



~lung netastases wthin day 18 to 39 of the experinent,
as shown in Fig. 48. In contrast, until day 39, 8 of
the extract-treated group (80% were still alive, and
hem died within the follow ng 120 d )

ﬁ?)s'}ﬁowg%ﬂz&c controls reveal that the surV|]§FgI¥E§P2?10§‘HGISS3
no lung netastases. Simlar results are bei ng obtained
with injections of 10 gg/m of CLP2p. 12.2.3

Macr ophage- and | ynphocyte-activating potential of

liver extracts prepared fromsheep at different

devel opnent al stages To determ ne the | evel of

Usiimg rihishagetonanHSER! RRSCHISIER! bl &3‘%&3¥'§hr§é}‘§e%ath a

g ver extract, or pools at
sugevianegiisedese of ¥ ang i Paml inte ﬁomaﬁdﬁnﬂlc&swmh lwessrepeated

SRR Y . MR R P ACRE Sl o
anguaalg yexe pba,%we

oExiaihplfell@ving Fleeks Aroetpeciver; all cb&ﬁtblsdiled from

A B 57 R e, 0L e P, 1

copfpasir emil dayr89t Beof Ghe Bpirguidiented yidap (BORMWees ail arvé and none
i "es. nore active

0 100 000
of rqr@%)ﬁo% age{h@ia tﬁ%v@fo Yae t1h§ da aye; bgonicysontpls r’%‘fﬁaéﬁﬂﬂtﬂat the
suamionmhad (Bilgng Atastadeen SREIMPafdsifs bh@bélﬁ? Bbtafifed i m jections
fgﬁt@'ﬁéfe@lﬂ pools 1 b and 2p prepared Trom extract
0 Tt Ererfi<Rievel opnental stages in a way that the
activity of- the nost active pool fromeach separation

fetal extract, extract from newborn and extract from
1261 Marrephage- ani mmhaqm&abtwstm@mc(tenﬁal%g liveb xtracts

it be r ive |V|t|es of

o p1b B RAE R Heer Al Wity oy loptattet sta09s, <

coul d be explained ei ther by the disappearance of a
of fetal life, or

th
To Sdétéﬂcﬂ I?é e B ﬁ" é c:r hhage-, aad sp engeyiRAacHVaing: ks i %heep
i et 1 Tl SN W3 ] i
as R 1RHL3 Phecel SATHDRE WIS PRAAC prapEting en Sephadex Gr100°,

andthe eagultiplSiradtiov RIS 0
| Epzogg/ o%lssg%foo rg?g?rg%dzﬂ' ?‘é@n%ﬁ%\zér These focls were
testRd. D, cARPHRAs, 1© Be a?ff%‘-inonﬁmeFCbé ponls $rdTEG) .inducngs activity.

Majou ndifferaisd<e Heb MRk Nastakeri2ind thk ! bORs©
from peripheral bl %)f{})b%)fandr enri ?ﬁ?@% b&ﬂs ELB%HHHOWH and
newborn animals was 100 to 1000 times more active in macrophage stimulation than

CLP2p prepared from adult animals (Fig. 49). When comparing the relative TCG!
activities of pools 1b and 2p prepared from exiracts at different developmental stages
in a way that the activity of the most active pool from each separation {fetal extract,
extract from newborn and extract from adult sheep) is arbitrarily set to 100 (see Fig.
50), it becomes apparent, that the relative activiies of GLP1b and CLP2p are
decreasing after birth. This could be explained either by the disappearance of a
stimulator activity in the course of fetal life, or by a modification of a fetal active
principle around birth,- such as hemoglobin - resultmg in a different behaviour of the
compound during separation.

This indicates that the here described bioactive principle(s) may be produced



nonocyt es Bl ood sanpl es were obtained from heal t hy
human donors (Transfusi onnedi ci ne, University
Hospital Freiburg). Blood was diluted 1:2 with PBS and

ar cells (WMNC) were collected usi
&ngﬁﬁ?@que gr adi ent (denﬁ)'gty 1.077 g/ m, 9%&?%%4’3?1553
Freiburg). Cells were washed four tines with PBS and
added to Petri dishes (1 - 2 x 108 MWNC/20 mM RPM

1640 (F1215, Seromed Bi ochrom KG Berlin) precoated

i th, human autol ogous plasma. The cells were
Prfatey-iRiR ey opug plerirad bejarr skdide fiics, 46 ekl e

Thereafter, non-adherent cells were carefully

di scarded and the adherent nonocytes were gently
12det ac Hdgmansysiene @ethodshper. Celis were washed once

' r i M. 1640 wi.th 10% FCS.. 1 %
12806 o dcbibfon; GE MIREI NG 1ol berphipral iPed 41, entighment of
gg/ M mohnegytesycin (cRPM) for the direct use in
cytostasis assays or further differentiated in vitro
i nto macrophages (see below). 12.3.2 Assay for

Blominsamples rm@iieabl@ldideldﬁﬂbmcMéélﬁﬁ/aﬁlijrﬁa@d&ﬁ‘réf(Tfﬂn@ﬁx%ﬁ)Y\%edicine,
at es

f d.in flat b
U”\{A_‘gﬁ%é’ﬁ%‘gsﬁg%"%e@g@t ipad eas Ausn %{ng'tv%iltélel}‘:ﬁgg')d menerwlear cells
M ‘ :
o | aar g eTio AW PR BRI orishy I 07 gl plpyhacie
FFE?*PH{B} %ﬂ@ﬂ%eraﬁ‘@sh@arfmﬁdgn%ww@ RBSaanchaddest ta Retri dishes (1 - 2 x
M g e
humae ayialegausriasme Theeellsowdrednoubated fontel Bdualwind exonocytes
L 3H] - i di Bg_~0,,625 G ;

10 A0y Pty bt SO GHsE Bl ey URER e adnerent
moaﬁﬁdmmggmﬂy detashed wveibza ngli‘anmpphamélimg\{v?tdﬂw(s\sh?dhonce and
. r _ o i ilters. _an
o RSB PENCTRAE AP, R0 LESE s ol i s,

100 KBni pemicitiioy §D0 pigdnk SteepieeyeaqERPMIYfor 16 HResRLRMin (%}}t@stasis
the %h of. . the tunpr cells was neasured in a |iqui
assgys Rf [Unihgf difpretdialaddn vitminiainastephages (sephgiamci a
~LKB). The inhibition of proliferation, i.e. the
é;ducti on of incorporated radioactivity was
1234 cuAssav Termonosyteomsdiated tumpn eytastasisi n t he
- presence of WD 2004/073728 PCT/ EP2004/ 001553 101

' unstimul ated nonocytes as unaffected controls (0 %
Cytppiasisi a555M$ . weare heddermes iréat botomcypiarstitat iplatas t(Falcoy 3075,

Bedlbn DRARESH SHEBELYRS 17 BRERN fsdAHRES Isdlatsd Human monocytes {5 x
10* or 2,5 x 10%well) were incubated together with 5 x 10° U937 tumor cells and
various concentrations of the different stimuli in a total volume of 200 pliwell for 72 h
‘at 37°C, 5 % COo. For the last 4 h of co-culture, the proliferating tumor cells were
labelled by the addition of [*H]-thymidine (125 Bq = 0,625 Ci/well; specific activity:
185 GBg/mmol; Amersham Buchler, Braunschweig). After freezing and thawing, the
cultures were harvested on glass fiber filters with an automatic cell harvester {type
1295-001, Pharmacia LKB, Freiburg) and the radioactivity incorporated into the DNA
of the tumor cells was measured in a liquid scintillation counter (Betaplate 1205,
Pharmacia LKB). The inhibition of proliferation, i.e. the reduction of Incorporated
radioactivity was calculated defining U937 cells incubated in the presence of



nmonocytes/ 500 | /well were stinulated in 24-well-pl ates
for 4 - 48 h. Supernatants were harvested at
different time points, centrifuged at high speed to

cell debr| s and tested for cytost
V%?%ZQ/TO this, 50 | supgrnatant were add}é(%mlzpaoqgmg(]sss
103 U937 ceIIsmfIat bottom mcrotiter plates; total
culture volune was 200 |. Cultures were kept for 48

h, for the last 4 h proliferating cells were |abelled
with [3H - thym dine. Incorporated radioactivity was

j re ne, . descri bed
urinbid BB & Bt Solkie R GbRonky by ot p1b
Toamgagirp e Htmmcytm awtivity obtr@nnc}]gtebtﬂgg@mmmmte fact2r305 x 10°

or mn a

F I :
mfFIERRE WY ategh'ﬁré:ffﬂ@’ﬁulplﬂ@ foprr 4 Iy, Supematans

werRBhrvebted @mmenpmﬂé ritéitd
al | ect ed ceI I's were \?lglshe eﬂgﬁ Qﬁngé&ﬁ% femove any cell

deéﬁ%gﬁﬁ de<teq fgrrayiastptisadtivigy. (I'rassjs 5wqw| @upemat&mh evel® added to 5 x

10, R S, Ml Boh S b e L Sl Bl wasceno w

Culttresriie m@amrm@mlfemmetla@t Ay Eh)ll?&aﬁﬁ@ &!ﬁBﬁﬁereaamWed with [*HJ-

ni % NEAR; .10 % heat-ihactivated f
”“}m &Pg EPBFR" %‘86 refliRRCHYEY Was) Jetermined Qn%cabule@pﬂ@m done as
deécalbled #bexvei ned Bi ochrom KG Berlin). The cells were
cultured at a concentration of 1 x 108/ m for 3-4
days at 37C and 5 % C02. For LAK cell generation,

| L- berg, FRG
Lo o C A LR8I L 0 (e

cor respondi ng cultures 12.3. 4 Determ nation of CLP

. |
Huﬁﬁg P%@gg@;‘% db{#ﬁ?)x A @ﬁw{’%%nlpc&ngﬁv%q@pé’” Ficoll for 20 min at
14QQ)|>o(gjgg§|$ltyDl1®77 /18, rrﬁhatmacna OMEE)  Frébligg UFRG To remove

corgéerfnr?ﬁﬁ ( %Eégg%*%? nﬂ% #ﬁ%‘e&as 8 d\gg%cgﬁs & l tgf siptimes with
phagphate-huftseed sglivea FPRSY. mermeglte@V@im m?ﬁnphagyﬁé? a8 qtéélﬁ’ced by
ackiohdd B SRR L B30T 31 6% Lt Blowcshiarpiiealls wesmevired in
RPMI 6640 abp;blem:enre!alsmm 25HM MEPES D it aejlutaﬁi \}%5 VRIGEAA, 10 %
resu di um and di spensed i
? 8%‘?3 ‘gf feﬁ%felan/ WP sKml peodcilie 50 mgz’rrmmtrteetomycm (alt
Se@h%UeBlof:ﬁl%H KB, Frekddis Were EIHIPLP Sl & cdiRGhrSh of 1 x
Oa}mlvyer 3“4 days at 37°C and 5 % CO,. For LAK celi generation, rhull-2 (100 U/ml:
Becton Dickinsor, Heldelberg, FRG) or a 1:1 mixture of CLP1b and -2p was added to
the corresponding cultures,

12.3.4  Determination of CLP pool-induced LAK cell activity

8,3-dioctadecyloxacarbocyanine perchlorate (DIOG:5(3)/"DIO"; 2.5 mg/ml in DMSO;
Molecular Probes, Eugene, OR, USA) was added directly to Raji cells (5 x 10%ml) in
a final concentration of_ 10 pg/ml. Labeling was performed overnight under standard
culture conditions. Before onset of the cytotoxicity assay, cells were washed in
culture medium to remove free label. ‘

1.X1 0°mi prelabelled target cells were resuspended in medium and dispensed in 96



Effector cells were al so resuspended in nediumat a
cell density of 1x106/m; 100 Al, 20 1| or 3,3 | of
the effector cell suspensions were added to the target

] res toyield the final effector-tar
?’g’tzf’%‘Z‘H{T.T) of 10:1, 1:1 agd 0.3:1. As cont FJ‘?EPZ‘SWWS“
medi um was added to the target cell cultures.

I ncubation of the cells was performed in a final

culture volume % of 200 | for 4 hours at 370C and 5 /o
COQ For flow cytornetric anal ysis, cells of each well
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PCT/ EP2004/ 001553

Human monocytes enriched from peripheral biood could be rendered tumor cylostatic '

in a dose-dependent way by CLP1b or CLP2p. Cytostasis was determined after co-
culture for 3 days by incorporation ¢f °H-thymidine into the DNA of U 937 tumor
target cells: both pools induced a rather strong cytostatic activity (Fig. 51).

Human monocytes stimulated with CLP1b or CLP2p relsased significant amounts of
soluble cytostatic factors already after 4 h of incubation. Factor-induced tumor
cylostasis was determined after 2 days of culture by incorporation of *H-thymidine
into the DNA. of _U 937 tumor target cells. Again, both pools were active (Fig. 52).
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103 I n other experinments an induction of LAK
(1 ynphoki ne activated killer) cell activity by CLP
pool s coul d be denonstrated. Human nonocyt e- depl et ed

es from peripheral blood were sti '
‘\%?FOEB?%%S 3 days with 1:1 pixtures of CLPlbnl;z:\‘l"er?P%‘g’ﬁ}"611-553
prepared fromfetal, newborn or adult (3-4 year-old)
animals (50-80 g/m). At the end of the incubation
time, cells were tested for LAK cell activity in a 4 h
cytolysis assay with Raji tunor cells (human B cell

. Peol .
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(i%ﬂ e%{] %% cating Pjnuch hi gher | eukocyte stinulating
end of A BLBDB ool Walealestad ioe WAk eelbastiyity ilme 4 h cytolysis
as®g Wit Beji temBesdIE @RARINNE el ﬂ)@ﬁ%ﬁdﬁz‘gt a@fﬂr&%%.sf-"?élg g’i fetal and

| nductj on of antitunpral acti adal nst " Pros
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newborpigHginawers neariy\as effestive asHodyn islucingd. AK-Teihactivity) Wisereas

oSk preperad RS RaLt o s b0 A 8850 BN BBl o e
postiiygeresitrel (F1o.Foa) Thg,%ﬁamatima_cmbltdan@wmdhg resulis obtalned in
ey s, B ROEE oo AR A e
of feleben Byvhore ¢rigincsrocompak@) tdBesdls obtaffféd)frorm 2dblt animals.

I sol ati on of human nononucl ear cells (MNC) from
peri pheral blood and enrichnent of nonocytes Bl ood

12.8anpl émlustion eidrtitosbrar é&ﬂd@%%ﬁﬁsﬁﬂ%ﬁaﬁ%&nom&z Cells by
(Tr anﬁf usi onnedi ci ne, University Hospital Freiburg).

Bl ood HARNPNPEWES: 2 with PBS and, nononucl ear cells

12.5.WNC) TuRio? cefls! ected using a Ficol |l -Pague gradient
(density 1.077 g/m, Pharmacia, Freiburg). Cells were

washed four tines with PBS and added to Petri di shes
- VN . , one .
Theifiumdin fnetdeticipidsete BheRSclid o, ol g TG B8 Hogb i RPMI-
1641 maium T(@ibee| BBLwWEggenaisir aFBG)f aupblchidntéd awmovv:um heat
; o dher eaf.t.er - ad. nt cells
inadRABECS. 17 MoRHREE Hey BFAE ASMEINERRS, A Tlnigieptelincand 100
no/misteepgemydity (alkfram ISetomed Biozhesth K BurRe FREE! | s were
washed once and
1252 Isolation of hurman mononuclear cells (MNC) from peripheral blood
and enrichment of monocytes

Blood samples were obiained from healthy human donhors (Transfusionmedicine,
University Hospital Freiburg). Blood was diluted 1:2 with PBS and' mononuclear cells
(MNC) were collected using a Ficoll-Paque gradient (density 1.077 g/mi, Pharmacia,
Freiburg). Cells were washed four times with PBS and added to Petri dishes (1-2x
10° MNC/20 ml RPMI 1640 (F1215, Seromed Biochrom K@, Berlin) precoated with
human autologous plasma. The cells were incubated for 1-1.5 h allowing monocytes
to adhere. Thereafter, non-adherent cells were carefully discarded and the adherent
monocytes were gently detached with a cell scarper. Cells were washed once and
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resuspended in RPM 1640 with 10% FCS, 1%

non-essential amno acids, 100 Um penicillin, 100

tonycin (cRPM) for the direct use_li

%{%‘? g“{sﬁés) assays. 12.5.3,#Assay for mnocyf}é&'{{kmowooxsss
nmedi ated tunor cytostasis tostasi s assays were

performed in flat bottommcrotiter plates (Fal con

3072, Becton Dickinson, Heidelberg) in cRPM (see

above). Isol ated human nonocytes (5 x 105, 2,5 x 105
eithér fe i Nl eafter

B e R0t Rk 5% oM e serdaf pie s, 100
U/t nemésilin, f 1@0 arg/mbs straplomyicin écRFIB fov ahandireet 1280in cytostasis
as Il were added and incubated for 72 h at 37C, 5%
For the last 24 h of co- culture, the

proliferating tunor cells were | abelled by the

itipn of (3H -thymdin 23 125 Bgq = 0, 625
1235 el ?Saé'pfé’fsim%'&oeﬁ?rm ategidymas pViRRIRSISATEr sham
Buchl er, Braunschweig). After freezing and thaw ng,

\%ﬁr}s? cultures were harvested on glass fibre filters
Cyipstasisrssays wiere irerioamed Harflaé shaston myipistitez 99ates (Falcon 3072,

et KR o Mo SR ik ooy s
107va or'éd o § % 10V/weldwerscinnubated bivemighbuThezealtddes apl GItINCaP
i Sot RN AR e bira I S Bl i b g8 o 200

- piwell weteaddbddarid incobateNiTarP7 TR 2t s7°¢,m%®®§d=fdr hd E@.t 24 h of co-
ecte

cull P Eofgratho M el yrere bl v herRdsitoncat Fikymiding
(23026 Bo(-Bleds @WW@I*:Pgﬁbc%nadtﬂ% %ﬁé@%ﬂn%f"&rﬁgﬁham Buchler,

nmonocytes to anti-tunoral activity agal nst 'huma
Brayingehweia). adenocar ci noma cells in threshol d doses of

. .{ Ei i i I t VIt t .
sty AL, o St GBS o
autggiaiieaeely hacvasier dWPQd1E@5-ﬂD1 { Rigrmas&ip. LYB, 2PRGWPESEAd the

reck RN ARR R Ry Y05 b ks e i s isesired in a liguid
scintillation counter (Betaplate 1205, Pharmacia LKB). The inhibition of proliferation,
i.e. the reduction of incorporated radioactivity was calculated defining LNCaP cells
incubated in the presence of unstimulated monocytes as unaffected controls (0%
inhibition).

The experiments show that pools CLP1b and CLP2p can induce hruman enriched
monocytes to anti-tumoral activity against human prostate adenocarcinoma cells in
threshold doses of about 1-5 pg/ml (Fig. 54) and with maximal activity at 50-100
ug/ml. In the same system, pure LPS is maximally active at 10 ng/ml (Fig. 55).



CELLS OF THE MYELO D LI NEAGE BY FSLE/ CLP-POCLS 13.1
Muri ne system (Methods) 13.1.1 Preparation of
dendritic cell s/ macrophages Spl een cell suspensions

red aseptically fromindividual m t
ﬁﬁ%ﬁ%ﬁgggggroups in each experinent as descrﬁ@%@gmﬁ%ﬁﬁs3
above. Were cells were used for preparation of
dendritic cells/nmacrophages, the tissues were first
digested at 370C for 45 min with a m xture of,
col | agenase/ di spase, prior to separation over nouse
| ynphopaque (Cedarl ane Labs, Hornby, Ontario, Canada)

and adEf)a(rence to tissue culture plates for 90 m n at
1570c i BXAMP | Essential Medium suppl enented with

2- mer capt oet hanol and 10% fetal calf serum (aF10).

Non- adherent cells were discarded after washi ng 3x

wi th 2BIBYCEION r@F WENTEKINEJAND NIFRIC | OXIDE aPRODUSTTHON IN

b S - i ned
by vashrnLook TREWFFLOM EMEACRSE FeLpiflp oL 8
i ncubation, while a crude macrophage pool was
ted by th I bt ai ned b [ th
181 Bt cotiure Syetam etiastsi ne. ot ai ni ng of opl enocyt es
13W.1 " FPrtpabliidn of'Qendiftid cdlfs/mtrdpntigeC- 1 (anti

macr ophages) after this separation™procedure produced
the followi ng staining pattern in crude dendritic

Spheinl SENTBLHEBNASES oS (GrdYared 2985 S Sndiadid “ni
et [ ap ot el e TR RO incida hce of tho
differeritigrayns reack experipentasdespibedaabbye. WHA® cells were used for

e [ 073728 -PCTI EP2004/ 001553 106 13.2 Muri t '
preRRpEhy &) daniic elIAEIoPOReS, thg dsRyaseipreo st disstachat 370G
forms infie vﬂﬁﬁé%ﬁ&ﬁ@&iﬁ%ﬂﬁ@éﬂds@/di%%ﬁﬁgﬁbf tg-%pla%ﬁdh bller mouse

vitro Firgt, cytokine productior m spe
W"?P&E’P@ﬂ‘l‘\%&é‘éd%la Bdripsi Hoembye Qngari, Seanatlaland adbersnce Hedissue

o8 Wb P U8R T Bl Ut s wit
2-mereatoetanoh afidbl @% fetalacelf 1sdrumo{aF 10D TRRhL MR bdls were
dlS%%g%%%E%gﬁﬁg%g@ﬁ@ﬁ B 0%”'@%%‘@%%%&21. %e%%rigg /omls were
subsequently isolated as non-adherent cells obtained by washing the culture plates
after overnight incubation,lwhile a crude macrophage poo! was represented by the
cells obtained by scraping these plates. In our hands routine staining of splenocytes
with FITC-NLDC-145 (anti DC) or FITC-MAC-1 (anti macrophages) after this
separation procedure produced the following staining pattern in crude dendritic
cells/macrophages: 85%:+14%, 12%+5% and 5%+3%, 82%+16% respectively.

13.1.2 Measurement of serum nitrite/nitrate

Compare Example 3.1.1.5



107 TABLE 11: CLP1b and CLP2p i nduce cytokine
production fromnurine spleen tissue macrophages
Treatmenta Cytokine levels in culture supernatantsb of
-1 TNFa TGF(3 IFNy IL-6 ng/m pg/m
onié’?“é'}"k%%e' 175 104 186 24 459 LPS(| 00ng/%:5méf§%’£8‘?53
1615* 7213* 10820* 290+41* CLP1b(50ng/m ) 268 44+7*
326 379 8023 CLP2p(15ng/m ) 8114* 9915* 709 7212*
31548* Aged donors None 307 285 69+12 488 160+34
LPS(100ng/ m) 8112* 6612* 13022* 15322* 740130*
CLP1b(50ng/ m) 399 308 55+10 539 21054 CLP2p(15ng/m)
194 10* 7* 9913* §8913* 44070* .a 4 DBA12N a
ce/ gFBUIRaBELeMIBESUlS: h subsequent assay of
13.2di Vi HeRiction! VKIS SrolillctiGiag ‘mad i
macr ophages aefgeobtain3§°?g?“§§§ﬁ'ggﬁggH“%¢§§§§%¥¥%ﬂ$"d““° .
as des€elfHby CLEIB{RP inoginos were i ncubated for 24h with
CLP pool s as shown, and supernatants tested for
different cytokines. Control cultures were incubated
Firsh ¢yéalinenprsiugtian fraint spadid@nmactophBSes br Bendritic cells, isolated as

5 s n sho re pooled from4.identig
et BBy 3B ISy ol 8o iePLred Trebaliel g Vo ediinoLpto
B e AL B g Ebleschcaat 12. For
(e . , - )
00%5"'%‘57};8%’.58%%‘ %?P&'Q?f‘eﬂmwadwa@eﬂm@ﬁ@ Wi IRPME/MEPHs
i ncubated with mediumonly (first row of each donor

group). TABLE 12: CLP1b and CLP2p induce cytokine
production fromspleen dendritic cells



|

Treat menta Cytokine levels in culture supernatantsb of
cells IL-1 TNFa TGFI3 IFNy IL-6 ng/m pg/ Young
donors None 42 42 6+2 92 155 LPS(I100ng/ m) 15625*

* * 6510* 33055* CLP1b (50ng/bA) 468* + +
g’i’%&‘l“%?%’/ﬁs* CLP2p( 15ng/ mwz{ 9613* 226* 245*"‘%"2%‘33““%“1 53
15228 Aged donors None 12+4 52 72 44 448
LPS(1 oong/ m') 19635* 256* 637* 8812* 1230230* .
. CLP1b(50ng/ M) 5918* 83 286* 398* 47076* CLP2p
(15ng/ M) 13916* 124 469* 649* 740120 a + b as for
Table 4. Dendritic cells were obtained for each spl een

t] d i bed i Expl. 13.1.1].
T 1S, e ane G sucmcmwiokine AiBHueHbon framiBirinG spieen

exper i Megdsie Mﬁbﬂﬂaﬁa@b@' icate cultures for assay of
each cytokirie * p<(0.05 conpared wth age-matched

Tresandntd| - cel Crokine Wyalk atlentufeiupBlignbonl y (first — row
of each donex g« nllp\ WO 20047073728 PCT/ EP2004/ 001553

of ey These ddrh suggesiNEohat re@GPAti on JENy 1L-6

anoc Lo . _an
ot

moTToKi ner'(,ylil liﬂne productt+on—by—facrephages—+-s—an
i nportant vdtiable in the aging process, and that PEf

mani pul ation of this function by Traciions CLPID

y %%PZ m ght contribute to altered i nmunoconpetence

OPRE dORATS | ndi vi dual s. The effect of CLP pools on IL-6
production is particularly interesting since it was
found that IL-6 itself mght contribute to changes in

Nopgpe-i (I1L- 2 7#FEN y) abidt ype- 2 i@h6-4, |L246] TGFR)4519

Loy B OSUELAPT, LLORARL Yol i Sl o, s

Macr ophage derived nitric oxide as a nedi ator of

P bhdaged  gklgcts Tnyhyo and Javitro o, g 80423
CLP2p (15ng/ml)  81+14% 90+15% 7049 T212¢  315448%
Aged donors

None 3047 2845 69412 48+8 160434
LPS (100ng/ml) B1+12% 66:+12* 130422F  153422%  740+130%
CLP1b (50ng/ml) 3949 30+8 55410 5349 210454
CLP2D (15ng/ml)  S57+10% 4947+ 99415% 109+13%  440470%

2 4 DBA/2Nia mice/group were used, with subsequent assay of individual spleen samples in
each group. Tissue macrophages were obtained for each spleen preparation as described

above, Cells were incubated for 24h with CLP pools as shown, and supemnatants tested for
different cytokines. Conirol cultures were incubated in medium only or with 100ng/ml LPS.

® Data (arithmetic meant.SD) shown are pooled from 4 identical studies, using triplicate
cultures for assay of each cytokine. Cytokine levels are shown as ng/mi, except for IL.-6
(pg/mi). |



Production of NO by macrophages has been inplicated in
the i munoregul ation perfornmed by those cells
[ Stuehr, D.J., 1989; Nathan, C, 1992]. To check
CLP pool S may |nduce some of its ef
68@?{’43@%%7%89 NO production ( i nfl uenci ng thlIecer(}l!‘;P%0%015’53
i nduction/activity of INOS), the effect of
si mul t aneous adm ni stration of CLP2p and L-NMVA, an
i nhibitor of iNOS, on the in viva nodul ati on of
cytokine production in aged vs young m ce was
* pef.af] cetharddaiith AgeofashscdnirbiiefS inbSoatdtPiih ﬂned;uﬁ%glyetﬁrst row of

c]hs nitrite/nitrate as well as ConA i nduc
ea ?Ongﬁégﬂ%)r oduction from stinulated spleen cells was

rreasur ed as descri bed above. WD 2004/ 073728

B 0155 TABLE 13: Effect of L-NMVA on
TARLE 122 %ﬂé Nos o dndissoytaking: qpduction from spleen

pr oduct ldiihd?ﬁ:c@e?%p Source of" erunmb Cytokine |evels
in culture supernatants Cells/serumnitrate/nitrite |

L,2 IL-4 IL- 1OIFNy IL-6 ng/m pg/m  Young(S) 5213

0] 0) bby
Tmé%%ﬁ S+ 1099 @%Smﬁw@w@zaomo 499 185

of &1919 228301 [ EFNJ A Sy~ 43 TR 139 %
17930* 1146110* _Aged (E) 136 9101303é§ﬁ13# 16945
10522# 5756@ul Aged (E+N) 225.0* 480+88* 146+26* bgal

95ﬂ:5-3*—a—¥o1mg—e1=—ageel—(+29—weeks}-€5lBuaJpamm__
Ym\]/\fgg&ossgd (4/group). Nrefers to daily injections
Nomd t h L- NMVA ( 329/ Kg) t hepughout ¢ibe experlgmnt E 1545
LP%Q@Q@Q S |n %) wi_th CLP2p (I00/rg/mousSe | .m; 47
%25 ervaP&?* M ce ¥ePE sacriohrtld 3 330455%
days after the | ast injection of CLP2p or saline (8).
b Mean serum (nitrate+nitrite) LSD) at tinme of

CLghB0ig/mb i n 4638F  As W08 Tabl ed4sll and 12s6* 137413

CLP2p (15ng/mi) 96+13* 2246% 244-5% 3546% 152428
Aged donors

None 1214 542 7+2 444 4448
LPS (100ng/mi) 18964+35* 2546% 63+7* 88+12% 12304230%
CLP1B (50ng/ml) 59+18% 8+3 2846% 3948 470+76%
CLP2p (15ng/ml)  139+16% 124 4649* 6449% 7404120

2*+® as for Table 4. Dendritic cells were obtained for each spleén p-reparation as
described earlier [see Expl. 13.1.1]. Data (arithmetic mean+SD) shown are paoled
from 5 experimenis, using triplicate cultures for assay of each cytokine.

* p<0.05, compared with age-matched control cells incubated with mediur only (flrst
row of each donor group)



* p<0.05, conpared with first row # p<0.05, conpared
wWth rows 4 or 6. Inhibition of INOSin vivo (wWwth
L NMVA) inhibited the reversal of age-associ ated

S in cytokine production as induc '

Vi \/2254?0‘;%]&72%“ on of CLP2p, algng with inhibi f?c&?ﬁ%«#or«lmmsss
serumnitrate/nitrite i nduction produced by CLP2p. In
separate studies in which tissue nacrophages were
stimulated directly in vitro with CLP1 b/2p, the dose
WD 2004/ 073728 PCT/ EP2004/ 001553 111 required for

Trese matasiguesbhat wovli i0f oPfn X
aue }9@9@1 10 0P dN@élﬂlfe%giggﬁegﬁo&?c%oh by Mcrophages

0,0
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furBﬂBMbyﬁre\ﬂt’bﬁ@OMFﬁB (@LP@B) ﬁfgh?eoﬁtﬂbutéztoﬁa‘ﬁe%d Hﬁﬁﬁﬁ%phwpetence

release of. dose- endent nanner

|n‘glgpqi+gaisbo]'lg¢]teﬁeﬁtjme(a Reilgy.on58)-6 ;Eodurhmmh is particularly
m’réilegishg Qﬁh@e 1t%Pa§ iﬁﬁngg&?'ﬂjﬁﬁs&ﬁ \I}'BO%ZCR@@C%T tq\e@nges in type-1 (IL-

det er m ned

, .' et éfﬂes%\(l rn Ibfmfj A& Csjy:?dlrieapmd@cﬂdﬁf}roﬁ'pétbﬂiaﬂﬁ T cells
t L- NMMA (F 57
urther’ L@pﬁd‘légfpif@ﬁﬁ lg'ls')ﬁ:*?g?bioze with | I(Zl\ll-s in |)I\I(B

activation (Fig. 58), an effect also seen with LPS.
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" not restricted to the BALB/c |lngr dAJQ?eBQtéﬁk?StéEmeauced
al so eqls 4nVivoandhingritom £ r om ot her nouse i nbr ed
strains (e.g. G57BI/6, C57B!/10, 129Sv). 13.3 Human
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stinmulated with CLP1b or -2p in 24-well-plates for 18
- 72 h. Supernatants were harvested at different tine
poi nts, centrifuged at high speed to renove any cell

i d tested for their TNF-a and Inter
'?’?’ "@7%72% ent by ELISA ( erg D Syst ens, e‘l(g'j;%éﬁﬁ“gm“
ELISA's were perforned fol l'ow ng the rranufacturer S

i nstructions. WO 2004/ 073728 PCTI EP2004/ 001553 112
13 4 Human systemin vitro (Results) 13.4.1 Induction

tokines in cultures of human | eukocytes and
TABLE 15| g 4

1 oA ©nbseversil o 2agsdelbie dotlemeyesuin Uﬁﬁﬁdne
wer e cells were stimulated for 48
V\Athpﬁéﬁ%{fb@‘ﬂg(}@g@p. The rel ease of IL-10, TNF-a and
IL-6 was determ ned by ELI SA. Both pools induced a

Source 81 M Sedim™ €l €ag@oBhe Ralvéls uﬁgrefsﬁ bORiAMEs (1 g- S9)-
Q0

Cultyres of peripheral h ocvtes_were set _up as

Cells/serqyms AR e(EitiBOYe? and st Ml at ed Wi-lh CLP1ENNd CLPHEp6

for ¢ Eﬁ%l ous periods of time. The rel ease of the
cyto es TNF-a and IL-6 into the culture supernatants

vvas determ nedg/ay ELI SA after 18, 48 and 72 h (Fi ?g/ml

Yonzg( T%% d-those obtained with who
2 I ood 13 ur eslﬁzﬂi@z‘? el eadttdf TNF16EShowed 15:28axi nuAR0L3S
Young (Bt 189in.20kn copdeassy | L- §z+&f eachedgif s ”Eiﬁlg}glé@ 1 254432

bet ween 48 and 72 h of sti ation. ‘14

Young  ANT| \I4RR0* EFFEEZR0ERACL P- PARES | N MIBISE MACROPHAGES 228139

(B+N)

Bone marrow derived macrophages (106/well in 200 |
culture buffer (DMEM) were treated with CLP-Pools in
di fferent concentrations (Table 14). Cells were vvashed

sasa o200, bl 8, ST Eeker, AgProertghants L) VL

Aged Bwi t h M36s262Ul argmmutlsm%us (VS Trepigosr 5754638
| s—

Aged (B ter%—ﬁ@% mcr

Werg1 t at 48 and destruction of cel
%‘%ﬁp. cal 14>¢+2€a\s TabP4814 shdGa&t28 10954153+

CLP- Pool s were capable of inhibiting the cytostatic

effects-of the virus_ most likely by induging
(antiviral) interferons. This antiviral effect is
corroborated by clinical observations which show that

herpes infections are susceptible to treatnent with
® Mogng. or agadh (R0 Yraeke) (PH7BLISNIA 1S E) Uisoce prgroap). thhabfeds to dally

m;e@f?&{éohltﬁ)ﬂ NWA %Onhé?&gi WS l%o%g?he expenrﬁé‘nt E mdlcates mjectlon'
with CLP2p (100pgimouse i.m.; 4 doses at 3 day intervals). Mice were sacrificed 3
days after the last injection of CLP2p or salme (S).

b Mean serum {nitrate-+nitrite) (+-SD) at tfme of sacrifice in uM.

® As for Tables 11 and 12.

* p<0.05, compared with first row.

# p<0.05, compared with rows 4 or 6,

Inhibition of INOS in vivo (with L-NMMA) inhibited the reversal of age-associated
alterations in cytokine production as induced by in vivo injection of CLP2p, along with
inhibition of serum nitrate/niirite induction produced by CLP2p. In separate studies in
which tissue macrophages were stimulated directly in vitro with CLP1b/2p, the dose



| FNcc exhibits an antiviral effect. As conpletely
different nethods of etract preparation, ways of
bi ol ogi cal anal ysis and test systens were enployed

ings are not relevant for the
BB 08 5004/ 073728 PGT/ EP2004/ 001555 P eprosposs
TABLE 14 | nhibition of virus-induced cytopathogenicity
by CLP-Pools in doses of g/culture *) CLP- 100 50 25
12.56.33.21.6 0.80 Pools CLP1b + + + + + + + - -
CLP2p + + + + + + Medium + = Virus inhibition due to

%mmdof@samﬁaﬂafn bNERbIRE A} ﬁocéllohu&ﬁﬁlt &vggtim%ﬂgel 0.02-0.05

topat hic effect) by active Virus
Hg ¥NI CAL ASPECTS OF FSLE and CLP-Pools 15.1.
| mmuno- nodul ation In co-operation wth healthy
vol unteers of both sexes and different ages (45-85
13,263 r s )IndHetion of nitrit @xideireleasecintmarine BMDM trial s were
performed with regard to the dynam cs of cytokine
production by whol e bl ood after intranuscul ar
Stimjladioni oinmudhe BI8DE (B 0AronwitpCItFibNer Rerformi2t48 h  induced the

ol BMLE NP g ldbsB B GAR Tt Wik PR oodls Begcpatent inducers
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strain, but was also detectable with BMDM from other mouse inbred strains (e.g.
C57BI/8, C57BI/10, 1298v).

13.3 Human system in vitro (Methods)
13.3.1 Cytokine induction and determination

Whole blood cultures from freshly drawn peripheréi blood of healthy donors were set
up in 5ml tubes (Falcon, Becton Dickinson) in a tofal volume of 500 pl. They
consisted of 50 ul whole blood, 50 ul stimulator (PHA at 160 ug/ml or CLP1b/2p at
- 1:10 dilutions) and 400 pl RPMi 1640 medium, supplemented with L-glutamine
(2mM} and antibiotics. After 48h the cultures were centrifuged, supernatants were
harvested and tested for their cytokine contents by ELISA.

Cultures of human peripheral blood monocytes (5 x 10° cells/500 ulfwell) were
stimulated with CLP1b or -2p in 24-weli-plates for 18 - 72 h. Supernatants were
harvested at different time points, centrifuged at high speed to remove any cell debris
and tested for their TNF-a and Interleukin 6 (IL-6) content by ELISA (R & D Systems,
Wiesbaden). EL]SA's were performed following the manufacturer's instructions.
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further activation, at 24, 48, 72 and 96 h of culture.
15.2 Results Fromthese first trials it is obvious
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14.shovws pxaAppdengy of decreasing after FSLE injections.
Most figures neasured, especially after two injections

. (2 or 7 days di st ance) are | below those of the
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| kept at 37° C for 24 h. Supematants (100 pl) were added to 1.929-cells, which were
subsequeptly infected with vesicular stomatitis virus (VSV). Treated L928-cells were
kept at 48 h and destruction of cells determined microscopically. As Table 14 shows,
- CLP-Pools were capabie of inhibiting the cytostatic effects of the virus, most likely by
inducing (antiviral) interferons. This  antiviral effect is corroborated by  clinical
observations which show that herpes infections are susceptible to treatment with FSLE.
Yokochi [Yokochi, S. (1977)] reported that a phenol extract of hog liver together with
IFNo; exhibits an antiviral effect. As completely different methods of etract preparation,
ways of biological analysis and test systems were employed, these findings are not
relevant for the present invention.
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15.1. Immuno-modulation

- In co-operation with healthy volunieers of both sexes and different ages (45-85
vears) and with informed consent orienting trials were performed with regard to the

dynamics of cytokine production by whole blood after intramuscular injections of
FSLE (300 mg proteins per unit injection),

In every experiment groups of 6-8 volunteers were involved, and the individual data
were used to calculate average figures. The number of voluntary participants per
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After i.m. FSLE the production of Interferon-y (IFN-y), a T-cell product and powerful .
. macrophage-activating factor {Robert, W.R., 1982; Vitteta, E.S., 1990] Increases
. about 5-fold with a maximum after 14-21 days. The increased IFN-y may explain the -
observed antiviral effects of FSLE and Pools CLP1b/2p (see Example 14).

interleukin-2 (IL-2) is a potent T-cell growth stimulator inducing naive T-cells to T-
effector cells [Janeway, Ch.A., 1995). Also B-cell growth and diﬁerentiaﬁon has been
demonstrated. iL-2, furthermore, can function as a growth inhibitor in neoplastic cells
- [Rosenberg, 8.A.,, 1987; Hatakeyama, M., 1891]. Synergistic co-operation of IL.-2 and
IFN-y in antitumoral activity have been described [see Vitteta, E.s., 1990]. After FSLE
(i.m.), IL-2 production increases with a maximum two-fold the average control figure,
after 2-3 weeks, remaining elevated over several months.
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Fro‘;n tese hggﬁeri%ents it appears( that )FSLE stimulates the production of

inflammatory up- and down-regulators in a "natural® equilibrium, a fact which might

- also explain the good tolerability of injections and the prevention of any undesired

longer-lasting (over-)activation of macrophages [see [YAndrea, A., 1993]. It should be
mentioned that two consecutive injections of FSLE in 2 days distance may lead to a
partial state of shori-lasting "tolerance" in vivo. (in vitro: compare Example 8.9); its
induction, or prevention, might be of clinical importance.

15.3.  Summary

In summary, FSLE in vivo and CLP1b and CLP2p induce a cascade of immune up-
and down-regulators of clinical significance in an orchestrated manner. Further, the
clinical results with foetal liver extract in human volunteers clearly confirm the
observations made in vitro and in vivo in the Examples demonstrated before, mainly
the ones using human adeno-carcinoma cells of the prostate gland and human
monocytes and also the experiments describing reverting of cytokine pattern of
ageing mice. About 100 patients were treated in recent vears, either for oncologic
purposes or in chronic relapsing or chronic viral diseases (hetpes and hepatitis B and
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22. Use of endotoxin or an endotoxically active

portion thereof, fetal henoglobin or (a) single

chai n(s) thereof or (an) conbination(s) of chains
WeeheQfagd optionally (an) additional conpp 25@001553
the preparation of a conpogistion for alleviating e
adverse side effects of irradiation. 23. The use of

claim17, wherein said cancer is selected from
prostate carci noma, breast cancer, squanous cel
[ of the cervix and adenocarci noma of the
W%%'rﬁg’r 28t s Prag Vil doget 2¢1al)5.A 85, WrA-8526 Ei@id).
“qufgftion are chronic viral infections. 25. The use
fe &- ki ehaloJvikal: &ifiR. Mard108, 1182di3z (teseali ti ons i ncl ude
%ﬁé}-l.aJler i es, hayfever and allergic asthma. 26.
w r gnd Jolesing Biottenei10, 626608 Y1) ng of sai d
VV@gg-relaged i mmune inbalances is related to an

ihalier and diuelnsr dpBiah Chen? 239, HEnous5h 9 one of
clainms 16 to 19 and 21 to 26, wherein said greparation

Woliman,E.£Ec ot ainekd Blaly Clsral 26@R55664 b ¢psdjage 1 SEQUENCE
LI STI NG <110> dini que La Prairie Research SA <120>

Wabomd3.G. iebak: J O8I PRVAE. T4t -ﬁ@nq bin and Bacteri al
Endot oxi n and opti o%al 'y ’@Ai tio g{SQFet al Liver

ok o T Sl AL AEOTTD
Zatie, . AU A L T Sont L o
Zahringer, U. et al.: J. Endotoxin Res. 7, 133-146 (2001)

Zhang, M. and K.J. Tracey: see H. Bradé et al. {edit) , pgs. 915-926. (1999).
Ziegler-Helibrock, H.W. et a}.: immunelogy 75, 264-270, (1992).

Zuckermann, S.H. et al.: Infect. Immun. 59, 2774-2781, (1991).




<308> SW SS- PROT / P01970 <309> 1986-07-21 <400> 1
Val Leu Ser Ala Ala Asp Lys Ser Asn Val Lys Ala Al a
Trp Ay Lys 1510 15 Val Ay Ay Asn Ala Ay Al a

GQu Ala Leu Au Arg Met 20 25 30
ggdr 20@4&337@%6‘ u g . E%QEI%SO%%HESS

o Thr Thr Lys Thg,, Tyr Phe Pro H's

Leu 35 40 45 page 2 Ser Hs Gy Ser Ala @n Val Lys
Gy Hs Ay Gu Lys Val Ala Ala 50 55 60 Ala Leu Thr
Lys Ala Val @y H's Leu Asp Asp Leu Pro @y Thr Leu
65 70 75 80 Ser Asp Leu Ser Asp Leu H's Ala H's Lys
Leu Arg Val Asp Pro Val 85 90 95 Asn Phe Lys Leu Leu
Ser His Ser Leu Leu Val Thr Leu Ala Cys H's 100 105
ClAMseu Pro Asn Asp Phe Thr Pro Ala Val His Ala Ser
Leu Asp Lys Phe 115 120 125 Leu Ala Asn Val Ser Thr
VaI Leu Thr Ser Lys Tyr Arg 130 135 140 <210> . 2
<2 14 pharmpceuticey sompesiiicrpadisistag loaehdotoxxa oANB edotxically active

'{)@?@Nﬁégﬂptlgﬂg!u%@ﬁob% 5 O smge cf?am?? B raof or {(a)
combination(s) of chains thereof, and, optionally, (an) additional compound(s)
and optionally an excipient; or

comprising endotoxin or an .endotoxically active poriion thereof, fetal
hemoglobin or (a) single chain(s) thereof or (a) combination(s) of chains thereof,
optionally (an) additional compound(s) and a pharmaceutically acceptable
cartier and/or diluent and/or excipient.

2. The pharmaceutical composition of claim 1, wherein said fetal hemoglobin or
single chain(s) thereof or (a) combination(s) of chains thereof or said additional
compound(s) is/are derived from non-human fetal tissue.

3. The pharmaceutical composition of claim 2, wherein said non-human fetal
tissue is derived from sheep, goat, horse or beef.

4. The pharmaceutical composition of any one of claims 1 to 3, wherein said
additional compound(s) is/are (a) fetal livers (glyco)peptide(s).

5. The pharmaceutical composition of any one of claims 1 to 4, wherein the
combination of chains is the a, y-dimer of fetal hemoglobin,

6.  The pharmaceutical composition of any one of claims 1 to 4, wherein the single
chain is the y-chain of fetal hemoglobin.

7. The pharmaceuticéi composition of any one of claims 1 to 6, wherein the
combination(s) of chains is/are free of heme.



<400> 2 Val Leu Ser Ala Ala Asp Lys Ser Asn Val Lys
Ala Ala Trp Ay Lys 15 10 15 Val Ay @y Asn Al a
Gy Ala Tyr Ay Ala Gu Ala Leu Gu Arg Met 20 25 30

r Phe Pro Thr Thr Lys Thr Tyr Phe Pr
Q?)emts%ﬁ?? 5 40 45 Ser H.s Gy Ser Ala G%C%NWQISB
Ay HIS Ay Glu Lys Val Al a Ala 50 55 60 Ala Leg

TYir Lys Ala Val Gy His Leu Asp Tyr Leu Pro Ay Thr
Leu 65 70 75 80 page 3 Ser Asp Leu Ser Asp Leu His

' Val 85 90 95 Asn Phe
Ly SEerbgoadieel chmegeiion ot ey e;?@ ot iilaineu1 Apa7,cylerein said
H hGSbadteriallS wr Ri-RrS pryAl a Val
H: gnil@gXlSer LeunaAsp [ys Igheiﬁoﬁél 120 'qut% RL J Alla Asn

Val Ser Thr Val Leu Thr Ser Lys Tyr Arg 130 135 140

9. <2The ;i’naﬁ?léé@utl“aéil cmﬁgé&ﬁ’or{) B a ?ﬁlg’r?e gg%rlﬁmgog(ws? ARrein said

Ovis aries Amot r a l'erv
sversioiexiestly) a@m Ppgion wdomms @iYe RRS<Bi0ed polyahcchatide-iree

E'erplé\'Aacoﬁmﬁl)n%EE Lys. Ser Asn Val Lys Ala Ala Trp Ay
ys :

iO. The pharmaceutical composition of any one of claims 1 to 7, wherein said
endotoxin is natural or synthetic penta- and/or hexaacyl-lipid A.

11. The pharmaceutical con"{position of any one of claims 1 to 7, wherein said
endotoxin is natural or synthetic penta- and/or hexaacy! lipid A monophosphate.

12.  The pharmaceutical composition of any one of claims 1 to 11, wherein the weight
relation of the components is in the range of 1:1 to 1000:1 of fetal hemoglobin or
smgle chains thereof or combinations of chains thereof to endotoxin or the
endotoxically active portion thereof .

13. The pharmaceutical composition of any one of claims 4 to 12, wherein said fetal
liver (glyco)peptide is phosphatidyfethanolamine-bind.ing protein (PBP), peptidyl-
prolyl-cis-trans-isomerase A (PPlase A), thioredoxin, macrophage migration
inhibitory factor (MIF) or ubiquitin or any other of the proteins listed in Table 4.

4. The pharmaceutical composition of any one of claims 1 to 13 confectioned for
oral administration.

15. The pharmaceutical composition of any one of claims 1 to 14 comprising
between 0.1 and 10 mg of fetal hemoglobin or single chains thereof or
“combinations of chains thereof and between 0.01 and 1000 49 of endotoxin or
an endotoxically active portion thereof.



151015 Val Gy Ser Ash Ala Ay Ala Tyr.dy Al a
GQu Ala Leu Gu Arg Met 20 25 30 Phe Leu. Ser Phe Pro
Thr Thr Lys Thr Tyr Phe Pro His Phe Asp Leu 35 40 45

Ser Ala Gn Val Lys Gy Hs Gy G tdhovonisss
VAR L AR S Ala {gu Thr Lys Ala Va 6%5%{3‘"55

Leu Asp Asp Leu Pro @y Thr Leu 65 70 75 80 Ser Asp
Leu Ser Asp Leu His Ala H's Lys Leu Arg Val Asp Pro
Val. 85 90 95 Asn Phe Lys Leu Leu Ser His Ser Leu Leu
Val . Thr S 105 110
1685, ysE N SRERBIEOTAR OB GoNPaibarive RO g0t lefal hgproglobin or

Ly $a)Plsinglid 1ch R&reol ) AsmbiviatiorRsy oFhenaipd th@kéf d
T%?a)Serg 2hd) Tgo 13?5"?4 <2162@4),<0211> of an

<2 PpUonsRY (aQ%é@iﬁr '§05\ppeed(akmr>the<9§@s%ram sfsammnosmon for

PO 887 0latin %InﬂaﬂﬁﬁarWa tﬁé‘ﬂﬁﬁluﬁe\é tek€u Ser Ala Al a
Asp Lys Sgr Asn Val Lyd?laAl a Ala Trp Asp Lys 1 5 10 15

Val Gy Ay Asn. Ala Ay Al a Tyr Gy Ala Qu Ala Leu
179 Us&'d eMBbtoxin or an endotoxically active portion thereof, fetal hemoglobin or

(a) single chain(s) thereof or {an) combination(s) of chains thereof and
optionally {(an) additional compound for the preparation of a composition for
treating cancer.

18. Use of endotoxin or an endotoxically active portion thereof, fet_ai hemoglobin or
(a) single chain(s) thereof or (an} combination(s) of chains thereof and
optionally {an} additional compound for the preparation of a composition for
preventing or treating infections.

19. Use of endotoxin or n endotoxically active portion thereof, fetal hemoglobin or

' (a) single chain(s) thereof or (an) "‘combination(s) of chains theréof and

- optionally (an) additional compound for the preparation of a composition for
preveniing or treating allergic conditions.

20. Use of endotoxin or an endotoxically active portion thereof, fetal hemoglobin or (a)
single chain(s) thereof or (an) combination(s} of chains thereof and optionally (an)
additional compound(s) for the preparation of a composition for reverting age—re!ated
immune 1mbalances

21. Use of endotoxin or an endotoxically active portion thereof, fetal hemoglobin or

(a) single chain{s) thereof or (an) combination(s) of chains thercof and
optionally (an) additional compound(s) for the preparation of a composition for
reverting change§ of cytokine/chemokine production which occurs in an age-
related mannet.



20 25 30 Phe Leu Ser Phe Pro Thr Thr Lys Thr Tyr Phe

Pro H's Phe Asp Leu. 35 40 45 | | Ser Hs Ay Ser

Ala dn Val Lys Ay Hs Ay Qu Lys Val Ala Ala 50 55
60woAbmokebe Thr Lys Ala Val Gy His Leu Asp 094/001553
Pro Ay: Thr Leu 65 70 75 80y3;Ser Asp Leu Ser Asp

Hs Ala Hs Lys LeuArg Val Asp Pro Val 85 90 95 Asn

Phe Lys Leu Leu Ser His Ser Leu Leu Val Thr Leu Ala

Cys H's 100 105 110 Leu Pro Asn. Asp Phe Thr Pro Al a

22a| Uslesm Ahdothlh dredn Mtéﬂcﬁa!@%twé—éémég%é%éf fel'aleHer@%@Iobm or
LeuThr Sér Lys

ye o5 ob e
135( 46’“992%%'“@ ept .95 (%tmhnmon(@tlg ns thereof and

a“ eﬁfbﬁyﬁﬁgﬁ)’fin Sg@?ﬂéﬁéﬂéﬁgﬁrfb&'ﬂ%%aawgf a somposition for

VaI a'l'ﬁ"@“é@ the adversrsiplp sfiegis of iragidion15  Val Ren Val

Gu du Val Ay Ay Gu'Ala Leu Ay Arg Leu Leu Val 20

25 30 .

23. The use of claim 17, wherein said canceris selected from prostate carcinoma,

breast cancer, squamous cell carcinoma of the eenix and adenocarcinoma of
the pancreas.

24. The use of claim 18, wherein said infections are chronic viral infections.

25. The use of claim 19 wherein said allergic conditions inclicdle type-1 allergies,
hayfever and allergic asthma.

26. The use of claim 20, wherein the reverting of said age-relaged immune
imbalances is related to an activation of macrophages.

27.-  The use of any one of claims 16 to 19 and 21 to 26, wherein said preparation
is confectioned for oral application.



Val Tyr.-Pro Trp Thr G n Arg Phe Phe Qu H s Phe Gy
Asp Leu Ser 35 40 45 Ser Ala Asp Ala Ile Leu Gy Asn
Pro Lys Val Lys Gy H's ghyelys 50 55 60 Lys Val Leu
Asn Ser Phe Ser. Gu Gy Leu Lys G n Leu Asp Asp Leu
65 70. 75 80 e Ala Ser Leu Ser G u Leu
Hs Cys Asp L;L/%@E%%{ﬁggﬁ 90 95 Val Asp Pro G u Asn
Phe Arg Leu Leu Ay Asn Val Leu Val Val Val 100 105
110 Lea Ala Arg Arg Phe Ay Gly,du Phe Thr Pro Qu

<110> Climigugl e Alraipen Reddbch26n 125 Phe A n Lys Val Vval Thr
Gy Val- Ala Asn Ala Leu Ala Hs Arg Tyr 130 135 140
His 145 page 6 <210> 6 <211> 141 <212> PRT <213>

ens AND Pan tro}gl odé:tégs And Pan pani scus

120 Compas,
7 Zptignal?_;?%%g J%Q, W§$ iger T:‘iPP Onﬁfd‘as dgh Facygrel Frdpoxin and

p Lys Thr Asn Val Lys
AIaAIaTrp GIy Lys T~ ..~ 1 510 15 val Ay Ala
- Hs Ala Ay Qu Tyr GIyAIaGIuAIaLeuGIuArg Met.
<130> G323 25r 30

| <140> PCT/EP2004/001553

'<141> 2004-02-18

<1l60> 28

<-170'% -_"Pate;ntIn- version 3.1

<210> 1 - - S g
<2113 141 |

.£212> . PRT

+ <213> Capra hircus AND Ovis aries AND Zmmotragus lervia

) <300>

<30B> SWISS-PROT / PQ1970

| <309> 1986-07-21

<400> 1
" Val Leu Ser Ala Ala -Asp Lys Ser Asn Val Lys Ala Ala Trp Gly Lys
1 5 - io 15

- Val Gly Gly Asn Ala Gly Ala Tyr Gly Ala Glu Ala Leu Glu Arg Met
' 20 . 25 : ' 30

Phe -Leu Ser Phe Pro Thr Thr Lys Thr Tyr Fhe Pro Eis Phe Asp Len
35 : 40 . 45



The Leu Ser Phe Pro Thr Thr Lys Thr Tyr Phe Pro Hi s
Phe Asp Leu 35 40 45 Ser His Ay Ser Ala G n Val Lys
@y Hs Ay Lys Lys Val & Asp . 50 55 60 Ala Leu Thr
Asn Ala Val Ala H s Val p Asp Net Pro Asn Ala Leu
Ser Al a _Leu Leu Hs Ala H's Lys
Ser Hls q(:ié’uz‘aﬁr é%/aﬁ?%?l Prd W H3835 Gl@dg@SLYNﬁlF*Hé‘ 4% Leu Leu
Ser His Cys Leu Leu Val Thr Let! Ala Ala His 100 105.
- 110 Leu Pro Ala Gu Phe Thr Pro Ala Val His Ala Ser
Ala Leu Th@%y%@lé-%&l%l’@r Hiﬂ-&;elazﬁ)s;:lagp te@Up A @1p6inVady Ser Thr
65 Val Leu Thmo Ser Lys Tyr Args130 135 140 = <24€> 7 <211>
141 <212> PRT <213> Bos taurus page 7 <300> <308>
SW SS-PROT 7 P01966 <309> 1986-07-21 <400> 7 Val -
Ser Asp Lp@isay Agp Zep| Hspdde 1Bis T@WL%@T‘VaVangﬁsp Ara Wl Trp Ay
Lys 18% 10 15 Val dy’dy Hs Ala Ala®8u Tyr dy
Ala Qu Ala Leu Gu Arg Met 20 25 30 Phe Leu Ser Phe

.ASI} Phe .L £%e£h£e1;n%'ér LQ/J.% EQELZW h@afr‘l'%r'_teu Et'a CA%DH Leu 3.5 40

100 ' 105 110

Leu Pro Asn Asp Phe Thr Pro Ala Val His Ala Ser Leu Asp Lys Phe
115 _ 120 125

Leu Ala Asn Val Ser Thr Val Leu Thr Ser Lys Tyr Arg.
130 | 135 140

<210> 2

<211> 141

' <212> PRT

T
LR
P

<213> Capra hircus AND Ovis aries AND Ammotragus lervia

<300> '
<308> SWISS~PROT / P01970

<309> 1986-07-21

<400> 2

Val Leu Ser Ala Ala Asp Lys Ser.Asn Val Lys Ala Ala Trp Gly Lys

1 ; 5 10 15

Val Gly Gly Asn Ala Gly Ala Tyr Gly Ala Glu Ala Leu Giu Arg Met

20 - 25 30

Phe Leu Ser Phe Pro Thr Thr Lys Thr Tyr Phé Pro His Phe Asp Leu

35 40 . 45

Ser His Gly Ser Ala Gln Val Lys Gly His Gly Glu Lys Val Ala Ala
50 ‘ 55 60

~ Ala Leu_Tﬁf Lys Ala Val Gly His Leﬁ Asp Tyr Leu Pro Gly Thr Leu.

65 _ 70 .75 80 -



R S

Ser Hs Ay Ser Ala dn Val Lys Ay Hs Ay Ala Lys
Val Ala Ala 50 55. 60. Ala Leu Thr Lys Ala Val GQu
H's Leu Asp Asp Leu Pro Ala Leu 65 70 75 80 Ser
G u Leu Ser Asp Leu H's HIS Lys. Leu Arg Val Asp
-Pro Val 85 90 95 Asn Phe Lys Leu Leu Ser His Ser Leu
u Val Thr Leu Ala Ser_ Hs 100 105 110 Leu Pro Ser
Ser Asp Lﬁﬁ‘pseifh SPI’H‘F“F#“& Ata H%IL%H SENPFISE E@% p'tys Phe
115 12 125 Leu Ala ASh Val Set Thr Leu Thr_  Ser
‘Lys Tyr Arg 130 135 140 <210> 8 <211> 141 . <212>
‘Asn: Phe IRRTLen2ia> sWUSHiBUSSULES 30021 vhr B08E1 SWSSHBROT /
PO19%2 page 8 <309%04986-07-21 <400218 Val Leu Ser
Gy GQu Asp Lys Ser Asn Ile Lys Ala Ala Trp dy Lys 1
510 15 Ile dy Ay Hs Ay Ala Gu Tyr Ay Ala@u
Leu Pro Aahghspebhe@Thr Arg Met V2b Hi5 B SpheleAl &sSéws e Pro Thr
' Yhr Lys Thr Tyr PHe Pro H's Phe A}y Val 35 40 45 Ser
Hs Ay Ser Ala @ n Val Lys Gy Hs Qy Lys Lys VaI ‘

Leu Ala AA}I) 2-:\Ial Qer %Qr I“_{il::)':ll6£)eu Thr Ser Lys Tyr Arg
“130 135 140

. <210> 3

<211> 141
<212> PRT

"<213> Capra hircus AND Ovis aries AND Ammotragus lervia

 ,<300>
<308> SWISS~-PROT / P0197Q

. <309> 1986-07-21

‘400> 3

Val Leu Ser Ala Ala Asp Lys. Ser Asn Val Lys Ala Ala Trp Gly Lys
1 3 10 ‘ : 15 o

./ val Gly Ser Esn Ala Gly Ala Tyr .Gly Ala Glu Ala Leu Giu Arg Met

20 _ 25 ' 30

. Phe Leu .Ser Phe Pro Thr Thr Lys Thr Tyr Phe Pro His Phe Asp Leu
’ - 35 40 ) 45

Ser His Gly Ser Ala Gln Val Lys Gly His Gly Glu Lys val Ala Ala
50 ‘ 55 ' 60 '

BAla Leu Thr Lys Ala Val Gly His Leu Asp Asp Leu Pro Gly Thr Leu
65 : 70 75 80

Ser Asp Leu Ser Asp Leu His Ala His Lys Leu Arg Val Asp Pro Val
' 85 90 95

Asn Phe Lys Leu Leu Ser His Ser Leu Leu Val Thr Leu Alé Cys His
' 100 - 105 o 110



i -
B,

Ala Leu Ala Ser Ala Ala Ay H's Leu Asp Asp Leu Pro
Gy Ala Leu 65 70 75 80 Ser Ala Leu Ser Asp Leu His
--Ala H's Lys Leu Arg Val A%g‘fro Val 85 90 95 Ash Phe
Lys Leu Leu Ser His Cys eu Val Thr Leu Al a Ser
His 100 105 110 Hi's Pro Ala Asp Phe Thr Pro Al a Val
Hs Ala Ser Leu Asp Lys Phe 115 120. 125 Leu Ala Ser
Val Ser Thr Val Leu._ Thr Ser é% Tyr Arg.130 135 140
His Pro Ssglﬁf Bhe<fﬁ>Prf4 1a 354 oiisppde SFILERAPP J&/5nBR%vegi cus
00> <308> SW SSFPROT / P01946: 33583 <309> |
1986-07-21 <400> 9 Val Leu Ser Al a Asp Asp Lys Thr Asn
Leu Ala akh€rdiySeA%hr Qb3 T&P T@L:YSérY§y§atg'§ &gl . 15 1le Gy
130 Ay Hs Ay Q3 Gu Tyr dy Gupd u Ala Leu ‘G n Arg
' Met 20 25 30 Phe Ala Ala Phe Pro ThrThr Lys Thr Tyr
: Phe Ser His Ile Asp Val 35 40 45 Ser Pro Ay Ser A a
<210> 4 Gn val Lys Ala His Ay Lys Lys Val Ala Asp 50 55 60
Ala Leu Ala Lys Ala Ala Asp His Val Qu Asp Leu Pro
2> gy Ala Leu 65 70 75 80 _

<212> PRT

<213> Ovis aries

<300>
<308> SWISS-PROT / PO1970

<309> 1986-07-21

<400> 4
Val Leu Ser Ala Ala Asp Lys Ser Asn Vel Lys Ala Ala Trp Asp Lys
1 0 5 .10 ' - 15 '

Val Gly Gly Asn Ala Gly Ala Tyr Gly Ala Glu Ala Leu Glu Arg Met
20 25 30 :

Phe Leu Ser Phe Pro Thr Thr Lys Thr Tyr Phe Pro His Phe Asp Leu
35 - 40 " 45 :

Ser His Gly Ser Ala Gln Val iLys Gly His Gly Glu iys Val Ala Ala
- 50 ' 55 o 60 '

Ala Leu Thr Lys Ala Val Gly His Leu Asp Asp Leu Pro Gly:Thr Leu
65 . .70 S 75 ‘ - BO

Ser Asp Leu Ser Asp Leu His Ala His Lys Leu Arg Val Asp Pro Val
85 . : 20 - 95

Asn Phe Lys Leu Leu Ser His Ser Leu Leu Val Thr Leu Ala Cys Eis 7
- 100 : . /105 ) 110

Leu Pro Asn Asp Phe Thr Pro Ala Val His Ala Ser Leu Asp Lys Phe

115 : A 120 - 125 .

. Leu Ala Asn Val Ser Thr Val Leu Thr Ser Lys Tyr Arg



130

Ser Thr Leu Ser Asp Leu His Ala H's Lys Leu Arg Val
Asp Pro Val 85 90 95 Asn Phe Lys Phe Lou Ser Hi's Cys
Leu Leu Val Thr Leu Al a %%ﬁi s 100 105. 110 His Pro
Gy Asp Phe Thr Pro Al a Hs Ala Ser Leu Asp Lys
Phe 115 120 125. Leu Ala Ser Val Ser Thr Val Leu Thr
Ser Lys Tyr A}@S 1130 135 140 *$10> 10 <211> 141
<212> PAT <213> Oryctol agus cuni culus .<300> <308>

<210> 5 SW SS-PROT / P01948 <309> 1986-07-21 <400> 10 Val Leu

Ser Pro Ala Asp Lys Thr Asn Ile Lys Thr Ala Trp GQu

<211> 148ys- 1 5 10 15 Ile Ay Ser Hs Ay Ay Qu . Tyr Ay

Ala Gu Ala Val Gu Arg Met 20 25 30 page 10 Phe Leu

<212> PREYy Phe Pro Thr Thr Lys Thr Tyr Phe Pro His Phe Asp

Phe 35 40 45 Thr Hs Ay Ser Au dnlle Lys Ala Hi s

 <213> OvEpyanigs Lys Val Ser Qu 50 55 60 Ala Leu Thr Lys Ala -

<300>
<308>

<309>

J <400>
“Met Leu
1

Val Asn

‘Val Tyr

Set Ala
50

Lys Val

iy 65

Lgs Gly
Val Asp
_;Leﬁ Ala
Phe'Gin

130

His
145

Val Ay H's Leu Asp Asp Leu Pro Gy Ala Leu 65 70 75

80  SerThrLeu Ser Asp Lou His Ala His Lys Leu Arg Val
Asp Pro Val 85 90 95 ,

SWISS-PROT / POZ2083

1986-07-21

5

Thr Ala Glu Glu Lys Ala Ser Val Ile Ser Leu Pﬁe Ala Lys
5 - 10 R 15

Val Glu Glu Val Gly Giy_Glu Ala Leu Gly Arg Leu Leu Val
200 T2 | ST 30

Pro Trp Thr Gln Arg Phe Phe Glu His Phe Gly Asp Leu Ser
35 _ 40 45 '

Asp Ala Ile Leu Gly Asn Pro Lys Val Lys Gly His Gly Lys

Ieu Asn Ser Phe Ser Glu Gly Leu Lys Gln Leu Asp Asp Leu
70 : -5 80

Ala Phe Ala Ser Leu Ser Glu Leu Hisg Cys Asp Lys Leu His
B85 : 90 95

Pro Glu Asn Phe Arg Leu Leu Gly Asn Val Leu Val Val Val
100 © 105 . ‘ 110

Arg Arg Phe Gly Gly'Glu Phe Thr Pro Glu Leu Gln Ala Asn
115 , - l20 _ 125

Lys Val Val Thr Gly Val Ala Asn Ala Leu Ala His Arg Tyr
135 _ 140



Asn Phe Lys Leu Leu Ser H's Cys Leu Leu Val Thr Leu
Ala Asn Hs 100 105 110 .:.. ~ H's Pro Ser G u Phe
Thr Pro Ala Val H's Al a Q%%fyeu Asp Lys Phe 115 120
125 Leu Ala Asn Val Ser r Val Leu Thr Ser Lys Tyr
S Arg 130 135 140 <210> 11 <211> 24 <212> PRT <213>
<210> 6 Artificial Sequence <220> <221> source <223>
<211> not e="Description of artificial sequence: Peptide
corresponding to positions 48 - 72 of the hunman
<212> prPenogl obin gamma chain" <400> 11 Ser Ala lle Met Gy
- Asn Pro Lys Val Lys Ala Hs Ay Lys Lys val 15 .10
<213> Hodd sab€éhsTRARD $8h 0141 60Wt ASPnd\pan I d0120,5 <210> 12 <211>
25 <212> PRT <213> Artificial Sequence page 11 <220>
<221> source <223> /note="Description of artificia
sequence: Peptide corresponding to positions 51 - 75
<300>  of the ovine henpgl obin gamma chai n" <400> 12

<308> SWISS—-PROT / P01922

<309> 1986-07-21

<400> 6
.j*) Val Leu Ser Pro Ala Asp Lys Thr Asn Val Lys Ala Ala Trp Gly Lys
o1 .5 10 15

Val Gly Ala His Ala Gly Glu Tyr Gly Ala Glu Ala Leu Glu Arg Met
| 20 ‘ 25 30

- Phe Leu Ser Phe Pro Thr Thr Lys Thr Tyr Phe Pro His Phe Asp Leu
35 ' 40 o © 45

Ser ﬂis-Gly Ser Ala Gln Val Lys Gly His Gly Lyé Lys Val Ala Asp
S50 . 55 - 60 : : '

Bla Leu Thr Asn Ala Val Ala His Val Asp Asp Met Pro Asn Ala Leu
€5 70 © 75 80 -

Ser Ala Leu Ser Asp Leu His Ala His Lys Leu Arg Val Asp Pro Val
85 . 90 - 95 ‘

Asn Phe Lys Leu Leu Ser His Cys Leu Leu Val Thr Leu Ala Ala His
100 ~. 105. . 110

Leu Pro Ala Glu Phe Thr Pro Ala Val His Ala Ser Léu Asp Lys Phe
115 120 125

‘Leu Ala Ser Val Ser Thr Val Leu Thr Ser Lyé Tyr Arg
130 135 140

<210> 7

<211> 141

<212> PRT

<213> Bos taurus



<300>
<308>

<309>

<400>

Val Leu
1

val Gly'

Phe Leu

Ser His
" 50

Ala Leu

85

p—_—

" Ser Glu

Asn Phe

Leu Pro

Leu Ala
130

Asp Ala Ile Leu Gy Asn Pro Lys Val

Lys Lys Val
Leu Lys 20 25
<213> Artificial

15 10 15 Leu Asn Ser
<210> 13 <211> 63

Lys Ay Hs Gy
Phe Ser Glu Gy
. <212> DNA .

Sequencd®#8720> <221> source <223>

/ note="Description of artificial
kappa- chai n | eader sequence included in the eukaryotic
<400> 13 at ggagacag

acacactcct gctatgggta ctgctgctct gggttccagg ttccactggt

expressi on ve6t or Pl RESneo3"

60 gac 63

sﬂstsLﬁ#d%‘ 2l »3egpence
I note="Description of artificial

1e-oef21f or i nclusion of

7<21O> 15 <211> 29

<210> 14 <211> 29

<212> DNA <213>

sequence:

l'g

<220> <221> source <223>
sequence:
an | g- kappa chai n | eader
sequence into the eukaryotic expression vector
Pl RESneo3" <400> 14 taaatgctag cgccaccatg gagacagac 29
<212> DNA <213> Artifici al

‘Ser Ala Ala Asp Lys Gly Asn

5

Gly His Ala Ala Glu
20

Ser Phe Pro Thr Thr
35 ‘

Gly Ser Ala Gln Val
B 55,

Thr Lys Ala Val Glu
S 70

Leu_Ser Asp Leu His
BS

Lys Leu Leu Ser His
100 '

Ser Asp Phe Thr Pro
115

Asn Val Ser Thr Val
135

<210> 8§

<211i>

C<212>

141

PRT

<213> Mus musculus

<300>

<308>

SWISS-PROT / E01942

Tyxr

Lys
40

Lys

His

Ala

Ser

Ala

Gly
Thr
Gly
Leu
His
Yeu

105

Val

120

Leu

Thr

Val Lys Ala Ala Trp Gly

10
Ala
Ty&

His

Asp

Lys

80

Leu

His

Ser

Glu

Fhe

Gly

Asp

73

Leu
Val
Ala

Lys

Ala

Pro

Ala

60 .

Leu

Arg

Thr

Ser

Tyr

Leu
His
45

Lys

Pro

Val

Leu

Leu
125

Glu
30
Phe

Val

Gly

Asp

Ala
110

Asp

Arg
140 .

15

Arg
Asp
Ala
Ala
Pro
85

Séf

Lys

Sense

Lys
Met

Leu

Sequence

Ala-

Leu
80
val

His

Phe




<309>

page 12 <220> <221> source <223> /note="Descri ption
of artificial sequence: Antisense priner for .inclusion

of an |g-kappa chain Ieag§%e§equence into the
eukaryotic expression Pl RESneo3" <400> 15
attataccgg tgt caccagt ggaacctgg 29 <210> 16 <211> 34
1985%s<bNA <213> Artifici al Sequence <220>. <221>
source <223> /note="Description of artificia
sequence: Sense priner for anpllflcatlon ‘of the

'<4oo> g codi ng sequence of the human henogl obi n al pha chai n by

Val Leu
1

Ile Gly

Phe Aia

RTPCR' <400> 16 taataaccgg tatggtgcac-ctgactcctg agga
S84 G1y2AQ>AAY 192 1dar Bdn 121295 BINA =12183p Anti £y al
Sequente <220> <221> slgurce <223> /notas"Description
of artificial sequence: Antisense priner for
npl.i fication_of the coding sequence of the hunman
GH& @@I Dii ALRCHH aTYEhggh AlgyGier ﬁ@?'LEM@JO-B A9 Mt t aaccgg
tagcttagtg atacttgt gcca 34

Ser Phe Pro Thr Thr Lys Thr Tyr Phe Pro His Phe Asp Val

35 40 45

Ser His
50

Ala Leu

65

Ser.Ala
'Asn Phe
HBis Pro

- Leu Ala
130

<210> 9

Gly Ser Ala Gln Val Lys Gly His Gly Lys Lys Val Ala Asp
55 ' 60 '

Ala Ser Ala Ala Gly His Leu BAsp Asp Leu Pro Gly,Ala Leu
70 75 : 80

Leu Ser Asp Leu His Ala His Lys Leu Arg Val Asp Pro Vval -
85 . 90 . 95 '

Lys Leu Leu Ser His Cys Leu Leu Val Thr Leu Ala Ser His
bo100- 105 . 110

Ala Asp Phe Thr Pro Ala Val His Ala Ser Leu Asp Lys Phe

S 115 - 120. : 125

Ser Val Ser Thr Val Leu. Thr Ser Lys Tyr Arg
135 © 140

<211> 141

<Z12> PRT

' <213> Rattus norvegicus

<300>

<308> SWISS-PROT / P01946; P33583

<309> 1986-07-21
<400> 9
- Val Leu Ser Ala Asp Asp Lys Thr Asn Tle Lys Asn‘Cys Trp Gly Lys



‘-Asn Phe

- Leu Ala

<210> 18 <211> 33 <212> DNA <213> Artificial Sequence
<220> page ‘13 <221> source <223> /note="Descri ption
of arti.ficial sequence: §§¥% primer for anplification
of the codi ng sequence o e human henogl obi n beta
chain by RTPCR' <400> 18 taat.aaccgg tatggtgcac
ctgacttctg agg 33 <210¥ 19 <211> 34 <2§2> DNA <213>
Artificial Sequence <220> <221> source --,)

Ile Gly G];f;%§>/d10t e, Ilaﬁscf?ptzif'h cl;lauf LGl a!;l ? QRLGE:

Pcatt on he™Codi ng
sequence of t he hunan hennglobln beta chaln by RTPCR'
<400> 19 atttaaccgg tagcttagtg atacttgtgg gcca 34

Phe Ala AK2TH>.Pro. TRO TSR 1k BRr €24 2oneDMAr -Hi= w2 3xp Arli fi ci al

3Bequence <220> «&R21> source : _. .45 ~.<223>
/ not e="Descri ption of art|f|C|aI sequence: Sense
rimer for anplificatian

ser Pro Gly Ser Ala Gln Val Lys Ala His Gly Lys Lys Val Ala Bsp

‘Ser Thr

His Pro

130

<210>

. <211>

<212>

<213>

. <300>

. <308>

- <309>

'<400>

55 60

Ala Leu Ala Lys Ala Ala Asp His Val Glu Asp Leu Pro Gly Ala Leu
65

70 . 75 ‘ : 80

Leu Ser Asp Leu His Ala His Lys Leu Arg Val Asp Pro Val
85 90 95

Lys Phe Leu Ser His Cys Leu Leu Val Th; Leu Ala Cys His
100 105 . ‘ i ilo

Gly Asp Phe Thr Pro Ala Met His Ala Ser Leu Asp Lys Phe
115 120 125 '

Ser Val Sér_Thr'Val Leu Thr Ser Lys Tyr Arg
135 . o 140 .

10

141

PRT

Cryctelagus cuniculus

SWISS-PROT / P01948

1986-07-21

10

Val Leu Ser Pro Ala Asp Lys Thr Asn Ile Lys Thr Ala Trp Glu Lys

1

5 10 _ 15

Ile Gly Ser His Gly- Gly Glu Tyr Gly Ala Glu Ala Val Glu Arg Met-

20 25 30



of the coding sequence of the human henogl obi n ganma
chain by RTPCR' .<400> 20 ..taataaccgg tatgggtcat
ttcacagagg ag .32 <210 33416211> 32 <212> DNA <213>
Artificial Sequence <2205 <221> source <223>

[ note="Description-of artificial sequence: Antisense.

Fhe Leu Ghy iPherPaoofhr dhpl by Eaf iTom Bt Pre HedPig2sedidence of

"he human henngl%bfn ganma chai n by RTPCR' page 14
<400> 21 atttaaccgg tctcagtggt atctggagga ca 32° <210>

mhr nis 622 552 dhn Sk r1lRe RMArT213%, AL b chal sseugnce

50

<220> <221> sgurce <223> /nokg="Description of
artificial sequence: Sense primer for anplification
of the coding sequénces of the, sheep henogl obin

Ala Leu Thyl pha,AlbeYal &hY Hjanen AchaispsLby PRIROR Ax4082. 22

65

t aat aaccg(f t at gct gact gct gidggaga a 31 <21Gs 23 <211>
31 <212> DNA

Ser. Thr Leu Ser Asp Leu His Ala His Lys Leu Arg Val Asp Pro Val

Asn Phe

His .Pro

<2205
<221>

o <223>

<400>

85 .90 : 95

Lys Leu Leu Ser His Cys Leu Leu Val Thr Leu Ala Asn His.
100 - 105 - _ 110

Ser Glu Phe Thr Pro Ala Val His Ala Ser Leu Asp Lys Ph

115 120 - : 125 '
Leu Ala Asn Val Ser Thr Val Leu Thr Ser Lys Tyr Arg
130 _ 135 140
<210> 11
T <211> 24
<212> PRT
<213> Artificial Seguence

source. ,
/note="Description of artificial sequence: Peptide corresponding to
positions 48 - 72 of the human hemoglobin gamma chain® '

11

Ser Ala Ile Met Gly Asn Pro Lys Val Lys Ala His Gly Lys Lys Val

1

5 10 _ 15

Leu Thr Ser Leu Gly Asp Ala Ile

S <210>
<211
<212>

<213>

20 :

12
25
PRT

Artificial Segquence




<220>
<221>
<223>

 <400>

<213> Artificial Sequence <220> <221> source - <223>

/ note="Description of artificial sequence: Antisense

primer for anplificatiaon oﬁlthe codi ng sequences of

t he sheep henogl obin aIdﬁ?F beta and gamma chai ns by

RTPCR' <400> 23 atttaaccgg tggaagggga gcttagtgat a 31

<210> 24 <211> 74 <212> DNA <213> Artificial Sequence
R AT otk e o A e

1] , e ’ ofit 1] e

pocséi NG Sequénce 6F° (e AR HEHBgYBBAA3 Bha chai n
12including an . additional 6-H's tag with an

ent er oki nase cl eavage site" <400> 24 agcaccggtc

Asp Ala IR GahCAalCAst oaboalgall akgt aggacy Al gaggalaa-gat ggt gcac

1

60 page 15 ctgactcctg agga 74 <210> 251s5211> 74
- <212> DNA <213> Artificial Sequence <220> <221>
source <223> /note="Description of artificia

| Leu Asn Sefedberica: CBeRdE It et for cloning of the coding

<210>

<211>

7: <212>

L) <213

<220>
<221>
<223>

T <400>

sedfience -of the humdh henogl obin beta chain incl uding
an : . !
13

63
DNA

Artificial Sequence

source - . _
/note="Description of artificial sequence: Ig kappa-chain leader sequence
included in the eukaryotic expression vedtor PIRESneo3" ‘

13 ‘ o

atggagacag égacactcct gctatgggta ctgetgetet gggttccagg ttecactggt 60

gac

<210>
<21l>
<212>

<213>

<220>

- <221>
223>

<400>

63

14
29
DNA

Artificial Sequence

Source .

/note="Description of artificial sequence: Sense primer for inclusion of
an Ig-kappa chain leader sequence into the eukaryotic expression vectdr
- PIRESneo3"

14

taaatgctag cgccaécatg gagacagac - 28

': <210>
<211>
<212>

<213>

15
29
DNA

Jﬁrtificial Sequence



additional 6-H s tag wwth an enter okinase cl eavage
site" <400> 25 agcaccggtc atcatcatca tcatcatgat

ct gt acgacg at gacgat aa ga%%%chac 60 ctgactcctg agga
74 <210> 26 <211> 75 > DNA . <213> Artificial
Sequence <220> <221> source <223> /note="Description
of artificial sequence: Sense priner for cloning of
“the codi ng sequence of the human henogl obi n gamm

C<220> chain including an additional 6-H s tag with an

<221> soffdeer oki nase cl eavage site" <400> 26 .agcaccggtc
<223> /natedbeaddati@abeaigatcdiglasgacgcad gacgahad @ahggHeatnciusion
of650an tlige dgagage iag Jasdefbseqi2hBp 2o Giklzukbd yoril 2zpddNAion -
vecR B IRESHHG3C al Sequence <220> <221> source .<223>
I'note="Description of artificial sequence: Sense
<400> 15 mer for.cloning of the coding sequences of the 25

: attataccg‘gﬁégﬁa%é%g?%‘ﬁfﬁ pha beta and ganma chains

including an additional 6-H s tag with.an enteroki nase
<210> 16Cl eavage site" page 16 <400> 27 agcaccggtc atcatcatca
tcat catgat ctgtacgacg atgacgataa gat gct gact., 60
<211> 34gctgaggaga aggc 74 <210> 28 :

<212> DNA

L K213> Artificial Sequence

<220>

.<221> source

<€223> /note="Description of artificial sequence: Sense primer for amplification
of the coding sequénce of the human hemoglobin alpha chain by RTPCR"

<400> - 16

' taataaccgg tatggtgcac-ctgactectg agga , . 34

210> 17

L <211> 34

© <212> DNA -

<213>» Artificial Sequence

<220> _

<221> source

<223> /note="Description of artificial sequence: Antisense primer for
amplification of the coding sequence of the human hemoglobln alpha chain
by RTPCR"

<400> 17

‘atttaaccgg tagcttagtg atacttgtgg gcca : 7 ' 34

- <210> 18

<211> 33
<212> DNA

<213> Artificial Sequence

<220



Y S5

<211> 21 <212> DNA <213> Artificial Sequence <220>
<221> source <223> /note="Description of artificia
sequence: Antisense univ?%%QL 3 prinmer for cloning of
t he codi ng sequences of uman and sheep heanIobln
- alpha, U beta and ganna chalns i ncl udi ng an
<221> m%@ﬂf&monal 6-H s ta ent er oki nase cl eavage

<223> /no 1 f %&ﬁ?ﬁ i erseo rimer for gmplification
o§ th% ﬂqd%seﬁc;%elgee &gluggr?%%al %J.Irlcf be a chain by RTPCR"

<400> 18 :

taatasaccgg tatggtgcac ctgactecctg agg o : 33
<210> 19

<211> 34

<212> DHNA

<213> Artificial Sequence

<220>

<221>- source

<223> ‘/note="Descr1ptlon of art1f101al sequence. Antlsense primer for
amplification of the coding sequence of the human hemoglobln beta chain
by RTPCR"

<400> 19 y _ _
atttaaccgg tagecttagtg atacttgtgg geca 34

<210> .20

‘<211> 32

<212> DNA

<213> Artificlal Sequence

<220>

<221> source

<223> /note="Description of artificial sequence: Sense primer for amplification

of the codihg sequence of the human hemoglobin gamma chain by RTPCR"

<400> 20

. taataaccgg tatgggtcat ftcacagagg ag . _ .32

 <210> 21

<211> 32
<212> DNA

<213> Artificial Sequence

<220>

<221> source : , _

<223> /note="Description of artificial sequence: Antisense primer for
amplification of the codlng sequence of the human hemoglobin gamma chaln
by RTPCR" : ‘
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<400> 21
atttaaccgg tctcagtggt atctggagga ca . 32
210> 22

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<221> source :

<223> /note="Description of artificial sequence. Sense prlmer for amplification
of the coding sequences of the sheep hemoglobln alpha, beta and gamma
chains by RTPCR" . .

<400>. 22 . _ A
taataacegg tatgctgact gctgaggaga a o o031
<210> 23

<211> 31

- <212> DNA

<213> Artificial Seguence

<220>

<221> source ) -

<223>  /note="Description of artificial sequenceé: Antisense primer for _
amplification of the coding seéquences of the sheep hemoglobin alpha,
beta and gamma chalns by RTPCR"

<400> 23 - .
atttaaccgy tggaagggga gcttagtgat a o 31
<210> 24

<211> 74

<212> DMNA

- <213> Artificial Sequence

<220>

<221> source

<223> /note—"Descrlptlon cf art1f1c1al sequence: Sense primer for cloning of
" the coding sequence of the human hemoglobin alpha chain including an
additional 6-His tag with an enterokinase cleavage site™

<400> 24

_agcaccggtce atcatcatca tcatcatgat ctgtacgacg atgacgataa gatggtacac 60
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ctgactecctg agga ‘ 74
<210> 25

<211> 74

<212> DNA

<213> Artificial Sequence

<220>

<221> source . .

<223> /note="Description of artificial sequence: Sense primer for cloning of
the coding sequence of the human hemoglobin beta chain including an
additional 6-His tag with an enter okinase cleavage -site"

T <400> 25

agcaccggte atcatcatca tcatcatgat ctgtacgacg atgacgataa gatggtgeac 60
ctgactcetg 'agga . ) ' : ‘ 74
<210> 26

<211> 75

<212> DNA"

_€2l3> Artificial;Sequence

<220>

<221> source .

<223> /note="Description of art1f1¢1al sequence Sense primer for cloning of
the coding sequence of the human hemoglobin gamma chain 1ncludlng an
addltlonal 6~His tag with an enterckinase cleavage site”

- <400> 26 : : .
agcaccggte atcatcatca tcatcatgat ctgtacgacg atgacgataa gatgggtcat &0
rttcacagagg aggac ' o ' 75
<210> 27
<211> 74
<212> DNA

<213> Artificial Sequence

<220>

<221> source .

<223> /note="Description of artlflclal sequence: Sense prlmer for clonlng of
the coding sequences of the sheep hemoglobin alpha beta and gamma chains
including an additional 6-His tag with.an enterokinase cleavage site"
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<400> 27 : -
agcaccggtc atcatcatca tcatcatgat ctgtacgacg atgacgataa gatgctgact 60
gctgaggaga aggc ) . 74
<210> 28

<211> 21

<212> DNA

<213> Artificial Seguence

<220>
<221> source
<223> /note="Description of artificial sequence: Antigsense universal primer for
cloning of the coding sequences of the human and sheep hemoglobin alpha,
. beta and gamma chainsg including an addltlonal 6-His tag with an
‘*J enteroklnase cleavage siten

<400> 28 . .
tccgaatteg aatcecggacga ¢ ' . 21




