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the specification, a nunberlof prior art docunents is
cited. The contents of these docunents including
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
Compofids CuHEoiSRETRARTLEMouloB i AN BiCtel et Sridotoxin and optionally
t he present i nAdditional Fetahkives Comipoinegity f ound t hat
bacteri al endotoxin and fetal henogl obin display a
pronounced synergistic bionedical activity. The
In the %ﬁéﬁ?ﬁb%ﬂtlbho'é ﬁﬁn‘FHé‘P d)fntSﬁBIt aANdbEABNE @bité@ly TRE contents of these
ppl i cations 1 ncluding the stinul ation of the imune
documemjmrmwdmgenpmmemrea] raanials is thesewitleincapotaied diy, reference into
th ﬁ %ctlons such as viral infections and/or allergy and
© SPe¢iHeY %Yy ersi on of age-rel ated i mune i nbal ances. In
the fight of manki nd agai nst di seases such as cancer
or severe infections - and also against the process .
The presenhiiviegtion ralates ihef @omyFosftignapredeigais a pRhasgiaseutieal composition

compriL BRI RipBLIEBARIY A BRY 8 ARG anc. optonay

additionatampopehtsubach tBesddiidndl Setal dibet Bompendatseand a pharmaceutlcally
descri hing restoration of health and rgﬁortl ng

accepiaplg (RAsHar i/t fllgest. | Lrh,ﬁyé:pfdar@e wihsdhe S@fﬁﬁe@t lpventlon it was
surpnsn\]@??layna NRafcidlal eérf é’r}d '?%l’ég%en%egi&f)‘ms&irsplﬂtyng pronounced

many years Ju subj ettive C
synergistiod ibrmetiisal caciivity. eél‘;bxens:om;msitmn kmfoﬁrta iifrventionf ﬁhelsala variety of

applicatiosin JrNSa i i uatah 1ot He (eats \eeStarbs i apeayepton andior
treatmeRE of]I BEné&, IMEcHIAEORILES Q/jrapfn@étﬁfohbea?no%r Qg&’gyfﬁcﬁihe reversion of

antigens cross-reacting wth certain menb

age-related immuresinfialandshr er, 1987], thus underlining the
xenogenicity of the injected rmteri al (sheep vs. man)
[Coggin, J.H et al., 1971; Renner, H 1977]. Extracts

In the f@wtfcﬁtrﬁhnmhésagaméws@mamﬂw b dameer or $e9BeS irfbeions - and also
dical effect and at tines were recomended

agamstﬁaet pogess 19f aginghrethe dransiant ofofetalppegans: itisaues, ergels has been

propag%?ﬂn@fe{al @éﬂy rﬁétcggééq#z TRGRRAY 6Rlherapellid Sneasure. The history of

fetal "cellular therapy" is rich in anecdotes 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, 1987], 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
WO paoeexes in the field. Problens with the regPGI/ER1000001553
of such conpositions are sélf-evi dent Since nore than
; t t o]
tissue §1I<tr cﬁg Igé] ébeﬁée'; ?D%Leﬂf%ugﬂé a %gélﬁbf‘%&l% i'ﬁ?e%gt in the field.

Problerﬁ@WnWtheWeglﬁ%]on ébsuth 56mp©elt©ne§mel SelMa\ﬂdehb\mmétahore than a
he tunpr-necyoti zi ng)ﬁ leffect of such tr

century; 1oy HERBH? CbABBET 1. INeT AN sl GRDIBLRIGor hadt-Hlies) bacteria was
| §
propag@t@g‘{%tr%/?gfl. a%’é)gﬂ?l,ﬁtl‘)gﬁfacsr%ﬁ%%&a%aé §h6\§ﬁ tHRftheAt ﬁgﬁd(renecrotlzmg

antitu ronp e repea e
effect m‘xpmh rtegatanent e'seebme:ttoabactgriahemelotomsom—lav\meeght ba3|s bacterial

endoto>gn Wﬁé&o X dztaga ig’ﬁd to 3 d@% % taﬁtgg Eﬁgaelnt A& fact which

promptéc? r‘é%bbté@l&p%k eftBH AU HFél’h&Fon@ptH[eQé“Fh% PI@V\%V@?eurhwanted side
ken to conquer these i seases ~or to successful

effects due hg entetoximdidpiat aowna widdr, myiragengeal appioation of thait éherapy. As

is well kﬁc{vgwﬁégoﬁs fHEﬁlsi: g@ﬁ@%lheg%%%eatsﬁ(gaa@d/ H Itﬂé’se diseases

or to sugREshily tditagoripd the Presohfront 8 hERgOYdha¥andt- like infectious as
br ought about the results nan had ~hoped for. Thus,

well as pierdie disereas apeiy|aging ndemai seyiusepisblasas fo maakinddeday, since
many o}fﬁﬁe#é’ qulp%jacﬁtesnﬁévres féo,legf oPﬂ&vé%tf%hrzj S?bggﬁﬂgeeqeéltﬂtg man had

agal nst  sal I SeaseS 0r aga

hoped #wl Cﬂhluentrt@ teatrdcalepﬂmblaﬂlurMetlyir@Tthé paedurgviadejon was to find a
rovi di ng the enbodi nrents characteri zed |n t he

means ﬁteairﬂ%y 6?'&.%19996\9%%%3@& Jonst spishdisepaee r @gainst aging.
The scflhtmes‘sélblo'ﬂecl‘f?ﬁ RR)@Ié’m i RhReRY Y glrowijlngi rt]he embodiments

conposition conprisihg or consisting o ndo
charactprizdéciratbleycldiatst er i al endot oxin, nore- preferably
ent erobacteri al endotoxin or an endotoxically active
portion thereof, and fetal henoglobin, such as

Accordlhgﬂie theé %?e&@’ff%t/éﬁtidh Raflat(eé) toSh '&Jn‘?pd%f"ﬁ’drﬂ(p?EférHSFyeé?fph%rrmaceutlcal

conbi nation(s) of chains thereof, and opti Oonal
compo n‘am) caayprisingnar C@Dﬁlﬁbmdxfsendmwnagrefetadnly blactasial endotoxm more

preferalélg C%@?g%%t%f?? rqng;{qu%rg/%é:ré)rg %:nbéwlcaiharcgﬁlggﬁér'tlgﬁl tttereof and fetal

hemoglBBid, P5§EH - aSPesthé e Ih@mb@@bim\tﬁngap%m leabﬁﬁln‘@) ghereof or (a)
har nmaceuti cal conpositi i Ci na pr oduc

combmatbcwys)spf ploaios thergef, oandqoemors?;tlye(ﬁabadsttt@aat wmppunez such as fetal
liver ( gl@ﬁé}fdre?gsjeg%@rﬁggpt%ﬁélﬁa@@ el Lﬁlg% %@%ep%hfegﬁgmer and/or diluent

and/or amexeipfentand, optionally, (an) add| tional conpound(s)

and optionally an excipient; or
Specifically, the invention relates to a pharmaceutical composition (or “medicinal product”)
consisting of endotoxin or an endotoxically active portion thereof, fetal hemoglobin or (a)
single chain(s) thereof or (a) combination(s) of chains thereof, and, optionally, (an)
addAitionaI compound(s) and optionally an excipient; or
comprising endotoxin or an endotoxically active portion 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 carrier and/or diluent and/or excipient.



conpri sing endotoxin or an endotoxically active

portion thereof, fetal henoglobin or (a) single
web@in(Fs t hereof or (a) conbination(s) of chaP@BEP2004/001553

thereof, optionally (an) additional conpound(s) and a

pharmaceutical |y acceptable carrier an,d/ or dilu

The teran dpharmacauycain EOMpostions, (whisds mEP E%@EPG@&%@% wih the term
e Sutdi) BRI HE GcRREREAReKY K L ot meaning

as emplgyédérh the bet. Prefeeatily, inneadrisoany sniestahte ohasmiieation of substances

(as aboye), DI SRR BithdemsTTReelbra: aceiiiableceatiers, diuents
, S Bove : T Cot o ! . _

and/or %@P@R% %nes@ﬁféf‘f&l 'trléahﬁg e&'gg'ré@rﬂlﬁﬂ lg{sbﬁses in human beings or

maceutica accepta rriers, diluents and/or
animalsekt iofiernwerdsprtkisertradidrmtes megt subgtanceppe cembingjion of substances

B R S T R
a mediﬁ@%@@@§§ %K?& rabeviay, %}@Etiﬁ@)’Qrbﬁ]oﬂﬁmn@LEﬂgéiélggtdal functions in

el_ng_or anl_rrasvmt awewtomal' .
human beitigsadr i agirosiss lois prefewedoblhgot ecessanyny agcordance with the

mentiofl 3l i PR aLALRS) BpbhUBEhy R ¥ fonyind BEHRR  Horizaton. in
other teRRSOERMPSSItIONE B OTC MiBNtHeoBedifatiotrastapingl bBaedting @k modifying
~conposition is sold/requires a nmarket authorization. \
physiolagical fum@ionsdn feimasp kg o dm ankbalg QURISVERING: Headagaginodulating
ary il SRAEAS Pbngh TS50 M e POYEREE Slforoatncin

phenorrigha#dduses@f agirdy{sakiatsp below)dire atsecamplised by due trvention.
herein or enhancing the overall well-being or
count er bal anci ng phenonena/ causes of aging (see al so

The tenﬁ’ie'le%\e{)og@{iﬁ:, ﬂf{)ﬁ?g@%gﬁéﬂeﬁﬁ% QPQ(}L\,%féLrg\SQ)SrErig Give | €6mp8iRds produced,

endot ysacchar i ers to
in genetal dayc Gram-ceggiiverizistqria dundezhnstitutingem araddr, campponent of the bacterial

outer RSB R RS d) ATeBRPa Yl B BBy e srcture

of endotdi@¥s fBHbwREa 'fRhersadnBhi RBichak! shown l?hF»‘lq'. aafor SaldBella enterica,
structure of endotoxins follows a general schene

as an eMancplei Enslotewing mreiagnphiphiie Balesples censigiing of & lipidscomponent,

n.exanpl e, Endpt axi | .
ermed G TEa BB TR BRb, BalRlREH Banet, piosymneti,
biological, @R sROEILYalbshErdcRAbNc aRb asdriehy ddatapsrionl care et fusther divided

bi osynt heti c bi ol ogi cal, and_structural

into a kipigh Acpeaiimgl core ragionaahd AHIQEEERHE $idA ehainpd is understood in
sccorc 5 o8 K on A ik ey S PR 368089 o8t ivertion
may beaof crjatramanédativee enolotoxin @artyireg beoctivivoxi i isnipl oyedembodiment
proferrad e RaGLENIRIOXBARGBEN Tl LPhg aue Pal Breenerah -shecifc chains
are het8fbepo?§m8@, "ade up of repeating oligosaccharide units (in enterobacteria up to
50) which consist of between two and eight monomers. The core region of LPS consists of
a complex oligosaccharide and, as regards its structure, shows less variability in
comparison to the O-specific chain [Zahringer, 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-galactose, 2-amino-2-deoxy-D-glucose or 2-

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



preferred that said endotoxin is derived from

Escherichia coll. In general, O specific chains are
woetoazgyes yners, nmade up of repeating ol i gosacP¢EPZIE4/001553

units (in enterobacteria uptto 50) which consist of

latter dbﬁtdiﬁ@n3tdéb>®fl§i-n$arﬂmoéf@9!@5§bﬁrc HR C@-RetoeHdabxRb- flnaﬁno-octonlc
consists of "a conplex oligosaccharide and, as regards

acid, Kda) ansk oftgit ur@lycefoiwnarsysheptosaliiepy in corrparl son

structupfly, fe HRRE AL AoHhnE SRS GhREHass inieha? bari B dPS. 1t can be

separatgtl fffoph &g cattsoryelraregoriioh By insild é@dmyﬁ&gxge Ia\adlh to the cleavage of
predom nant | pyr anosi di ¢’ hexoses, such as Dg ucose

the gly@%pd@qn&@e weahi K gaa@dxgldDAgm@Iog@nge, @ecomes accessible to a

ot B Rt B ASP00 BRSBTS SR ot to oo s

endotoMVyERﬂﬂ@%Q@ﬂ:&éﬁd id ahirhalehodelstss hBS showing that Lipid A represents
manno- ogt - 2- uLosonlc aci

d D-
the enqoioxigal @Calé%)@ﬂ@%rﬁfo GB/ e (umeaKGPaln PTOYRTE by chemica
syntheéﬁ %:f ﬁ.‘?@ﬂ"A[}r&ﬂnE" CP H'@%nst%fl?‘rgtdfrfﬁll'bieloprb%lbgctlwty of the

conponent orrrst e nost uniform part
synthetictproducth &igure2asiwesl tHa cmerical standiotey df bipel AmftEsafebighia coli LPS

in the fgrrlyggfa ﬁ‘i@d hc{ggp lo%éf.ﬁggL %@6 fj.[lgtLtLrES I\/EILIﬁR)V gtu?’%elﬁel A contains a

ot tthe GeHldhg gl
further Bﬁém. Fﬁ&ﬁ?g:ﬂ%g ggﬁ%ﬁggéﬁ'@gar ed from EQ gcg?cl)samlne residue.

The termukR&dcaruprises befoss anshBefooxi lAE |andasubsisicturesisuch amblipid A and

els as LPS, show ng that Lipid A
partial si“%ﬂ&?‘é@gﬁb?%%?he endot oxi cal ly active principle of LPS.

Th| s was unequi vocal ly proven by chem cal synthesi s
id AfromE. coli and the denpnstration of fu
The term rwgnrt@malbfcwwet gorgent pleendgipxiRaiefersgeduitions aj @Ii%play at least

50%, p%é Cl%gﬂr’)\lf’%ﬂ!%‘ésfl?ﬁﬁ', %‘%gesﬁr%fé?ltelé‘v Iggsﬁéubgseﬁh?és at least 95% and most

i'la co t he orm

preferrdlbﬁbﬂéﬁ&tph@@%l obdd ieadotixicuattivity oiViflafrallivedoeuering pndotoxin. It is
contajns a fur@\ﬁher pho hor

preferrqjj V@é§ﬁ[ﬂ @n Xicaby, aglive p |pgd%&h%ggwﬁgégtggglﬂ%nt Most preferred is
that théa ﬁ%ﬁcgd’[gmaﬂéhea&tﬁénk&ﬁénc Wérﬁ:ﬁﬁw\égﬁgw‘é’[@adhﬁfjf ar MPLR)  further

structures Such as Li
described heceinredow laedenfthe Eppem@dmi(aﬂmrjk%om caI ly active
portion" of endotoxin refers to portions that display
at least 50% preferably at |east 75% nore preferred

Hemogﬁ‘iblﬁ B) rs18f4 PR A% teh heRSHrolSIROERhIIR B4, 500 Bfa%b%éular weight,

ast 100% of the endotoxic activity of naturally
the maot@mlaglngl étmmonxohwhmh iss they tesmsppddot RAYgei(2). Adult Hb (HbA)

consist§ L8 asrantides Fuo b R tiaehdiBbbant AMehéies IBC. Fetal Ho (HbF)
contain@ b &%hhﬁs”é’rﬁlﬂ’ ARe RGNS, ficdid s\RritHedlzbéd-Me bBRE Rarrow whereas

HbF is primarily produced in the liver (and spleen) of the fetus. In the present invention,
the term fetal hemoglobin denotes the tetrameric forms of HbF as well as heme-free HbF.

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

When starting experiments that led to the present invention, it was surprisingly found that
the biological activity of fractions derived from fetal (sheep) liver extract (FSLE) - for
nomenclature see Example 1 - is associated 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



descri bed herein below and in the appended exanpl es.

Henogl obin (Hb) refers in the art to a heneprotein of
w@baun7648 500 Da nol ecul ar wei ght, the nmain bPol/8Bl00&001553

function of which is the transport of oxygen (02).

| frac’[ioné\‘d;@kléI t@h?géﬁ%@)&%ﬁ(ﬁggﬁaﬁé@aps@m ypggéhgﬁg %hﬁ@) gr'naﬁngmounts of

endotoX@® HaRURTUIAte0ina twh Fratdionsd chNed \CLAY Bkid BLR2bs which are the most
synt hesi zed in the bone marrow whereas HbF Is

active preparaiions indihediieledicahassry applied. (and spl een) of the

fetus. In the present invention, the termfetal

henogl obi n denotes the tetrameric forns of HbF as well
Compamlvbmogroa(aahbl?ses Gomgioyiay i miisiedferrduaoxin sugglestel lhleepresence in

Mononer s | nclude_ a-and Whe
CLP1b @pgr @L%apé;@‘p@rfagtgﬁtcgp@h of g@d@fwngh@ncggtgygngctlvﬂy. Such factor was

here ld%rﬂ‘f%ﬁtéso\;éital' Vélto)fl’wH'L?ﬁc'fi,r iggﬂrﬁcﬁlgij e «{/g@éipréd?w%]tltl{ent It was further

og| C ons deri

found thah@fdbtdxweancié)fétaadierﬁﬁ@bﬁh intérict t@oﬁgﬁn|@ﬂﬁrglsﬂ©ele maximal
nple 1 - is associated with the presence of snal

b'OaC“V!ideﬁt%OVBParaé'é(@t gfydigs dhawsoeund dhehdetsl deemeglopm and subunits

containf§ S A8 s 180 A i an

substruSepEs detafpiRg thélfB @t?asﬁrsé@ﬁxaﬁup@élsna\rﬁj 8). It lrRssamed ffound that fetal

anount s of endot oxi n accumul ate in two fractl ons,
liver extract,dd amiditionm aeis f@upgmblwmncand@texmhandrdmmogloblme possibly with

regard @ﬁ%ﬁrpj'{qir%%f}io&'%g?c&lgira%glﬁg, %acztﬁ%rgﬁpﬁ th%ﬂ' /pf l\éodactlwty i.e. their

blologlcﬁn dfraxis.s CrgRhaentiyie eRirasteMeen | fetalChiBdud @Ner)C2dP extensively
a factor capable of nodify Ipéc%) endotoxin activity

analyzeguf@ﬁ stigle egiditioag! bigackve fREers: aply pép@lym@ﬁdgmwrﬁ (see protein
analysnfgﬁ%éel?lvgﬁéﬂr tﬁEtxaHr%e%/ 3@?@'aﬂd(;l%@% a?_uent I't was

oun oxi'n an henogl obi n

Varlousi mﬂabmatloms: ofeadbtayn enagnsglobin, iand. F ik iwere analyzed for biomedical
oachH% I.n co rativ studies it was foun

t hat
aCt'V't'e\seﬁldq’h Ae AR I%BY':‘H' @@Stﬁﬂ eScHHPel FYiRgiasted @H’thcytom)dcny;
dynamlﬁée eﬁ%gfzﬁgf?ﬂbc éﬂ of Hn'ah'néﬁﬂg BhERSrReRs { bike él'%?s @ﬁg?ﬁous human

obin a struct s contal ning the
systemg $sae Exampless3,812ar18, 9p) It was al so found that fetal
liver extract, in addition, acts favourably on
endot oxi n and henogl obin - possibly with regard to

These FQEEEd@N@H'@ﬁﬁb@m@@We@HWW&* fouhd: tooéxﬂrBSS %ﬁtww (Pf mice) also
heir in vivo activity i.e. their biological

when admima’qet@ odlys Ehueriheyorakyae elca stitabie inafigsakthese so different

e T [
door taPAd&, Mmorn dfficient Biedidl adpplicuBon eidr aramble RrafB! #8ld of cancer,

3.3.2 and Table 4).
infections, allergy and age-related immune imbalances.

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 liver, 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



Various conbi nati ons of endotoxin, henogl obin, and
FSLE were anal yzed for bionedical activities, such as
w0 b@4@ati7es/at i on of macrophages, tunor cytost asPGT/APIN04/001553
tunor cytotoxicity; dynamé&s of cytokine production,
technolcaagicalagjrogecﬂlhesom ecompoaksts iof ke i prepdratiem contained in the
S (see Exa 8,,12 3 15
composHsPESel DRy Bk Ohisiged o, BRtBL SLTEs o recmbinant DNA
technol%%ﬁ%bhéﬂnﬁdél %P/HtHBsi%ebr %&%erﬁ%ﬁﬂsﬂﬁiﬁbéﬁb%@&@ﬂ 8% anlYeombinations
us, the oral use of a"suitable conbination of thése
thereof.dotedadttosy @frthe dompanenieobitieryeparadion|may takedplagg iaffer synthesis.
henogl obin, and FSLE (pol ypeptides) may open the door
to wider, nore efficient nmedical application, for
As regaRds ime pedombiRant bRIdilicgbn CAtEISIC, acidl r@‘n@@dh@%mde(bbsn)pypnde may be
and age-rel ated | nmune |nbalances The conponents of
used lntm@oopﬁammeamr%@lgn OEPRASSI ¥SiBe Bivarielysof Roeineelisnaadexpression
e.r f u
veotors (e & & Banthiok & ol MidbodiRL CfHing 4 TRBYIAGH, Uppar, CsH Press,
Cold SpmdgeHarbcm doe9s eSulveht Pedtecols dnviefeeulze BieldyydiJoantWileg & Sons,

. ei ther by extraction fromfetal |liver, the active
New YorlsafifHent s then being present as they are biol ogically
accunul ated in the fetal liver tissue; or by chem cal

preparation from avail abl e sources, such as endot oxin
Generaﬂy and forualt ermamdmﬁergs arintine gaxanﬂen bsaid dvoshcell usednigy thiei recombinant

productiph gy beud FigKaV s Pha SAABIGHE e g N PoDEIROTER Prafeltpr which s

presentl?r?tﬂb" 68t 80t PGNP 4l 18tb4Re %@ﬁbﬁ@@ﬂﬂé%@é@ll or it may be
technol ogi cdl procedures. Thus, conponents of the

malntalrpﬂtb@der@nosmnalhﬂ ned in the conp05|t| on of the

The terrl . BRAERERIE BraeBk ARl byHebrb e B 8 L 8 ansformed or

transfedi¥d GAgMtHRhuslgR A68irhoReultEbt vastoR Mefetredibionalbd @ SProkaryotic hosts
t hereof. Interaction of the conponents of the

may mgudpaeaammegaﬂyet&&efv@l &6 Caameposiijye pesiagia spgh as, for example,
Escherlrgﬁ%aé&ﬁ dé%)&xog@?%gwlg) i HJI @Méﬁaﬁﬂvar&@%ﬂs ar?uc Hheillus subtilis. The

I'de” ey use

term "eukaveict qeahqeanprtesmonmaow@aessm@ertg me\/@{elnatsySaécharomyces in
host ceIIs and exgr ssi on. .vectors

particulay, tnssorf the gpecies \p,| @Qr@vgﬁaeg Fthwgélaﬂt Lfygg%bﬂ%%ct and preferably

u
mammaan %:Cr?t agﬁ'dtnﬁegrg glls. n% é@% dr o?gtr ?n%ﬁ%% evelf%rgbg mammals,
compnéﬁ‘@ssaldl\léwsh(océdls 213@31) beGaBedaIfdvry thedlefrge abale production of the

enbodi nent s ? g Elon ai.d ho % cell used for
protemqq%)u,s&pgpm con ained in the cdmposx lon of the invention.

The vectors may be particularly plasmids, cosmids, viruses and bacteriophages used
. conventionally in genetic engineering that comprise the polynucleotide of the invention.
Preferably, said vector is an expression vector and/or a gene transfer or targeting vector.
Expression vectors derived from viruses such as retroviruses, vaccinia virus, adeno-
associated virus, herpes viruses, or bovine papilloma 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 vectors; 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



producti on may be a prokaryotic or a eukaryotic cell.

The pol ynucl eotide or vector which is present in the
whomt/0zk8 nay either be integrated into the gRODER2004/001553

t he host ceII or it may be 7 mai nt ai ned

in MoleRhlar iglogh) Haen dribisia: AoseriBiss and ey insaramonce, Y. (1989).
Alternafi\?@‘,sfrfectp%g/n\%tébnheg é}ﬁ’&'\ﬁe'cfor@‘? £h B ?ééﬁr%tlﬁfteéf gﬁfoorllposomes for
referred't r e

above okaryotic hosts may inc
delivenyGtamtargght ¢alls. athawevéctass @onitaipiogi ﬁlnevepuanweo’adwcﬂncodmg said
. _for exapple scher ia.coli Sal
PolyPertslsR A1 EiniTBRSIEr SR MloniPe dist el RlERTE 1 methods, which vary
dependﬁ‘rdmo'nI tfe tﬂ'ﬁ‘@ oft@]lmare%@tr Wy éxarhﬁle"%l‘éluﬁlochFé‘PIHedﬁansfectlon is
gast those of genus Saccharonycés, in particular
common}yoyéhzﬁd tfoe pr;pkaﬂ,/@gc Sellservgarenae €.t gwémurml phosphate or DEAE-

Dovcrer 38k Ry Ao DTS L8 R B s e

Sambro®k8Bp®. conprising said host cells may be used for
the large scale production of the proteinaceous

Such vegigpdundy capmriaenduthel geres 6HpBsA% inaTker gepes which allow for the
selectlohrB’f%%ﬁ QQCwFihea\éﬁgé@e&gé?éefPﬁn tg'sepggﬁ%ﬂ% BhafiBhdSpreferably, the
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sequence reneodir@mdldi yolypeptidets operaiveldirked tb h%oresy‘m*f cemrtrol sequences
t he Eqssl ynucl eotide of the invention. _Preferably, . said

allowing, gXpERSSIQN ih PEIMANIG: B SUkRBIOIC HRIF o EXRrassian pf SAisk Bplynucleotide
comprls‘érs t[l%ﬁ’l%@h%ﬂﬁ\ VSICHRY - polf iR ESRIC Inibe &l Qfa?ls%?éﬁlée&ﬁﬂlﬂm Regulatory

I'Tuses s as 6t rov ruses, vaccinia virus
elemen%ensumm@xpresmn h'erepkarymlcuwls poefebably meamamalidnocells, are well

nown 1, 1i6e. FRled G dhe art efneyf Upialh edpgtive degulatory sequences ensuring
lmtlatlorﬁ)OBfJ' RhhSUTptidRL RRES YhHGTRIG! ea"‘?bly-)(”@l@ha‘ OendUHIRE termination of

led in the art can be Used to 'construct
transcrlp@@@ namh adlabilization velc ttoe straseesjptf cand/erxe&fpl uetrom hisirther  enhancing

expressdﬁ)rg L’s%?q_a§§&%g§§tld§m§ﬁ§$ﬂ8%\ Ste\gﬁﬁﬁg fegglrﬁs may include

transcrlg Iataﬁ ywél 988) tidn¥lationel Ausiditierst @d/or QyatUedlly-associated or
rotocol s WD 2004/ 073728 PCT/ EP2004/ 001553 7 in

heterolaguse gramotsrofagigns. dressiblPumguaPhy slersenisaperMisling expression in
prokary%{:qéfostn&ﬁ S 6ﬁ5§§% \%'&t e $1) ragé/t\ll;% ?onsﬁz Qf@{?fo&ef hr? E. coli, and

cleo ors cdn

examples ﬁosw@;ﬁafwylz eI@lﬁ%nteep?!rnmtt!rtgaEQ@’ess?hl iB. ekayu@@hosS cells are the
cont ai ni t he pol ynucl eoti des encodi ng_sai d
AOX1 GioBAlal Pratuster dh st OB deWil: DU~ 1 FRSHesremater (Bqus sarcoma

virus), %‘ﬁ\{: gbﬁﬁ%r”ﬁ&@%@ﬁ%’gﬁ%&p g%b ﬁ@ﬁjﬁgﬂngrﬁu rl%lgﬁ b8 %ther animal
cells. Besiaes f elements |vsh|cluommmesfpcm:alﬂ>lezﬁﬂ freer ipitiatiaar yaft transcription such
regula’tcg:r(f/I ercé’m%grr%%f/’al cdmprlse transcrlgtS gn %ermlnan([))ri]zAsEgnals such as the
SV40-poly-A site or the tk-poly-A site, downstream of the polynucleotide. Furthermore,
depending on the expression system used, leader sequences capable of directing the
polypeptide to a cellular compartment or secreting it into the medium may be added to the
coding sequence of the polynucleotide 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 exiracellular
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sequentes fdrggrokaryatic ihogts reapatsssh@nsed. sai d pol ynucl eot i de.

Addi tional regulatory el ements may include

transcripti onal as well as transl ational enhancers,
The hef |%Hr|12 '22% 3dher nY éﬁ\ LR ggisig@{/é)éhaelﬂg edsro%cgﬁﬁl]ﬁét@ﬁgﬂ? @hains) of the
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or polypEptfEk aF XﬁéHeCtH%PﬁBOC@fhln‘é aélas} Eﬁd r%@?ﬂ«eg/f afdot |solat|on of the said

pronoter in yeast or the V- pr onot er
(poly)pgrtisies ebectam theuau@gnatm/orefmrartbelcellgaxmr enhancer or

a globin intron in manmal i an and ot her animal cells.

Besi de el enments which are responsible for the

Specifidaiyt Ithﬁ transirmictAnasTedibd dbsisican e gubwh qmrfeﬁhéﬁf@f’é @and cultured
may al so conprise transcription termhation sign

accordlgggﬁ tgehnigdes gmwn¢a|tpe Arkia achipve pptimal Fy@llygrgwga t-@”le hemoglobin
comporﬂ%&hﬁ‘g{ éfB ﬂﬂh@PFY&Eﬂseﬁd n b¥'id AJ&f"elﬁUr"r@n the growth medium,

eSSl Oon system use
cellularslyqateep@s @aumw:rl meuﬁbrdneefcaatmst I@ncep @xpresskeddeald peotein can be

purlfledmg}q.cg,@f&l r Cf?ggps[?%rtlﬁ tp@c{ﬁﬁ%ﬁgégteéfﬂglﬁ%eaﬁ? tlgﬂggﬁgn%grlm%nnium sulfate

precnpltﬁﬁéﬂ,”éﬂﬁi tdoﬂﬁnﬁé‘cfﬂhﬁﬁm é}'ﬂ%nﬂ’é%béjl%?ﬂ}/ g%l %Mdpﬁ@%élé‘ and the like;
the’ pha ceutlc osition of th& Invention and
see, Sao;eeaweI"H’rdtaxowﬁ’unﬁcﬂm"ar?»prm‘@m Verbadpr N.¥eU@8R)e (Sybstantially pure

polyperftled] ol nRanaout i g hSicBgBBREL ol bipfehRar and iy to 99% or

more h@mb@@ﬁéllty BRINRRBE Brefaad) tor Bhaftha&sijticRbusasr etion  of
transl ated protein, or a portion thereof, into the

peri plasm c space or extracellular WO 2004/ 073728
The (pégrﬁ:gﬁﬁp&%fé/docoo]rﬁgghents can be mixed in any desired proportion (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 mg (defined as one unit) of which approximately 300 mg are protein,
approximately 320 mg are non-proteinaceous material and 60 mg represent sodium
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encode a fusion protein including an C- or Ntermnal

WO d@aniIegat i on peptide inparting desired PCT/EP2004/001553
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ISP ng or transfecting eukaryotic host cells,

The malxmxaldomral@lb dese (MTE)offisolatrdokRE y(Dv.) in husmwayn #eorder of 0.05

be used. The, henpgl obi n conponent &Ind udi ng s {3
to 0.1 u@Hﬁt&HY&ﬁipWPle@ﬂ@Méﬂg Rydyweighi). A& reeredive Unit'of FSLE with 620

R e asu.e{agbef%%g'n@*rp%vg 1175 whic
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to 30 am no, aci ds epti de of m)re
Thus, d@ﬁaﬁdleg %ﬁhﬁdoatq afsé}drawtfaé@a\pewl?m%&&n mayiceniah of

10-100 BBG( v 2m?j tohééﬁgleqy % PLid Sgllo gtolf?%@ 1 ‘Pﬁﬁ‘gt ('fi}?alf HPer &ithlbnts,

0.001-100r mﬁ@f(@réedfdrc}irféfametﬁobmm @*alpabtﬁlgstmcturés such as preferably
fermentors and cultured according to techniques known
containing theg-chvain e8dachi eve opti mal cel | grovvth The

-0.1-508 BRI SORRANER (P AU Bvpontibthy "ol Mular
| ysates, or cellular nenbrane fractions. Once
expressed, said protein can be purified according to

The cosaperiian gfr i duPeeNiNYenEor May, P fartg FgMIHISEN AuRharmaceutically
acceptagq%'é fabfer BRED Q:hlh@fw{ %]ﬂd/cﬁf Etdibt. Oﬂéfaﬂ@%s &fo%lhlt;ﬁg@_le pharmaceutical

omat ogr aphy ectrop ore3|s the
carrlerssaaa \A&uolpuwvn iﬁﬂbemm ahalr ln‘clucm isobtdnic Sotutioger efVphosiwhate buffered

1982 Sub | d f .
saline SQATS, IR MOG SR AR PR e Aaufpus Siges of wetting
agents, 9%4‘11%0509&@% etc”@o?nﬁ@.ﬁ’&@@éﬁwgné‘ih@ éﬂéﬁtca‘?ﬁéfseéér?ﬁe formulated by

r pharnmaceuti cal uses. The (partial puri f
well knowmpcosventionah roethoidse d hien fermulaligsis amayprb@pastliqmds gels, syrups,

suspen%%}sgpab‘%tgpﬁi g’a end?e%q%%ﬂge}ag{%%apare fc‘f tggltog yg%mn administration.

These é&ﬂHBéltl@ﬁs tahde héimiisterdd asthe iBiBet 410a aURAME dse. Administration
onpositions in accordance with the invention. A

of the §uﬁablen@omp@@tmm mag he effeciglebyi diffegattways, e.g., by intravenous,
subcutA SRS G ISP BBRA, Ritad8in & $hPAAddaF brral 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 yg of LPS equivalents.
However, doses below or above this exemplary range are envisioned, especially
considering the aforementioned factors also with regard to oral application. The

pharmaceutical composition of the invention is formulated in accordance with national laws



the FSLE, can be 680 ng (defined as one unit) of which
approximately 300 ng are protein, approximtely 320
worgooane37eon- pr ot ei naceous naterial and 60 ny rPRET/EB®AL/001553
sodi um WD 2004/ 073728 PCT/ EP2004/ 001553 9 chl ori de.
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fetal henogl obin or partial structures Such

allergieg regddhairgcessoeft aging.nbhe peesent inention dqu)prpvm argewo@oncept that

o oG Sl RGPPSR ARS8 st i ovie

fetal livep mrdsst@ & pPFraaee léb(bﬁ@srrg(béﬁ@fﬁﬂélaéﬁ@@ foludthg dtEbwibn of tumor
| uent and/ or exci pi ent | es of suitable

di
growth pﬁ%ﬁ’ naivatioe apf thar &rm@u@eaméstam | Aﬁnemﬁoanue@csr it weg found in
accordéﬁ}fe' WA th? c?ﬁ\?éHtﬁ)nSfPlla?%heﬂZ)rQ ar%ﬂBﬁ? hat&: ulr lgél‘?\ﬂ [from preferably

I ne solutions sions’’ such as ol
fetal livemiissuercy, maaufactizet yeéerably bptthée tgchrigess of mwlsﬂrye or molecular

biology  BIp XD HRTAAPEEFAY SRl SRR BONGEND! SR TR RGIans including
man s@@%ié?ﬁ?@saé | PBISA WYSPeAfﬂeBbﬁBédjﬁ tf@'@agﬂég elﬁ’eéotlon below, it was

suspens tabl ets copsul es or
possiblé é@@mdch @uoh prﬁpanatblone fmfm mttraaﬁsmfrfatal diver hdmegenates and to show

OSItIOﬁS can be re to th subj

that thesy $ lg agtivate magran pgﬂs e Jpmor, &Y p)flgf}fc soalin I‘anluman cellular

system§ OTmpAlsi iUn%}Sgl*thbQnéfr%@éﬂs@dar‘i))ég@tifefs%bé’@&ed%ﬁwun% §tatus to that of
by i ntravenous, subcutaneous, intranuscular, topical,

young individitpls. nknese: preparations anpesr 30 bediesporsible: fosmarmhef the beneficial

medlcaijgﬁé‘é’cg .erxg%ﬁgf ! I|V§Ft|@fé?gﬁﬁﬁ%@i’ﬁstthlaeso%él?erbd*créﬂuIar therapy". In

pAysTcian an "ini ¢
addition, the composition of the invention can be used as a means to block adverse

reactions of irradiation, for example, as an adjuvans io avoid or reduce adverse side
effects in the treatment of tumors by irradiation. In all the above applications, it is of note
that the composition of the invention has been demonstrated or is expected to be well
tolerated by the respective patients. As can be taken from the above description, the
composition of the present invention méy beneficially be employed in the treatment or
prevention of a 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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used irstiessd previous oRediesNcomplise! MERaR¥hd .‘lb%fnteﬁ gﬁgﬁfée rétr?t% stroma-free

As outlined above and i nh accordance with rese
hemoglphine(Fithn humamearosstlinkedsi,ngtl, polgaierized bdvirte hemoglobin (Biopure

2 anc BFREEH SCoRRTROAPORGENEHEGHE 15 SRS er i ot
hemogl6biai d¥stheh&! ?ﬁﬁaﬁxuéﬁhwélsomﬁlﬁ?‘ﬁfefo‘ &€ aHS}Wé@Jaaeﬁrt?# RofWhre such studies, to

optionally rther conmponents of a I ver extract

the bestwy the applivaiie’s dnalvldigd everaliggdsted. I, acc';cndance Witg'l the present
i nfections by

inventiofy M?gilﬁ@gpéiiﬁwmh??ﬁﬂ? haunga \rﬁsé}m@g&ﬁrq!n ther giveahaimgimer or the y-
chan EFRIRISBRTCEE SIS ST50h LSt i encoton

than HoA vo itsnsebstoadioresbét wasna dndioerozimrismgniigdingithabsynergy was also
feta t.0 .a preparation

' . L i J , 1.0,
oxres AR BT BPES P sou hve
JErTeN o iy _
oo eV, BRI TSR 0L IR AE A €069 pren
heme. A fwdharn stipiising finding pesghatior dns jntafaction tithi endotoxin the complete

o S 5El TS B8 oL TR B o B b bR sone s
sufficierfl! A@b@%@-@hairﬁ.ﬁ é%%hoa)ga% 58 @9&%@%@@%%@@& dctivity with LPS it

usefu ects IT applired to a
is evidenhttatdhis diological ektectts aprhesly Inedidiedldy thed)-chd. The bioenhancing
escribed in the Exanple Section below, it was o
effect Ogoéﬁlbhwslw i¢hPatich siushaeatisonet Pbeamvest mitbt bente-containing
myogloiRt @ktd n¥ESHBRAPIPRENAFaEMbUCa5 MM tion of HbA and LPS leads to the

expression of acute biological effects. In contrast, the preparations of the present invention
are being applied intramusculary or orally expressing no toxic but only favourable effects.

The endotoxin present in fetal extracts may derive from the bacterial flora of the maternal
organism, however, in a biologically cryptic form although the applicant does not wish to
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
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hemoglébﬁ?’b%ﬁ\gﬁst él%lﬁ@)@%ﬁkﬁﬁaﬁbﬁlgﬁoﬁaﬁ’alﬁﬂhé@of l%fb%eﬁfﬂféd from non-
stroma-free henogl obin ( human cross-1i nked

human detal tigsuesol yrreri zed bovi ne hermgl obin (Biopure 2) and
a chenmical nodification thereof. No studies have been
performed so far with fetal

In connection with the present invention, the term "said fetal hemoglobin or single chain(s)
thereof or combination(s) of chains 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 direcily obtained from said tissue but produced by recombinant
or (semi)synthetic means.



henogl obin or the a, y-chain dinmer or purified a- and
y-chains nor were such studies, to the best of the
wa@ppkiozaes on' s knowl edge ever suggested. | n acPCI/ER0€001553
with the present invention3it was surprisingly found
that fetal henoglobin or the a,y-chain diner or the y-
In a padiirularyrorefesiedes@bodimentsofgief c@aposwomfethﬁr prasent dtvention said

non-nu AR Hotife 8 Ccfflegttord FER ol i ng

that synergy was al so expressed by

- eprlved henogl obin-(globin). This is . in cont
Althoughdnvthgtap@@uda [PXREPI9% E5hoydRg mefaféﬁﬁbwglytqmbtammg e ingredients
of the d?)?rg‘%éltl’o‘?{)y eﬁﬁ@ét@??o&hfsﬁee tfgfa"f“ﬁ@ué‘”\n}é?e 4& Fi%?fhé ‘?lﬁﬁ’her analysis of

er surprising

the actlt/b qrintiple (sheontdimsd it tmcampbsn:‘mni@ﬁ lee mu%onpfmhleﬁ\ﬁer tissue from
gl obin structure was not required but that ratf]er t
other n@@mmaém BXPECteRe!q, SERA Heasame RHEPOSSyfiR |RGTHGYIar A3t er ruminants
rgt

vocaust SnTefRhe S iR ketfhd BRI Bgapn o ey or e an
alternameotoogweralplaﬁe‘rmﬁrom thede aminhals mady eb:eedsebxy asha source of the above
recited ﬁqﬁrgahﬁ%ﬁ?gpbugﬁgpﬁggq@%ﬁgtgéﬁé}@ ’@&af ttﬁﬁ mvémt%n bthese sources
are thefefore- él@@ﬁrﬂillﬁtﬂétgas pysetalisdukddatia dﬂ:@brdﬁ?f%%&/ﬂh ’EH%,emventlon

i ntravenous application of HoA and LPS | eads to

expression of acute biological effects. In contrast

The el o5 HER AEAPRICHE A S8R o BG kot BEpBfmmunogenic
if admiRigtered! b baxonbgdHie cbasiehs sucH e enslPtdiel fo RRESeIMserved primary
fetal extracts may derive fromthe bacterial flora of

structurenef mf@ﬂaiawrotem@m% XaRwiR v @nd heasmablaseewis|af LPS present in
the pregéer%géh% dfl@%,@g%{r{bﬁg@&yﬂ%ﬁa@ﬁﬁs sl aﬂ)ﬁ‘gﬁi\ﬁﬁgﬁ Pﬁ\ﬁ\ﬁaeé 8n explanation

for the selipjuzily ecbdnrvid egauas dongptanan tdiéiabilike edi exgradts ébtéinbble as recited
to 2h, th bloactlvefractlos in t | es
above aa‘immr@ara& d phe ARped QE)e e%((ﬂn@bsgbfr%ptai%n@eeven to repeated
applica dve in antitunoral activity. Concomtant with these
changes, a parallel WO 2004/ 073728 PCT/ EP2004/ 001553
12 increase (up to 75 fold) of t he concentration of
ndo [ endot oxi n _det ect.abl e the . . .
in a parfihindl PReBtistL sORSaT O e oPTRDSHER 5T % plaient davention said
hon- huhfan fb’fﬁl‘%lss@é’ ﬁ)éi‘@bﬁalﬁé@fronﬁﬂ@bhéﬁﬁ%eép%@é&ﬁébddt%uF\ﬁ@eks before
be set free by a short-termiincubation of the Iiver
birth arddridenat e at physi ol ogi cal tenperature. Again,
al t hough the applicant does not wish to be bound by
any theory, the following is envisaged: Fetal sheep

If fetal i|ssﬂ@rsmp@é shédpy livsrifaifisrensdavdlopimieh ) stited elfe bemg extracted and
anpbunts of endotoxin in a physical stat

the rel%?gwtetg tiofe (designated intthesappenrdad exaetiese C?LrP‘tm@ngAQLP2p) are
.compa%l‘fﬁ?i& tbsfeiq 1;/6? éé@ftmofa{l rh&crbBh A58 -UctiViin Y€is apparent that during the

fetal state the blological 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 a, y-dimers diminishes around birth in



interaction of the aggregated endotoxin with fetal

henogl obin - as it may occur after intranmuscul ar or
wWo@e@k/023p8 i cation - endotoxin w Il be transfor PFEEP2000001553

a bioactive form exertinglal so the beneficial nedical

favor oetheenyinthesis de fedimees! pfesent hﬁad@lﬂh@ﬁioglodmn ¢fibAhdn fact, the synthesis
present invention. The composition act as a depot

of humpp EnpHing ﬁt%t%a@vﬁrabW@ﬁbétb@mrﬁ blghbm ﬂgeem;h@/vﬁe\c%ﬂ thfe synthesis of

B-chalnaﬁéﬁggaosﬁkoggﬁ%ﬁﬁ éeﬁ@% tzpt of O é\” éﬁ% éeﬁé{ ogrf 3p8?o%r%a¥ely 100 days

before bmrﬁf@béﬁaroIM%tQWQﬁééR BBfo‘Pé dé\@e%‘é&ﬁﬂs%l;ﬁ% %z!éﬂsform of Hb is

for nedical use, ‘preferably a mni amount
rnesentﬂﬁmnm@ﬂnﬂngtalahéﬂﬁﬁlob|n or single chains or
conmbi nati on of chains thereof and of 0.01 - 1000 pg
of endotoxin or the endotoxically active portion
In anothBe paafculaHyep pERes idnisttivent BE thd w8ATHoRRiOABYT fes@fit invention
one or nore endotoxin types (such as bacteri al and
said nop:liusnan feta tigsueuddverluct ures) and one or nore fetal

Most agg%ﬂgbgglﬁiy 06&1?8%%}&})%%&%%% Ee?:?m%ﬂ%o% 8hem|cal production, the

active rinsige(xdeontdined i el cOPPOSHIdGN dfNh@ iVethiehriSre obtained from liver.
enmbodi ment of the conposition of the present invention

In partlgaﬁaa,. the arotog@n@@cgmal!ﬁmg sg%gp@vq; RENgiply dgpcribed for sheep in the
appeno%gnn@kﬁﬂh%%%aﬁ g?fa%%bg%&‘e_ By S@led ?r[n@éﬁ tgef%’[a;f $ef 1i88e from other

I'n"connec
non-hupiaesaammalsent i on, the term "said fetal heanIobln or

single chain(s) thereof or conbination(s) of chains

t hereof is/are derived fromnon-human fetal tissue"

preferably neans that said preparation is directly

obtained fromsaid tissue by nmeans of purification.
As demonsiraied iinethg, appendedrbnameplas arthin suder (o egferaciedae further the

S|de |ca or, ess i dent. cal .
bioaciils? kA TG Peshy ziah el Bired & SHEL mayype sublected to
extractiBh oudwr@ aghtBY oF esEiRB rmmcenwmgaﬁéﬁ )awnfra@ﬁdrfan@saaw séf!ﬁadex G100

2004/ 073728 PCT/ EP2004/ 00155 13 In a particularly

chromaiearaphy eor @wbiactienatios weiémaotm@smcplanwach lwongaine@rithe bulk of

ioac /S Q" 5, DG TBRP B o BB, S e cvpap

BlochemwmnaWs(§bb®LPg baaimd GILEFFZpeﬁbve@ledeheobte%leﬂbég)ftéﬁdotoxm and of a
edients of the _conposition), extracts from sh
total of B,

Proteisyel Which a8ehpverotiaE beantientitiachisan Exgmple 3.3. 2). Itis
enVISagE)eL&etth%gbbé’lﬁeQ FL{RF thb'u%pﬁ%bn’? QV b ﬂeéé‘ f@ﬂ%ﬁ&%ﬁé,tlh VYarticular those

nvent 1 on ssue
specified further below may modify the beneficial effect(s) of the composition of the

invention. The above protocol can be further refined by reverting to the teachings
contained in the appended Examples (see, in particular, Examples 2 and 3).

[n a further preferred embodiment of the (pharmaceutical) composition of the invention,
said 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



other mammal s i s expected to serve the sanme purpose,
in particular, other rum nants because of an expected
W@ Rovilo2372811 crobi al intestinal flora. In additiPCOI/EP2004/001553
liver or as an alternativdSto |iver, placenta from
these animals may be used as a source of the above
endotoxia @qriang ewécpt@mca%f actiye fragmesh or eedualiveciieyeof (see Examples 8 and
9) conposition of the invention. These sources are
’ therefore also included as preferred sources in
accordance with the invention. The here descri bed

Itis furtﬁwgﬁ ﬁé@h‘g gﬁ|a‘?c{:8rq?elin'§gquimvﬁf@nﬁgﬁtﬂpy@amg&ngwanon of chains is the
a-, y-differoaf ?é’fbﬁH%ﬁo%&)t?@n g%aé Oallleléﬁycﬁcﬂﬁt%ngGt ﬁbb\g?rbf was surprisingly

structure o proteins’(see

found théethenm, iy-dimeuring efen {fs WmemericmhamalmeeoﬁreaallIm"mgglobm acts

Thi s, ether with the |ack of antibody formation
in an URRXRACRALY BFORRUACEHABTOISIG ey ML PRRIENn, PepgueAletect combined

I t

with the? 85 HBRILIRY B 1ier Rk larty % PR, & A& hferfon couid not
be derivachwjihest iaventiugbdiepdtanoitee prienart.o r epeat ed

applications. In a particularly preferred enbodi nent

of the conposition of the present invention said

[ e

A0 P B e P LR A A B T ho R is the v
chain of tatall hameglabinsuch as sheep |iver of different

devel opmental states are being extracted and the

rel evant fractions (designated in the appended

It was fexaspkagprighiylio find ifChBadriante witCedhasntict shat eﬁ{eeﬁ‘eme portion of

for antitunoral macrophage-activation, it is apparent
hemoglphix isdiptinrpdedeo fins tahesgt r@frpabefﬁecawﬁhef@woracm aifugther preferred

embodlﬂféh?%f%%}éok&)@éltl% gltlﬁg anen\?/’ ob e@cﬁ'égggﬁgn@ r(5‘1"3%’1?\’“5“ls/are free of

erwar actl

‘heme, thiedrorf cartaining fractiorcof hemaglobﬁwel s in the order of 0.1
to 1% of the concentration shortly before and at
birth. This indicates that fetal principle(s) change

In anoﬁ‘fe‘i‘egré?éfréa'eﬁlbopnﬁént' \E}fe ftﬁha'coHpoglt%ﬂnﬁ’f qﬂ[eaglré(séﬂégmlgntlon said

concentrations o are b
endoto>eiB isolnm-teéall ti;momﬂysacchaﬂee dhﬁ’satara:glpngferémys bacterial S- or R-form
istent. with the Kkjnetics of
“pOPOIyﬁ@ gr %lb %palglsgc‘stlveﬁmggnenttorl deryafiye iRIRAT-t hat
t he formatl on of fetal henoglobin (HoF) consisting of
a, y-dinmers dimnishes around birth in WO 2004/073728
In an aﬁdﬁmaﬁocﬁeoﬂedmbmmnérﬁ\nfrthefcarhposym loédhe present invention, said

obin (HbA). In fact,
endoto% ﬁésdégﬁeﬁgﬂfé?@n ﬁlﬁneéﬁ @?S%zﬂuﬂ% starts several neeks
In an abeftiohal kidré hrefefrethemBodMesRVET thet BEMBYSHIBE Bf TheTpresent invention,
said enterobacterium is selected from the species or genera Escherichia coli, Salmonella,
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)chemical
modification of LPS whereby the pharmaceutically beneficial activities are (essentially)
maintained or improved. These components include fragments produced by partial
enzymatic/hydrolytic deglycosylation, desphosphorylation and deacylation, or derivatives



R-chain starts a short period before. birth, so that
in the fetus fromapproxi mtely 100 days before birth
W(Dmoaprzmwl mately a week before delivery, exclBGT/EEioy4/001553
2-formof Hb is prdsent [Hammer B. et al.
generatfgmj t%yq ﬁCtéﬂTb?gQW%%)f't plesrhary Pravdra e@%@édlfrhé’n@thﬁr enzymatic

modifichtith ﬁ“éﬁgﬂ’eta tgkegﬁ%eﬂh %Fndllﬁng@%@nm ifuiar in the liver.

non- t1ssue |s iver ageously
and equally preferred as reconblnant or chem ca

sectordl SRR L, Al B e BREEE Bl an
man, dep¥fding bR thar FdLﬁé”(ﬁr %Ii?%tl?h(’tao Péatf\%rléi té\" BI éé!' Hetivities of

active principle descrl or s eep I n
pharmam@@maésmwasibealmmm &l dgsetshaSSRmalleasa@mschm ng/kg body weight

oanlfh b 4T BB E B 0B, PSR T B e
thereof ‘?r'?é}ﬁﬁﬁ‘lpe&ytéﬁpgg”r@% tiveNEx )é% Q@é?%%_agd p lcﬁ’ln‘?édla{d?g [Brabetz, W.,

I'yophi Fi ze et al ver

1999]. £Pg-biohetlvityois edetiag it D] Nbdmp@ﬁerﬂrth%qbﬁ rﬁéry structure of which is
ultracentrifugation and fractionation by Sephadex GL00

known fermanyt baetepalgesiers (Bl ramgero blat 19941y The @ngestsm pbldped A (or LPS)

bloactlvﬁgljigg‘f)%ﬁé&% rg lt%lpn%@%él_uﬁr gﬁafc%']% ?)tn', \é'ptge/?@anfj agﬂr@gﬁtlon and three-
dmensthQPBﬁ@lﬁrﬁz’Htloﬂqﬁr&ﬁd&tﬁfr%q(P11 é@eﬁnfﬁe@b% §‘b%ﬁ49€get‘e"r‘ﬁnned by the

presence of endotoxin a t ot al 576 prot
degree of agjiiatinn mdwlah@pmmahomeﬁms delhenﬁomtlo(tgese elipaeqsleel by hexaacyl

AR 1E3 TR e W T M
monoplﬁ]fe?hbf'yl qshriialr sthectuRe) ame ERpra@Abialy tive1 Genshi eisa! actlve [Rietschel,
e

ect(s) of the conposition of the invention.

E.Th. 1884l én pesicday, reenpphesphetyhénexascyhddpigyA (MR A)i rna; been anayzed

in varlos.lg‘ ese{s {i}?jts wg% losréﬂro%grzéj %ﬁrég@%@ﬁ@%ﬁfﬁg I(%o&ﬂp{ﬁ N AQfold) reduced

toxicity as ebmﬁaedd corhipitl AeoitLRS [Wikeh(pTaenacegbsal )
conposition of the i nventl on, said additional

compound(s) is/are (a) fetal liver (glyco)peptide(s).

I I
ol eSO R L oRi A LNFE SRkl Fctons ves
propagdted esincenthore ftham at ¢ -majs/cagmsbutamfterehampefai bblyntoward side effects

h
accompgbggﬁggtroﬁtﬁ&bg%} §|§§®1 )ggfrgggﬁ idpse desc” ne tgefmanwa]heThus impressive

results {;fﬁlbé Ilzlfﬁ‘f%df b r@g lbxaﬁphﬁé 'ﬂgﬁe @ﬁvﬂﬁgﬁﬁgﬁz[@agg M., 1999], but
side readnansssucheaiﬂévearahd\/@ﬁﬂ@ﬂénaﬁ IR Hehibidd0RiHepreRBacceptance of

15
endotoxin in medical practice. In order to control acute toxicity it was propagated to apply

f-ﬂl)

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 injections and which is
believed to restore homeostasis (i.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]. Little 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



endotoxi n or and endotoxically active fragnment or
derivative thereof (see Exanples 8 and 9). It is

wo eootlozz72pr ef erred i n accordance with the i nvePCT/8P2004/001553
that the conbination of chdins is the a-, y-diner of

pathoptElcegiBRT PRI s sttt AmPhd | B8y ivangEgs g primary ana

central ¥&18 DFT&@(HWr?C M:Agi Tog810mReqlvel 8 sh@WﬂgioOBhrﬂm%ﬁé $PS from the
in an unexpectedly pronounced synergistic way wt

circulation dot axianinfRenmpiey daskidheand toshdneedl inva tientdxéc @o@ss toxic form

[Freudegﬁefqé\ti\ &Vgﬁpmj + hes%&é rngr A drbﬁpegéfr %gétlo@eﬂrfsﬁ@%? nI[eI’Q[P\e blood from

the gut iISaRNtHrB8gR RO p‘dn@ﬂ\/éi'netopm'eolfve@rv&heré thk§ Cm@y %ﬁeetekéﬁ upby Kupffer
accordance with the present invention is that the

cells, agaiy| éeleae@qh inéouh@ yoloed apiream, f and| Shbﬁweﬂilyn reglistributed into

hepatodiSs, WHfidsh Fhall'SBhists, Bfkrh Jabeter Wi BRETARRER, b 1d8d;\an Bossuyt,

H. 1988‘]‘9%’}?2?% natic dé’quaHQ opéﬂé‘o bkiAk I@é‘\c?lﬁgtté {edd6F ﬁoﬁ’l@mc I_Ppld A partial

er pre err errbo iment of The conposition o
structures hasnbeani shown he acoubibyamaorgphagef aridhinasiroghibderived enzymes.

DeproshRB g AR L A SGR0b b DR AL L, B gerum has beon

reporte& ‘I?FBQI%trh' P@ 13997]h¢hi§ ﬁﬁ@éﬁhdté‘é’eeﬁbtl\ﬂfsy fakddesief FP\Xcé]l lysates and
bacterial Iipopo | ysaccharide ( and Frefera
Yy

intact cej[cﬁcofepergpngl macmphagm; whepe iovas lecelized ielyspsemes. In addition, the

neutropf b acnto Bkl By b Bt or ToRET e8! tecsindary ester

bound fafty tAeRisPfeisipint Al TNE fate @it .ensidtakine R0 @elitdterniinsd ®yisdrum factors
LPS froman enterobacterium In an additional nore

such apr By r bBLe @pEdiCasmRIedeNt Hackssmwbion dermafint Hee pritsiatery system
compleké@’ G PPs. M e E& er| C%WWWEP? lég{jﬁgégt%rgsrp%w {fhe fiver and

peci es or genera ia col
uptake h(yempatcmytéﬁ dh prejriamt ntammalls) cliso theﬁntaeemtaaohgzrenuoﬂ/l_cﬂs Thus, Y.

o5 ) S B3 EE GPldeAE Bimn plceris
The a“@ﬁf;%%é?%wﬁ%b. SHERRA en%ftl de”lﬁb' efg‘héﬂfggﬁtﬁér’ 8Ad fetus and

chem ca f| cation
show thm@Wzmenmmavmaenabadzdwnwat&s‘ incihal placentai fioes wdnieh it can be

extracte%ﬁ%é alglaw]ttqslmé%&gg I%gﬁgétl%nar ovgarﬁ%ﬁﬁﬁ Activity of the extract

was abB0Z W tduBkAbse! oft tat dcﬁgbﬁ(r‘éoﬂfécﬁﬁ LP8. The authors announced further
desphosphoryl ation and deacyl ation, or derivatives WO

charactedzatiayyai7ihe atveapirciple dofisas reports which, however, did not appear so
far. The bulk of studies shows that the liver represents the main organ to which the body
targets circulating LPS.

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

In the art, 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 its unwanted side effects are eliminated, whereas its
therapeutically useful properties, such as tumor necrotic activity are retained [Zhang, M



16 generated. by the action of glycosyl, phosphoryl or
acyltransferases or by other enzymatic nodification

WG t@ps7keowWwn to take place in mamal i an ti ssSuePCT/BP2004/001553
particular in the liver. Bacterial endotoxin or LPS,

1999 agg{rﬁafe%@wuwzm bopgém%%' Qh@SWCS‘oé(;%éﬁ"sﬁr] These irreversible

and man on th oute
chemicabpk i eretyimatic m@femnomaruneh.wedf dbpleadspiiordbtiactand tsapsenification of

. f phar i cal |nterest al ready in doses

Lipid A-iw%lnﬂ a&é!P%S@AB .25 Ygi kg dssivglisrtioghice. t{yA@ngaWaeeld [Efin, R-J., 1981].
2001]. LPS-effects are nediated by imune cells and
factors released thereof including cytokines,

The chemiaal istrachxy ¢ hiFigesithe bivattive wemtaresk 1Sy bafbdueb atiadrophilic and

a Tponig,sREAD. WD Aen Bl SiaaliEpa Brofl G PEHEREONL RbUPS bioactivity.
Accord{r}lgg/ NPy pasd %[P?éfeﬂéaeéf"ar{ﬂ%%héf Egﬁfolo%?llly;%?ﬁ\}e fHYfnent of LPS.

ression of pid A oact
Naturaldepmpdends @rei kr&ovwmlvdmoh aassooraﬂorvmm ieither degiope obflLipid A, thereby

physma@% N g&'g%: y%ﬁ% Q)égg]to EFS‘;@”@ ?e?g@{lc 19%51 za |V|S()yn[David S.A., 1999;
Porro, MethQ@] Wﬂ@le’éﬁlés‘lﬁndﬂ@%%tmh@ﬁwr@bhmﬁ a@f&%ydro hobic region of Lipid

sphoryl ation. ThuS, full endotoXxicity Is expresse
A and wpm@smg:gts bidjpgisabeffents y]cllu_diepbacmrlmdai/pasneamhty-lncreasmg protein

o, SRR RREIODRY CRF)L 1, BSPABEY boprmprn hiena 0. 1007

and thd @atiofick péﬁtldleeﬂfS €(§APV¢81 R)paISC@M ; 1958]|'hwhéﬂ%4ﬂ NlFljpéy:Sblysacchande

particul ar, ylI (hexaacyl)

blndmgif&@t%@rBFé)né\QﬂEdWemt?glolam. agglsoluhie &Qﬂo mgh@,wn@@toxm activity
Fotn, BLg R BRLGRSN 1, (30 SnbBinie! MeobRiEebrpaty win e

hpophllletreglon dfa9bid AMand dladredbp hibiihgdis IbibatiRftyi nohwﬂisegswfactants such
treatnment of tunors and prevention of infections

as sodigrogadeayésyiliate aad periain g aﬁlo@e[ﬂ%W bgaQSBuvaafBQasuyt H., 1988].

The cag%Eﬁme Iﬁ%l fé‘)gfa? ﬁee(\:/\&tﬁvgélﬁ [%&%gﬂ%ﬁj@ Pr%i%g?s far beyond

stmchnoﬁhmtsnc pmmoe’smwes kreowh t sinodé $cﬁﬁerrﬁd19at[eﬂd<ér¢tgr €35i 9858]. In such
unor s have been reporte 1999]

Comp'eé?%@rqt@@c@%ﬁg I9nger ke pr%@tat%ﬁ@yr@r@al@}%r@mmeﬁemlcals such as
t

trlchlord%[c%? tﬁc&%%g‘(ﬂ@@é%ﬂl 2&8%@&8[% e%frg&n?é‘agg,t@'teg%h@l% cholesterol by

digitonint [lideritz,of2gat 868;t dNetppl \E., LF%S]ntAamrdm@potoslpresent knowledge

RS PO S RN T
requrrecﬁ’afair Qﬁ%alrﬁ&@cﬂ&ﬁr\ﬁﬁﬁ hiin8iaf d(@(ﬁ Q@Pf rBrgéél}Mlé\g (e. 9” CD14/TLR4) host

wheat , whi ch _W%:@recommn 0 app "I ntractt aneous
receptor m[%@tqr@hﬂ%&&] Suppesssioal ¢fethedn11ecaot@@t ofraomplexes of LPS with its

host re&ﬁ%déﬁ%ﬁtg ééégﬁtlat[}&%rg@@nqegéééﬁrg ffﬁét'sr[%pfaf ‘§‘M 1998]. All
of the§§0>pr@ﬂb@s§il iavestigtions Bheide tfbﬂnﬁidm%fscémmfs af P with other
compounds exclusively aimed at the detoxification 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].



tolerability under these conditions [|nagawa, H.,

1997]. Little is known about those nechanisns and
wodgoti7es whi ch control LPS-bioactivity in hiBEEEP2004/001553

organi sms including man, i1h particul ar, and the

It is fu@}lle?rl_m%feorlr%:r fr]tqlg?‘g?rﬁj%glggg\@tt&tﬁ%\ﬁvq gﬁdt'[h%grﬁ%?d telﬁ o) oxm is natural or
synthet?@éle&%/bwﬁe ELI pnder physi ol ogi cal or WO

073728 PCT/ EP2004/ 001553 17 pat hophysi ol ogi cal
condi ti ons showed that among all organs the liver

in-an 2fsfiifef (NGT EibB0fne BRI 4 Erfhradl ‘FR&Thp Mfrised in saia

compoéﬁidm@'r@ltu@ﬂot sytheti® penfd- afardrdaxabaptliisid Antbricprekphate (MPLA).
it in anontoxic or less toxic form [Freudenberg,

MA. , 1990]. Thus, the main route of endotoxins that
The ad$@&t§5?t %Qt@otﬂegé %;Hdott néy%la eesatjc? tllné‘ be‘tgthatt rtﬁeﬁ’oéétfl‘é toxicity is

Iver ere

sngnlflcdt’culyf lbaer (sledutstomiAdNas @bﬁqmeld lt@ttlme ttd»ecuy obdexﬁtac%@sphosphoryl
subsequently redistributed into hepatocytes which
Lipid APT hBSI (§e§é’~1§°e¥?@9q heln t ogether with bile [Bertok, L.
1980; Van Bossuyt, H., 1988]. Enzynmatic degr adati on
of endotoxins leading to | ess or non-toxic Lipid A
It is funbleert pr.dferrsd rincone esnifadimeat in stocardaneeowithrthieyinvention that in the

compo%@g %@i)t Eﬁgt&npea# p@@nlﬂp%pee&tt\é\?% c@y@a 1, 0r in the range of 1:1 to
1000:1 %‘f”fétra}’%hf‘ogﬁ%lh %raé?ﬁgléeétt&“ﬂ@ﬁ%rgéﬁﬁr cbRiMAtRfs of chains thereof to

[ Poel stra, Thi's phosphatase activity was
endotoXinleon the @cﬂldotomally aqtsm portinrd theneoh cOthey pmlbwdiments encompass
erltoneal macr ophages where it was localized in
Yhes. In addition, the neut r ophi | -deri ved
acyloxyacyl hydr ol ase [ Munford, S., 1986] cl eaves
secondary ester- bound fatty aci ds of Lipid A The
In a furties PEiRbtaRPedimantadhetampRsiten gfetherypresenininvention further

compn%e%cé]olv%r E{%@ EQLWhtCRLIS gorgag}?h;l'ﬁgtxeglﬁ%’ﬁ{;@étﬁgé&'aﬁﬂne-bmdlng

atory system €O
protein Fﬁjlﬂ’fBF?)se rpep@ndﬂlpﬂ)r@tyﬂic@nam-wmn%’asbeAdePiPlasé r Aj)speictophage-migration
by hepatocytes. |In pregnant

inhibitiofdagar VI RBIR HlobE A @y et ek LRI FRER] invTable 4.

Kat ayama et al. (1975) described an "LPS

(endot oxi n)-1ike substance in human placenta”. The
Ubiquitiauhdr thioreldakien theayt tm:tShsvamhemalmneenamdiMiIEymat/ tipeegulate TLR-4
receptogévsgg?egyagpm mligg'g{l%a gyraiﬂeagglgualﬂgé\’{l@tmﬁnttfﬁé LPS activation [Roger
et al. 20dfacenta, fromwhich it can be extracted in small

quantities by known extraction procedures for LPS.

Activity of the extract was about one thousands of

tis aish Prefpa bt Rolyeebiondt B SMHERe FRBU R0 Supptomen).

This hol@PalsbstruagWdrcdtheh qyvevstted)briibodimap edcusBed in accordance with this
invention. '

dlfferen

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,



far. The bul k of studies shows that the liver

represents the main organ to which the body targets
wa@regrzes ng LPS. In a further preferred enbodP@EREP2004E01553

endotoxi cally active portiéh of endotoxin is the LPS

flavour d@hha{mér90| fimac eleatrindat f agents) mlﬂnéctanta)opmsﬁervamvdshe propellants,
art, nthetic efforts were undertaken b

par, |

stabilizerer ig6d ralSWaekenRyBe bt these CPRRPNEAls e@gl’) also g5 added 1o the
compo%ntg@ﬁg‘% lﬂ\é%:%tgoggﬁggcrﬁ%lél }g’?yggﬁgc c?r?ﬁﬁth tg‘éniﬂl?/tebﬁgpghéﬂvé?er that the
food adtﬁﬁ\ie/cbymstsuuboolwnmﬁmpm above kne«atedmddohomn or an endotoxically

active e LarTelh AL RGP0, PN HOMGrE E AETTobih or (a) single

chain( sz]'iﬁér%%?tﬂr' (éa?' J:dfnbhﬁﬁﬁéh@szrcﬁp&ﬁélhfstheﬁé&haﬁé %Iﬂ?fally (an) additional

ecrotic a Ivit ar e t ai ned Zhan
compowtifdy G1eh2aspPEtaErizen4gheolsaptides. 1'@%%mgrp§teéﬁ$ srelmsesentmg or

comam$F14 58 g RSB By SB35 LT e v wolbong of

the foodJI @:9!5%%1’ fepBRambRY, Yhéy b@e%&té@@@ﬁbﬁh%alaﬁc@bhenomena/causes
id A-bound acyl residues as well as derivatisation

observed @ casynestion avithcagiag @s[@pfalm\ed alsgewheI@gm]hls speqification.
chem cal structure of Lipid A the bioactive center of
LPS, harbours a hydrophilic and a lipophilic region

In a fudtherh preferredt emitegineat] ey ﬂmn@&puﬂa@al oompbsitiBB of the present
bi oactivity. Accordingly, Lipid Ais a_pref

|nvent|q55(|§rﬁ9|n§ec3pngd5%q>r@é agg]lmu;frg’gqrp @(m@jgﬁ@,ﬁﬁum anﬁggectlon include but

are not'}fﬁi ﬁ{e j 'ortégqégé; gﬁ@&?gﬁwgﬂ g{péémgééz’ééﬁé’“ hta‘?ca gelatin capsules,

lozengese\tmchelsl golubions, eemmgsldms LsRSpandlonedaynupg etisiers, powders/granules

for recwtgg’mr&s %p%rgﬁa\rﬂ% quv%@fgr@rﬁléleﬁym%{ﬁﬁqtppcg%a cRmeg tablets and

effewew gfai c region of Lipid A and suppressing its
e} gcg?cal effects include

bacterici dal / perneabil'ity-increasi ng protei n (BPl),
ndot oxi nsneutralizin oten(E ant i bi. ot I
- Oral adgzapg; o hgs[%wp@bﬁaoggava tgg% l?thg Tgxgtg;%}ﬁ@erjagle application
comforipﬁpthéjﬁaﬂ&ﬁt( CAP 18) [Opal, S.M, 1998], whereas
i popol ysacchari de binding prot ein (LBP), adult
henogl obi n (Hb) and sol ubl e CD14 enhance endot oxi n

Surpris@@%‘é%@é ghégﬁégclalgﬁaf coﬁ&ﬁsﬁ’wrﬁq 6fcnf{§nﬁénti%:nl popoftﬂncd to be also

blologlcraﬂgla@tiv@ﬁn h1|®e i gfvernorlly e debys ioh 0153}.1% It@@OI,dgs Previous studies have
bi oactivity, conprise surfactants, such as sodjum

regularyoawn giﬂtfl-ﬁ% eXPPsees ipactivity & Righes a{ngaadelaclugmg humans only if
apphediggonory B%Im &Y 'suchl as ]t%SLn’[rgP%Hﬁu% %Ytd?‘[ alfpgél?&taneous or

oci ate cationrc or
mtramdseykamcdoutxet dhabj @hBGaIanqsr(MHx Plamk lnshthtmf\mn Imnnwmtmingy Freiburg,

Germany, per[sona commUmcaﬂor%) haJ shown ?hat oral doses as hlgh 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. It could further be
demonstrated 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



conpl exes protein can no | onger be precipitated by
protein denaturing chem cals such as trichloroacetic
wa@edod/o730e8 Li pi ds by Lipid precipitating reagenl’Gr/EBzOO4/001553
for exanple, cholesterol byl digitonin [Luderit
describech34°S mge@arahgns i swnirask cariedraiet diesteiabig and reSIsfant towards

protoon BHLTRE, TSGR SRHoS5H' s AR B384 4 Pl ot

with midettd dthéiemaairhals imciudinguiuphats (edExarBplesd, 12¢HBunal 15).
(e.g. CD14/ TLR4) host receptors [Poltorak, 1998]. The
suppr essi on of the interaction of conplexes of LPS

In an addit JF}a'I? eafteﬁgﬁt erb G fHeRt Ssd@ﬁbﬁiggéltfohecdmbﬁélﬁﬂé weg\pcb 001 and 10
mg of fefal tst@ngblavoosmglm\oeamsgﬂrtermfsoonombma‘tmnsaoﬁ omaing thereof and

C | ex W th other oun excl usi ve
betweers B iR 1PN LG SHIdoT PoAn S oBBS Ghiy Aotve PRyt Hegpor.
Al t hough one approach ainmed at the use of LPS as a

stimul ant of phagocytosis (EP-A 0 405 315) the
The prgsentrinvedtion bisoefelaiesl topthupersei ob entlofmép araan @nslotoxically active

portion @@E%clafu‘.eggl lgc%[g?g Enrhg {s@@élé%ggﬁsﬁﬁ}er%%Lﬁscgpn%meh%e n(s) of chains
thereof §M§t hM ﬁaﬁﬁ@h&ldo@rﬁgoﬁﬁd ibsefe BraiftRatidh of 198&hposition for
4/ 28 PCT/ EP2004/ 001553 19 |t is further

stlmulatmgemerm@@teuanob@@amwenaénwa aystem. i nvention that said
endotoxin is natural or synthetic penta- and/or
hexaacyl -Lipid A. In an additional further enbodi nent

Also, th@f pté&nrt rnesitior related ended agen of @maotsén drnas adriliotoxically active
nposition is natural or sythetic E{)em a- and/ or

portion H@k%fewaLh%méng%ﬁbﬁ)o% atahafnpL ereotpre coppinatiggys) of chains
thereof ?hduc?éﬂ?)‘?\ailge(?ﬁg(ﬁaﬂﬁbﬂéf E‘S‘mPSLﬁ? 851 Hﬁ &h?pod\fxgﬁé totﬂ(;%h%:omposmon for

eir acu I'Cl ican
treating t@Bcénl d) as conpared to the toxicity of hexaacyl
bi sphosphoryl Lipid A or LPS (see also page 15). It

is further preferred in one enbodi nent in accordance

Cancerc¥\ﬂ'|ﬁt furbére th?’b’@ﬁe b&rdeliéd of Brév'éﬁte&ﬁ?ﬁ%ﬁ%i?ﬁéﬂérﬂ‘@f W éﬁ‘rhposmon of

ation o conponents is abo or in
the inventingénelfidd,: iuttase nDDUm:Ith(th pfesatale ¢am@g|subh @Scadmongrqmoma of the
t her eof or_ conbi,nati.ons of ns. th

prostate) TGRS, HELICE SoH ARG Pyt P Eeha A daePaiginoma of the

pancrea@ hefecBORS By RIth6g & MERRRSinfébitidner BN lirnsd A thaensria, |[dhdReukaryotic
further pre erred embodi ment, the conposition of the

organismseseitheri ok singlewefl ek 1oér mubbeslt isiricture) sugh as yeast cells, fungi,

co)peptlde whi ch is thioredoxin,
helmmﬂéﬂggphatl dyl et hanol am ne- bi ndi ng

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 preparation of a composition for
preventing or treating infections.

In addition, the present invention relates to the use of endotoxin or an endotoxncally active
portion thereof, fetal hemoglobin or (a) single chain(s) thereof or combma’uon(s) of chains
thereof and optionally (an) additional compound for the preparation of a composition for



protein (PBP), peptidyl-prolyl-cis-trans-isonerase A
(PPl ase A), nacrophage-mgration inhibition factor
W@ MoEFp730e8 ubi quitin (Ub) or any other of the prPOL/EPIN84/001553

listed in Table 4. Ubiquitizdh and thioredoxin may act

as chenokines and MF may upregulate TLR-4 receptors,

t hereby generating a favourable cellular enV| ronnment

for LPS activation [Roger et al. 2001 ]. is also

preventinigefoérireafinth gllergie ccaneitionsi tSaia alkergic @@Bﬁi’ﬁ@@%sl’ldud©d6 preferred

Thi s .hal | so true for
embod@’%‘iﬁéé bi{g’rdé'g%ﬂg%wgr@ggﬁ’\{%ﬁng agll g@aggﬂﬁ“ n accor dance
w th thls i nvention. The term "food additive" in

conne |on with the present i nvention has the broadest

In anotherpre emﬁgd(ypga ,ithe ﬂﬁ@se;]ttmvergt@ncrgiqtes tQ the yge of endotoxin or
an endé‘t‘?)%ctall)z%chﬁe ‘Horﬁc?rm?ﬁéreg? f@rétf ‘?{;‘c@éblna&d@ iR |E°<9%lﬁ§ thereof or

i Mprove 1 ea an

(an) coﬁabmlatfcmésl) aﬁcbhalnfee?.hereoﬁmndseptlmallya(em) n@ddltlomalt esimpound for the
ators, anticakin

dit
preparazyﬁm b anPRGTPOGIoR, for" Kiartng Ganaes ool Brigngjeharaokine production

whon GEARUY:2 SRIUATCRIT 109 e riospag, o prosen

inventloamheiaﬁeerm af munod rf@atemlhnga@getrelatednmmm& smbalances comprising

R e T S e e e
single ER&In(s)OtAPEhft 'o@ngéﬁ) Eb®RbinaYBALd) 08f dhairlsS tﬁér‘é%'f aénd rbéatlgnally (an)

connection with thé invention, however, that
additiongd gomppeing(sstiosa shumﬁamrA@ngpn e broaneshisense nmacceu:lance with the

iventcy 3846283 o B0 R RO RLYER deberidd SRR bBRE 8B ver tme.
(a) single chain(s) thereof or (a) conbination(s) of

chai ns thereof, and optionally gan) addi ti onal
In a fudberBiaieres enbadimertafahe) s ! (t@eymew@tpnvgagon Baisk @ge-related

lmmuné g{b%i’ér?détss c%ﬁﬁ:fr%%e'%bﬂﬂnglr cytokih ﬂ‘éﬁybﬂ% ﬂhfé’oﬂmher preferred

I nventi on ma

embodlmﬁ adfl thel corhpositionfof tie gresentc irptemtion. s&idr agsashited abnormal
they are expected to caqunterbal ance Phenorrena/causes
cytokm@gg@t#%@n, i¢ anrinecesed Wke Kol nl-4sllefpllaBnard/or IL-10 production

and/or%:rdgg,xgéggg ”é:%%'&dﬁ%ﬁ ’.CI fication. In a further

eferre the pharmaceutical conposition
of t he present | nvent| on is confectioned for oral
dm ni stration. npl es of such a confection include

A furtheg fUrpristed Apeing qﬁthe@rﬁem Apiestian g Bt oo aﬂmmwéermﬁ)e composition
of the ?ﬁ\fetn;[]lggls e':roeg Bﬁuln?ﬁunaamégﬁ@ési ;érgﬁ@%stgg Since these immune
lmbalarm,esupay bel iegaeded ap@mdecritiogt fautbrein the aging phenomenon the present
invention provides an important step in the attempt of mankind to influence aging and the
associated increased susceptibility to diseases such as cancer, allergy and infections.
Optionally, the composition of the invention may be administered together with further
pharmaceutically active compounds developed to 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



for reconstitution, dispersible powders/granules,
nmedi cat ed guns, chewing tablets and effervescent
wo ai4erF28 Oral admi ni stration has a nunber of PCT/EP2004/001553
advantages, in particular ©2he considerable application
compositior foitalieyiatingghp fdverae sidargfteicts ofginpdiating. Diseases related with the

avers§ SIE RS SElafBIRRS D Bling byl 3 Y Blef"g Gy patEbhysiological
conditiéi aldrdelaibd d@sthsirmuBeS sufpre@sif. Phis Ahelidess foit ukadtple, diseases
have regularly shown that LPS expresses bioactivity
relatedjwitha gedicesiiyraber pileve@sigs-humans only if applied by
non-oral routes such as the intravenous,
i ntraperitoneal, subcutaneous or intranuscular route.
In a moBh peefeffed drabadinent Whihd’lse ok tHengieisbot imvéntion said cancer is prostate

. I mmunobi ol ogy Frei b_urg",'€h Cer many; personal
carcinogianfiveNc 861 8HFNPRACIHARR af nie frestrales OEead! RRIFLrasSGiamous cell

carcmogléen gftfqe;‘gé ™ or Qg\gl?%k%rg#ﬁgh{saug% g%'t ?@fc@é?‘%ﬁ A%I%? particularly preferred in
accordaggennithdhé finvarfisniis thaipdaie dnfeotioresyamovisl ynfeTtions, greterably chronic

el GRS hoguul e FBORURL SRS o
further be denonstrated in accordance with the

present invention that LPS after interaction with _ _
It is further prefeikadoigl agsiondanceswihithe ceatafthenimeendionithat theareverting of said

age-relGfEifoukRY EhSriide Biocticton/q BRRa T bt TR B FlisTospages.

the literature so far have been clained to be
heat| abi |l e and sensitive to proteolysis, whereas the
In a prefenedembodiment 2f 2e pise efrthearesentsivgention gaiscpriepatation is for oral
applicalriﬁrg preparations, in contrast, are rather heatstabile
and resistant towards proteolytic enzynes. The person
skilled in the art would readily extend the data

obtained with mce to other mammal s i pcl udi ng humans . .
in anotheg Prefeyeg @pbgdiment qut?lgngormgysltlcpm] o5 fhaHeer Pt present invention

. i , i 0 Lat sl i -
saic pRREIAEHY FEROHE ) el SQIPASN 01082 3651 oS ano Lii A
partial sthactoeed) Heeperfiding ondhbiroate ofredroihistiadion sfor lmealeagpliaation up to 1 mg
bet ween Q. ?1 and 10@0 jia of endqtoxin or an

of LPS &Sye5%itda Ithg PLRRATaRON GRE P&RRAYEFeof . The present
invention also relates to the use of endotoxin or an
endotoxically active portion thereof, fetal

In a furibengrejeired @mijedimsinh gf éhe lsamposjtionhesr def ugg of the present invention

said eﬁﬁ&%ﬁﬁgﬁﬁi&l qé@'},%ﬁ{?ﬁlﬁ)l? ?@{] Scpﬁé\ri]%llgggpgﬁj%%%yfl(r)lgglnl Xxd&ff’ighal preferred
embodiREMOi the @Bnipsiticst dmnhlealidedf thB PrésutRtisveridnastad hevglobin and/or

i nmune system ) ] )
said further (poly)peptide is biochemically or chemically or recombinantly 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:



Al so, the present invention relates to the use of
endot oxi n or an endotoxically active portion thereof,

wo edoalo73tesrogl obi n or (a) single chain(s) therepET/BP2004/001553

Fig. 1:

Fig. 2:

Fig. 3:

Fig. 4:

Fig. 5:

g 8 goplhg g{#& i)cn @fﬁggﬂfﬁq%{]a Hg:‘giri&l‘,g 8533&{@852}15 %ns.‘eal%a wild type
¢ ogRATRUGAMURnt G0N AAcERRNRES (CPRTET OUS | UTD! S

can-be treat or “preven adm ni stration of
t hAccantingsta cloemizkal, Bibsyrithets thiclogicat bond@enktit caiteria)diPS can be

limted t rostate cancer such as adenogar ci nong of .
‘th 'V'dgeﬁdo@?%ﬁéffeetrﬁsﬁlsi &xapesiic Shalinsee @ﬁQ‘PS%%%@F idgrand Lipid A.

of ( ir: LN [ . .
T RO SBEK(E i SUBRACHIS o AIRF Jf 1EpeRi fBBsaccharide units
bachanacteristio bf eedclr pattecial strgimniThes fermist RarRefrefer to structures of
Si e-cell or, of_rmulti-cell structure such a east .

c el B TPl gpioh HEnvtRatscubichrr i, lacafRete b rian synthesize a

al §QnERbAT &fret QidddcHsrids .aﬁB??ﬁ%f&FP'ia]lcﬁ(”ap O-specific chain. The
eof . teta

endotoxi cally active portion ther .
hesmgllesti bP8rstiuciue which camibe funchier stilf viable Salmonella enterica

conbi.nati on( of chains  thereof, and optional | ) .
RS conSistd,ob kiri &) P, At bV Kenesihis Gre-flutd). Saccharide
cogm,'@' ti f i e t r i kH eghbhon

addi ti (b)‘n,é}tghe&r rlggganeg%?%nrft’ r gﬁat gcgot%‘é(;tf t ﬁlzéﬂsge%rkeent non-
ensloianometsic subsiitulinrsxi @aM, D-glotosamingo rida r3-deexyotmanno-oct-

commlomiioaeen dpKeiarheBoRRbTmanamaichin | Al ygRunyalyoero-o-

adgignin f -pr r . - -D-
corrposieﬁéc? PP SOIEDS. D BAT T 08Rciseh | GIgNAg, N-acelyi-D

pr gluepsamines P, phoaphailg; al | ergi ¢ conditions. Said
allergic conditions include in preferred enbodinents
all type-1 allergies, hayfever and allergic asthma. In

angtiiRture’ 8f REx£AcHRSH sp_ﬂchglr Ef@ﬁ%‘eg\gbﬂwﬁg}a' ﬁb}lated from

relates to the use” of endotoxin ot oxi ca
ackPSeofitbet E.oroli Rerrautant (stiain Ikertbyl obi n or (a) single

ner BB iRt By M Ol 9FhF < dhpesiarbfatty acids

t he12: papaaad). n 18 bl |
chgnges of cy)|t okiong/ Ic I’E’gﬁg@ﬁﬁ%ﬂogﬁééﬁj{f ?ﬁgﬁ&]e%eji r'g\%ngglg%?%horyl

i nhexageylldpidtAesatrueiorer. In a further preferred
enbodi ment, the present invention relates to a nethod
for reverting age-related i mmune i nbal ances conpri sing

ad/m pivel SEEViHtiGN 8P sk Spicth SENL WA affdréntblatdfes of FSLE for
portion thereof, fetal henoglobin or (a) single

c htheninsluctiosr ebimasropbagegoediated tomos) cell grawithsnhibition.
t hereof and optionally (an)
Fractionation of FSLE by Sephadex G-100® chromatography after

dialysis.

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 .



addi ti onal compound(s) to a human. Aging, inits
br oadest sense in accordance with the invention,

WO edoaer2g 0 the usual ly irreversi bl e generati oPCDEP2004/001553

~ Fig. 6:

cnBBel AR oF e AR Bral RcEoRRigf AStuPEAr BEFaPN in CLPTh
aggnﬂ@}@ at HW&ﬁt'p'Fp%ﬁ{é%es conpri se abnor nal

cytoki ne production urther preferred
enbyafihifized pfeptanatlcmar(ih%t ingh offCLLRED panet@rh.Panwer& isotubilized in
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Induction of nitric oxide release in BMDM from LPS respohder
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pools at the concentrations indicated. Nitric oxide released by the cells was

" determined after 48 h as nitrate in the culture supernatants.



accordance with the invention is that said infections
are viral infections, preferably chronic viral

WO pdoeoti’es, nore preferred herpes, hepatitis BCDEP2004/001553

Fig. 11:

Fig. 12:

Fig. 13:

Fig. 14:

Fig. 15:

hepatitis Cinfections. 1t.26s further preferred in
accordance with the use of the invention that the
revertl ng of said age-related cytoki ne/ chenoki ne

TSP PA abalsis SE GRS BndiGieb BRe of the. pr Sggﬁ?eé
€
' ”Kﬁrﬁm&ﬁ‘nts@ Gj Errﬁggf @r‘Fop)lg)l @% "?L?H{i @LP n‘géhéé 'vs%'?e analyzed by

I n anot her pre err osi {7on or
t hSDSsBAGE teind gulseepent armmstanmn@aﬂ' hté poemanatofmndnnsjual protein

sent i n, an, apopunt .equ ent to 0.01 to 2 of LPS .
FATHY pedioRath AERaTE o, e sy Spopician PRgra malgcular weights
rog&ﬁngkdﬁﬂnrnstratlon for oral application up to 1
ng of LPS as present in the preparation can be
applied. In a further preferred enbodi ment of the

conposition or the use of ‘the present invention said
enZ®oanalysis of B8bEm cal 'y or chemically produced. In

ok _ ¢ ih L -
o TBR oL BRger? hamBpafin of TR shean ¥t sXheroorAYZed by high
ang@selutiof aive-di rhéhél@rﬁal(él’é&tb@pﬁ@%s‘néj@ DE) *éh@csh%rﬂ é’tﬁintﬁg &4 described

chem cal ly or reconbi nant|ly produced. "  Bi ochem cal
chiBrihe matarial anddpalbpAaRectigtans and net hods of
producti on have been referred to herein above.
Patients treated in accordance with this invention as
d e2-0E-bealysisrafi CLRH fmmletal@reeptliver extracf or med

e mateh Gonbaiton, S P1b Uaikerors Tsabsbesnler gitract was
Ofatﬁehyi‘zéiit byCm?her&BIuﬁéh mﬂjih@nﬁﬂhﬁf 'efét‘:terhQre%bép@ DE'?dand silver

rough, mut ant opol ysacchari des (LPS) According
rfgﬁinm as gesggmgnl@s[thq;matﬁr@l 8¢ cagthads sgefinst S@lected proteins in the -

Cr U‘E | . clﬁ s té)fj{rybtﬁzeﬂ %%]Loigéég{)ﬁeofr E&adu'g\g spots in the

Ospec aln, cor osa
Trmlve)t stadndd igelsc bad nsubepqm nmass qpebtymaetrmf amﬁpﬁatdfﬂge peptide

pAbBRTRAIN Sl SodraBRe? g iriafon, BYEH: marmbraes and -

, Ofterr‘niﬁél fEdaA OggdiUe(rBh Mo¥ a0bsmebsie NBrifiEAt tHug eﬁﬁfhb@ spots was

defects, synthesjze a truncat ed core oli g}_osacc arid

arRmPloyed dbio e ideatificatian of syeteins i SRk, Thaeoveral 2DE pattern 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
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2-DE-analysis of CLP2p from fetal sheep liver extract

The 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 application of the software
package Delta2D (DECODON GmbH; Greifswald).

2-DE-analysis of CLP1b from adult sheep liver extract
The protein composition of a CLP1b preparation from adult sheep liver was
analyzed analogous to the fetal CLP1b and CLP2p preparations (Figs. 13 and 14)
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Fig. 19:
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LPS-dependent enrichment of a single protein band displaying an apparent
molecular weight of about 12 (= 1) kDa.

Selective adsorption of a 12 kDa protein of CLP1b to Re-LPS

In the adsorption assay performed with Re-LPS from E. coli strain F515 as the
coating material (see methods) a LPS-dependent enrichment of a single 12 (x 1)
kDa protein band from CLP1b was obtained.

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 (x 1) kDa protein band from CLP1b. |

Identification of the major LPS/Lipid A-binding 12 kDa protein in CLP1b
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DE52 lon exchange chromatography of fetal sheep hemoglobin
The material of 70 KDa obtained after Sephadex G100 chromatography was
applied.

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. 12: 2-DE analysis of FSLE The total protein
conposition of fetal sheep liver extract was anal yzed
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assigned according to identified proteins in fetal
CLP1 b by application of the software package Del ta2D
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sof twar e-cal cul at ed overl apoof the 2-DE protein
patterns of the fetal and adult CLP1 b preparations
is shown in Fig. 13. Fig. 16: Overlay anal ysis of
2-DE-patterns of CLP1 b fromfetal and adult sheep
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Synergistic effect (NO production) of Re-LPS and ovine HbF (a:30 pg/ml; b:
10 pg/ml)

Synergistic effect (NO production) of Re-LPS and heme-depleted ovine HbF
(a:30 pg/ml; b: 10 pug/ml)

Synergistic effect of MonophosphorylLipid A and heme-depleted ovine HbF
(a:30 pg/mil; b: 10 ug/ml)



28 By performance of the adsorption assay for CLP1 b
in a preparative scale enploying Re-LPS as the

w@eoauionig2srat eri al, foll owed by in-gel tryptic PCTEBL0OINISS3

Fig. 37:

Fig. 38:

Fig. 39:

Fig. 40:

of the 12 kDa protein bandland tandem nmass

S PSR ?}aw YNFbeprotiuetiohOBy (8 0Se Fplédh Tells RuthiLPS! and adult or

A-specific protein band was i1dentified as the ovine
hefigta]IlIbi n al pha chai n (Hb-al pha). Shown are two

tryBhLG cféfflet\}vgf‘es BBQdFﬁo@ar@r@ ?@E/Bndalﬂbr'%o Saﬁ/legk male). Cells were

seguéences Var Pous
Redoubated mftrlplitatdtEPSQSpbme‘cﬁlmna(dsNJrTﬂ%detaﬁcaffeﬁeauum and 200ng/ml

oM 58 AR sch o o et ohel TE R o PR Rt o ot
bi (@Hé@ﬁ)bﬁéﬁ’fdyléblh Mt @Bl arsts! B&ééﬁt@hon@%ﬁaﬁvﬁ CSlﬂDéTrf‘\atants were
henogl obin was further verified by preincubation

trfear@eaedp%wr leteroto \assay Hl]rrﬁiﬁ)“ﬁ%tst teg1 HYF e bwﬁéﬁ@ﬁyp@ate show
A liheERTBSAR-86) Bofital U o 1 LG §icfetalfaduit Hb-

|ng rea en

pesrilpy pradcecdfevdh sSGdg/mIpt:?mg/hﬂsm <5Bhg)0ml iespetiively.

i nhibition by haptogl obin of Hb association to coated
LPS Fig. 22: Primary structures of ovine Henogl obin

r% 9dn Gmo@hétlaﬁ biNfoaBk Eplddi deﬁ@qnmcm aﬂﬂ adultlfetal Hb
OV|ne enogl obin a amma chai ns

I A) and
bedplepsteallsvwarg P@ﬁfe@hB’OW@ d@ﬂ@@a@ewﬁﬁ male) “Cells were
r Is R
SRESS8RE FoRLE i REATET of 485y apo 20000
ofLFPéB)saba mecebtraﬂquhaf 1mﬁlmhﬂ\/led;ungcmiameﬁ| ingidelition adulit or fetal
found. in addit,i nal i.sof or

{ HBhGUPh Do NN BETal ieshaPreaitetoRs: iy Fipeinatants were

bQﬁajrveét'éd phentdtabphal aseayi WtIL9§nn7t5| I|§at§Ub§itELIBIA$OData show
a Tyr residue, whereas In the Hb- e'gaZ vari an

@ntmmetlsememg (3%@)A§ﬁntrqbcwtt€eséppdd° by Sy, w%etal/adult Hb
3%1 ;Bmda&:??‘?@\?él# “ebdn /me<‘l3 'o?Q"’}O@h@)nHlerjeEpééhvely

ers fromt eal a-A allel.
di spl acenent of Ay-1 5 by an Asp resi due F| g. 23:

e 0 P LR Lo s Bt o fot

SepB R deEreChbfirdd @Wl@@l(—hﬂi\%d@@urlﬁ@&idrﬁ&onFlvglun%rs Cells were
SDS- PAGE of the materjal obtai

DEgoukaednif: tHglicairyn (@ealemediyn r@gtj’n ’?/O% commercial human AB serum

and 200ng/mi LPS) at a concentration of 1x10%/ml. Medium contained in
addition adult or fetal (sheep) hemoglobin at the various concentrations shown.
Supernatants were harvested 24hrs later to assay in triplicate for TNFo. by
ELISA. Data show arithmetic means +SD. Control cultures (no LPS, LPS only,
or fetal/adult Hb only) produced levels <50ng/ml, <100ng/ml or <65ng/ml
respectivéiy.

Synergy in TNFa production by human PBL in vitro with LPS and fetal or
adult ovine Hb

PBL were obtained by Ficoll-hypaque purification from volunteeré. 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 y-chain. Control cells were incubated in the absence of
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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
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Contour plot of a 1H, I H COSY spectrum of MPLAneXa (600

Fig. 40cMEnhSAERIP bR oF cLPAL"ZRA! cBP2p38R e synergism between fetal

ovine hemoglobin (sHbF) and its substructures (isolated chains) with LPS
as determined by TGFp-release of murine spleen cells. For details see
section 8.4.2 |

The lower panels (broken lane) show cytokine production from LPS with CLP.
Production above this line indfcates 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

Fig 41:

peripheral monocytes

Synergy in serum TNFo/IFNy production following gavage of FSLE and
LPS alone or together ' ‘

Groups of 5 mice received either 100 pl saline alone or 100 pl saline containing
300 ug of FSLE by gavage, or LPS (10 ig/mouse), given intraperitoneally or by

gavage. Two separate groups received FSLE by gavage as well as LPS, either
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harvested at 40 hrs and cytokmes (IL-2 (open bars)/IL-4 (closed bars))
measured by ELISA [Gorczynski et al. 2001]. Data show arithmetic means
(+SD). Control cultures (no Con A stimulation) produced IL-2 and IL-4 levels
<50 pg/ml for all groups (data not shown). Data show means (+SD) for the 5
mice/group. t

Synergy in serum TNFo production foIIoWing gavage of FSLE and LPS or
Monophosphoryl Lipid A preparations given i.p.

Groups of 5 mice received either 100ul saline (bars to far right of Figure) or
150 ug CLP lot 072 (bars to far left of Figure) by gavage. Within 15 minutes
mice in the different groups shown received in addition 100 wl of saline with no

additives, or 100 pg/ml LPS or 30ug/ml of the different Lipid A partial structures
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shBUH

NO-inducing activity of CLP1b and CLPZb in LPS responder (a) and non-
responder (b) mice ‘ :

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.
Effect of FSLE on metastasis of 3-Lewis lung carcinoma in mice.

Macrobhage-mediated antitumoral activity of CLP2p derived from animals

at different developmental stages.



Supernatants were harvested 24hrs later to assay in
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Tumor cytostatic mediators released from Human monocytes stimulated
with CLP1b or CLP2p. ,

Human peripheral blood monocytes were stimulated with CLP1b [200 pg/ml] or
CLP2p [100 pg/mi] o'r incubated in medium for the times indicated and
supernatants were tested for their tumor cytostatic activity on U 937 tumor cells.

Proliferation of untreated tumor cells (control) is shown as reference.

Induction of LAK-cell activity in human lymphocytes by CLP pools derived
from animals at different developmental stages.

Human lymphocytes isolated from peripheral blood were stimulated with a 1:1
mixture of CLP1b and CLP2p derived from fetal, newborn or adult animals [50-
80 pg/ml] or 1L-2 [100 U/ml] for 3 days and tested for LAK-cell activity on Raji
tumor cells.
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i nhibition of proliferation of
orsupsinatept® atethes tiNROK)ts ingidated.etheddilwtionsr essdewere: 1:100
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stimul ation of type-2 cytokine production in aged m ce

fol I owi ng gavage with FSLE or LPS Groups of 5 C57BL/6
oi (RIFRERY, of ° SR hilie? Brile, PEfRa5el indibael B LER o5 CLP2D by
15:§Hldiﬂ6n':§ﬂﬁe0i'N¢§§1h|bltor L-NMMA.
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 releaée of nitric oxide was determined after 48 h.

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/ml) in the absence or presencé of 0.5

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

Release of cytokines by human leukocytes stimulated with CLP1b or
CLP2p.

Human whole blood cultures were set up and stimulated with CLP1b [200
Mg/ml] or CLP2p [100 ug/ml] for 48 h. PHA [10 pg/ml] was used as positive
control. Cytokines released into the supernatants were detected by ELISA.
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The Exapiplegiliuggrat the iAventisidi tives, or 100 g/ LPS or
30g/mM of the different Li p|d A partial structures WO

2004/ 073728 PCT/ EP2004/ 001553 34 (hexa, penta and

1 teg %é1shovvn All mce were sacrificed at 24 hrs,

) col | ected by cardi ac puncture. Blood was
stored at 4C for 4 hrs, and serum collected follow ng

hll\g speed centrifu atlon 10, 000 r&nfor 20 m nutes).
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ELI SA [ Gorczynski et al, 2001). Data show nmeans (SD)
for the 5 m ce/group. Fi g. 44: Synergy in serum TNFoc
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desinfecied,drerd frenhamitien figid andaegasswiciedetuse aspeciallyrtye liver, were

prepare@%d%? SHIRIE Ui Hild VRl \Bhshed 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, the pieces were being immediately transferred 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.



speed centrifugation (10,000 rpmfor 20 m nutes). TNFa
was assayed in triplicate for each sanple by ELISA

w(Q Gonozyreski et al, 2001). Data show neans ( SE)T/EP2004/001553
the 5 mce/group. Fig. 45: 3®roliferation of nurine
spl enocytes after stinulation with CLP1 b, CLP2p and
LPS in LPS responder (C57 BR/10 ScSn) and LPS-non
responder mce (C57 BI/10 ScSr) Fig. 46: NO-inducing
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see Fig. 42} and/py biolgiga! nBwal@}'ad_\F*}{bsﬁﬁcf i@ P2p. Murine
BVMDM were stinulated in the absence (A) or presence
(B) of syngeneic spleen cells with CLP1 b or CLP2p at
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stages. WO 2004/ 073728 PCT/ EP2004/ 001553 35 CLP2
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described in Exanple 12. Fi g 50 Rel atlve activity of

CLP1 b and CLP2p as a function of the devel opnental
11 stEeactioner extracts derived fromani mal s at

di fferent devel opnental stages were separated on

Sephadex G 100(r) to yield the five pools shown in

Fetal liveripgpwder (They waehfixd it 5Qrof tdi@ile NESH (og(%y@ha%urred for 10-15

activity in nmurine BVMDM as described in
min with 3 Magnsfic stireeraialetia) yat df Ct Wéerme(turaowas/@erpiamge@f atetb 00 rpM for

50 min u%@@%%:epg@ag@éeﬂ@rbéebt%'gleyTﬁgﬁugg{ﬁqqanf\&g%ﬁﬁ%% tléaceptnfuged at
50.000 rlﬁl\/lg(Biﬁ:;»:trréa;ljhnvl\Ptbﬁﬁw cripmasumm?eﬁ;rbv hRUTIRG siipeAwthAS was sterile-
filtered using Gelman filters (Super DCF, pharmaceutlcal grade, sterile 0.8/0.2 nm EFA:
1000 ml (CFS 92-DS)). The yield of FSLE was about 2.5-2.7 | based on 1 kg of liver
powder. The protein content of the extract 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 ébout 400 Units (with 300 mg protein each) were being
obtained. They contained approximately 250 g of extracted organic matter, or 25% of the
total powder weight. The so prepared FSLE contained according to Limulus-lysate

analysis LPS-equivalents in the order of 10 ng/g extract.

The flasks with lyophilized FSLE were kept in a freezer at -80°C until redissolved for
application. |
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100
Ivophiizect aefitel 1 efti SHMER iiraubeyeldind s e saldhnot sianty yellow

brownlsH gslbed for their tunor cyt ostatic activity on U 937
tunor cells. Proliferation of untreated tunor cells
(control) is shown as reference. Fig. 53: Induction of
LAK-cel |l activity in-human | ynphocytes by CLP pools
derived fromanimals at different devel opnental
1.2 StP&ﬁt&col"L&aRdtﬁméhQ‘é‘éhﬁg b?OFQLEdR‘?rﬁW\Eﬁ'b' R%ﬁ(léii%n of murine
. bl ood were stinulated w xture of P1
ardpleen2pCealisi vl f Bone eMarroweddrived oMaodtophages ndBMDM) to

| Mactorheod Mediatad Tamar Gyttt umas call's. WO

2004/ 073728 PCT/ EP2004/ 001553 36 Fig. 54: Cytostatic
activity of human nonocytes activated by CLP1b/ CLP2p ‘
On day -dgaices(Ballie x GHEBI/GEIwerkiimiecleGaP. With a Solutidef 688.5an! containing 1

QIt ostati
mg of FREE? Tor kOt iF ofpraLsastliood sblopps wasea pkensend coll are
cultivatehe tunor cell line LNCaP (E : T = Effector : Target
Cell Count. =1 : 1) Fig. 56: Kinetics of the .

i nduction of nitric oxide release in nmurine BVDM by

. b BNVDM
Cots, e 2 i8G5 2R BAafe BN DBy L Ib™ feticb i apelson .1
lymphonfad Qvene/ lﬂbuB@l@dlpdﬂﬂléﬂcuftQFes%ﬁ’%hbseW@' aQLd&ﬁrols constituted i) Tumor

respectively). rel ease of nitric oxid
cells alogrt lérmm@a calls i macm@haga@,en) Tamosreeila mcmphagee + spleen cells

from non-FSLE-pretreated animals.

The tumor cells in controls ii) and iii) must show the same or better growth as control i). In
this way the non-activated status of the macrophages and spl‘een 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.,

1A994]. The biological potency of FSLE was quantitatively estimated according to the
formula:

(Growth of tumor cells in the presence of activated spleen cells + macrophages) / (Growth
of tumor 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.
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supernatants at the tinme points indicated. The

di lutions used were:. 1:100 (dianonds), 1:1000
W(Qizommrglz:es down) and 1: 10000 (triangles, up)PCT/EP2004/001553

Macrophages cultured in nmgdlium (circles) were used as

controls. Fig. 57: Inhibition of the nitric oxide

rel ease i nduced by CLP1 b or CLP2p by addition of the

i NCS i nhibitor L-NVMVA. Mirine BVMDM were stimnmul at ed

wi th various concentrations of CLP1 b or CLP2p in the

ab resence of the i NOS inhibitor L-NWMWA at
2. théﬁg@ﬁaclg%a?ati ons indicated. The release of nitric
oxide was determ ned after 48 h. Fig. 58: Enhancenent
of the nitric oxide release induced by CLP1 b or CLP2p
i NFRAGTIONATON DF FSAEy PREPARASION! OE ROOLSWGLRIbAAND CLP2p

- With various concentrations of CLPlb (550, 55, 5.5
lag/ M) or CLP2p (290, 29, 2.9 lag/m) in the absence

Of Iyoph‘ﬂfzek‘:\”%%élr’éﬁééﬁif iferdextkddt! 1@‘@%@1‘@6@30%&%3’8 mewater and dialyzed

rel ease of nitric oxide was“determ ned after
overnighki (fialgsis Rgsewie aotuteyff oki aéﬁouyaltmn)araglamﬂtowwehmes of 0.03 M

phosphaig, it} szhreﬁﬂéﬁhfﬂswgnah%w%fvﬁt%@%?%? RS EG Svzed extract,
adjusted: tggj Q:HI %ffsegl}/g%% agéﬁ)%% eﬁhd‘c%&@é {o0 gmﬁrgégharmama volume

control .

600 ml, rc%rggam%d, ghgnstlb?:grijhu mg«% Bm?)ggﬁwlli?l:ﬁat%ddﬂ EhH edn"k@yOEEIBI SAphosphate
4/ 0737 P EP 4 155
buffer. Ejflics, Fagiansseop )m%cgm sraresi komisadena ot 280 nm. (See

the elutul§rg g@lgtg?ﬁ%m z)?fré%tﬁer % &d anHUAB'S I%Ctéﬁﬁé? CLP1, CLP1b,

erip |'ood” wer e st |
CLP2p, CLPIZtanc[ CLe2bgAsi dhoavn @JF?QpAL[ CRP1bd¢ oontaingd b&fwess the end of the
[ nat ant s re detected

eas i ot he, cul t ur S r ,
steep desjean ShoBlca iensityo" orht 8 B DerdeprBisampbebteal density,
correspdﬂdn’ﬁfd #ER16NS Sa3meenl i@ FgAﬁ‘thlon JollrteM3£1d 5@55%@%-[' (contained

SHEEP LI VER EXTRACT (FSLE) Pregnant shé€ep with a
betweenf teusnd bf podl labiskand éfeinerdnse: of oplical density iof pdol H carresponding
to fractio%tseﬁ-réz (elution volume 576 to 656 ml).
The pooled fractions Were lyophilized, diésolved in one tenth of the original volume in
water, dialyzed against phosphate buffer saline (PBS) diluted 1/3 (original PBS = 0.14 M

NaCl in 0.01 M phosphate, pH 7.4) followed by a second lyophilization.

In biological tests it was found that the bulk of biomedical activities concentrates in pools
CLP1b and CLP2p. From 1.5 g of FSLE the yield of CLP1b is = 40 = 4 mg and for CLP2p
~ 10 £ 3 mg. Both pools were, thUs, 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/g). |

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

3. EXAMPLE 3



desi nfected room The fetus in the amion sack was
delivered by caesarian operation as a whole and

wo poeiiEe®l y transferred to the | aboratory unde€T/EP2004/001553
conditions of refrigeratiodl The follow ng steps were
performed at tenperatures of about +4C. The ammi on

Saéibdﬁépm@ﬁe )f&félpﬁbﬁ%léggﬁ-gelpl {Hﬁ‘i{ﬂi‘AE?s is %r—d FSE?_@AND POOLS

..organs o esp rver

" prepriBdANDE@EILP2peril e conditions. The i ver vvas
"washed with sterile water, the arteries were cleaned
with water using sterile syringes. Then it was cut

pi eces of about 1 cmin dianmeter, the
31 pﬁgggeor%ere being i nmedi ately transferred i nto Ii qui d
311  NiBjolgieaPasbayss C}mg@.g in a freezer at -80C. The pieces
wer e Iyophl lize nd powdered in a RETSCH appar at us

3.1.1.1 ( 9Bome marrew-dexivedsmacropl@gesr | eshei m  Swi t zer | and),
using a filter of 0.25 nmmdianeter. The powder was
stocked in sterile flasks at -80C until used for

Murine tf%?ﬁeﬁ%‘é?ﬁo@ﬂderﬁ&j Mia%‘r@blﬁgefs%érle Hiﬁé?ént%ié‘@’% vft}%—ﬁom bone marrow

yophi lized |iver honbgenate) wa % of the wei ght
precursomfcedla@ssdeﬁsqrihegi ¢lsewhera {Aé@ﬁm?ahe, ,via@891e|Bg||eﬂyoboae marrow cells

were ﬂu&}a@&’ fe om tenatljrd @pléep bI%ce)tB Bt028t v ﬁ%\'\ﬁﬁ ggr%[lcee ?bhgnes River;
Sulzfeld, P&T Nﬁ?@ﬂ%mlo% Melbergueke)ym@@ﬁéa Qviceafh RPMI 1640 (Gibco

| es of FLP can ana[&‘{yzed chem cal I%/ (dprotel n
BRL, Llfgrﬁecmrg)loglgg,eaglggnstpm BR&) oandbigspwyi fesl 11 days in teflon film bags

(510, G 1B B P58 A 4,28, Tl el SR SLERIER R B 10

supplemehiedshigien 59 bajelliconditiot@dahedin@yas solrest M-CSF (see below), 10 %
UItracentr| fughél on of liver extract would |ead t

heat ma@t@@’t% Cat,ih hgat |@@(§g/ageq/ hprsesserunyi 1 o sodiym pyruvate 50 U/ml

e 4 LA BB YGRS B SSRrlg BRAGB el e Pk, ana 5

10°M 2-hidreastobtHainel. aoileibs agdre\ddtitgswithte reno® b}%lls/%mhﬂ%ﬁ@%arvestmg,
that prions are not present in FLP because sheeEJ [iv

the macraphages \wers wasbegronge, gnusted mndrrassispaode o<od|0ng>e|lS/ml in

VNS ot T e g
L-glutami¥el 1 60 rRd¥estetial biiies! abRfs MEAR), 100" Ufint PeRidiieg, nﬁﬁdi GlOO ng/mi

stirrer (Colora) at 4C. The mxture was centrifu

uge

streptomygins@®@MBM) f b o@nm-nelhgom@tlan@émedmmdux t1é% L 929 ceIIs/mI were
e i f o I nat ant hen rifu
cutrea JF 1085588 Ay BAR BRI s A AR ARG Hbatber) i
RPMI 1640hhedilirewitH P9 FHCS\t4 Wi Lsglafarhifhe 1% NEAA, 100 U/ml penicillin, and
100 g/ml streptomycin at 37°C and 5% CO,. After 7 days, the culture supernatants were
harvested, cleared from cell debris by centrifugation (1500 x g, 15 min.) and stored at -
20°C. ‘

3.1.1.2  Tumor cell line
The murine B cell lymphoma cell line Abelson 8-1 was kept in cDMEM in 6-well-plates

(Falcon, Becton Dickinson) at 37°C, 10% CO,. Cells were grown until confluency was

reached in the culture well, and passaged twice a week.
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filtered using Gelman filters (Super. DCF,
phar maceuti cal grade, sterile 0.8/ 0.2 nmEFA: 1000 ni

W@ gRFoaP29€S) ). The yield of FSLE was about 2. 5PQT/EP1004/001553
based on 1 kg of liver powdler. The protein content of
the extract was estimated in an Autoanal yser Integra

3.1.1.3 409ete!rﬁﬂﬁaﬁo@oaeemﬁiédi§iemnthml hetivagy (TCGhassayyler
~of 50g/1. Portions containing 300 ng of ~ protein (=1

Unit), i.e. 6 nm extract, werefllledlntoflasks of

Macrophza%emmﬁa%% M@ggﬂl Wbéﬁgg@a [%%H}%}ngl v, ﬁ%@ir}ﬁas determined in
the aIkaIuﬁ@EﬁBQ%ﬁat@é&tassé MUdblé}Ia%) a 9@&? @GI@;r@é'\A@‘éeééft G%?ﬂw flat bottom

rotel n aceous organlc mat so that one

m.cronteumatesrmkastotm vahme 06300 . ﬁmcﬁltUmorAletmggdtber with d 10° BMDM
of FLP about 400 Units (wth ng protein eac

and CLFMP@ISO@# M@“OléﬁbP@nmrat@ﬁéy/v%r@n?ldmf@é i3 N Mhat éPyP 2502 After 3
days thd @étﬂ%&&ﬁ&tﬁl{@%@' Gt "BHd & g ‘Bgl_%srﬁh?faﬁdq?getﬁﬁﬁérnatants were

er weig 0. prepare contal ne

decante@cﬂforébd’rgmieﬂ 100yl vs-buyreat gH tmal Wtémh@%@ﬂh@r\’cﬁbﬁfﬁ@ (200 mM),
the order of 10 ng/g extract. The flasks with

MgClz (21 m%)mTrit%a( mgm&)@n@ptnlﬁr@pl@enwwaﬁ (1®BpdVLwere added and

e s EDRNET 5 SOML 3T B B 204 R8T g cncme

reaction Upa$ dteppedkesy k—:'tﬁdin@ 3001 juhgelaf €5.5 M NaOH. Qf Dt Rfas measured at
solution (for EJ ecti on) bei ng assured usin

405/490d§ﬁoli?ealérat(tmﬂi@lﬁéi LA riegider Byr@t@m;v@enlgendorf FRG). Wells

it O SPSBRED RO NSRS ANy 5 ARG 40 fcR i mossured

again. OeRsValies of LBm'Itarésﬂcdv&bﬁffn%tLﬁhdﬂ OQIlsaaﬁdj emktigolated ffeefor cells were
slightly yellow browni color. 1.2 Protocol of

setto 108561t i ne” Testing of FSLE by in vi tro Act i vation of
murine Spleen Cells and Bone Marrow- derived
Macr ophages (BMDM) to Macrophage- Medi at ed Tunor

3.1.1.4 O/indiuetioni dhnifdit eidde (HOYIpredGERONAE muride/BMDN ver e

injected s.c. with a solution of 0.5 m containing 1
ng of FSLE. On day O the animals were sacrificed,

[ [ L. re | LRV LIS, .
et SRR J5g2 shul 68 BrE LBl en it 30D PunfBlg gont roting
of the teli6R Bagspmheetdls Wéleelasiied ohce laniiei@pen@sEin RPMI 1640 medium

i ncubated. Parallel cultures which serve as controls
supplem@at@t i with edOi ¥ Tt@dr 1 % NEAA, 100 U/ml penicillin, and 100 pg/ml
streptomycin. 1x10° cells/well were seeded into the wells of 96-well flat bottom microtiter
plates (Falcon, Becton Dickinson) and stimulated with various concentrations of CLP pools
+/- IFN=y (4-20 U/ml) in a total volume of 150 pl. Culture supernatants were harvested after
24 or 48 h and checked for niirite 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 pl culture supernatant were mixed with 100 ul Griess reagent (1 %
sulfanilamide and 0,1 % N-(1-naphthyl)ethylenediamine in 2,5 % phosphoric acid) and the



cells alone, ii) Tunor cells + macrophages, iii) Tunor
cells + macrophages + spleen cells from

WO 04BEBI7BB pretreated ani mal s. The tunor cel | s PEI/EP2004/001553
controls ii) and iii) mnust 48how the sane or better.
growh as control i). In this vvay t he non-activated

absorbaﬁbytltals 570 e wasroehsgies ng aied:l MR dPLISAN -plate reader
treated nice was controlle At various tines (48,

 (Denkerpria AE Nifyite,poRgertfaiions averestaleuinted feam a siangatslgurve prepared

with sodlfjﬂ;rp ngﬁﬁieﬁ% ég?dlrﬁgn%% ﬁﬁe; I'E'%?*l@ fﬁ@ﬁ\%ﬂ@%ﬁlaﬁé W%F%glbﬂ%cted from

all valueg994] . The bi ol ogi cal potency of FSLE was
quantitatively estimted according to the fornmula:
(Gowh of tunor cells in the presence of activated

sp I N f tunor cells)
3.1.1.6 X égﬁgﬁagi%h%fﬁ%?%éﬂ%ﬁ?él%@%%?h 12 sanpl es

of FSLE are shown. The observed variations reflect to

di fferences of individual mce fromwhich the i mmune

SDS-PAg |analises obIESLE wDd26bE prelrwereperfro®y eoswsig 40 standard
. 0 O\IATI ON PREPARATI ON OF
procedué&@%ﬁé%&&{gé an’& Y. %pﬁcﬁo zed fetal sheep

liver extract 1.5 g were dissolved in 8 nl ‘water and
‘ di al yzed overnight (dialysis bags with a cut-off of
3.2 3. Besults| ton) agai nst 10 vol unes of 0.03 M phosphate

321 e st of tod biinciosk apliEydaralnagranageracivelgiin CLP1b and

ap@Lpgg to a Sephadex(c) GlOO col umm ( Phar rmC| a;

vol unme® 600 m, dianeter 24 nm length 130 cm,

equilibrated in the same 0.03 M phosphate buffer.

Elytiaon fracti ( were c IIec nd re
For testn&%%% AnflYence; Qfo Iq%qt @'gfgﬂ %lmer(t@e N Wé’% F@”ﬂ""ﬁ?%‘? q?énacrophage-'
medlatedt grr]t‘ritgg}o(r:% éch%%b%%ﬁ”l’l?ég’dl@@%ﬁagg@ Cﬁﬂgeogﬁy%ﬂllzh%g | material were
solubilizedh i wates, at@HPH8 iog i @Atralvheddibiet aeetate beffendpidi.7 laad incubated

for 60 rfh AP 4 SRR Rotie PR RSl 22 g8 Shrmghaces by
heat-tredtedf aR¢ tdiol %’arﬁ;ﬁleglwé@d’étbﬂﬁm\é@' Hﬂ&héztﬁrﬁ& esip g?‘b\)vth inhibition
CLP2p is contained between the end of pool I-bis and

(TCGI) asseyi(see Examplé 3obflid)accoeding tty [biodptadl, M.| 1994] using cocultures of

vaeIson C@”ﬁ%ﬁond ¥ W|{ho/n Vit Ctl esrer71? ate% l.()mlwéJ tnl"ngrr}ov\(/%enved m%crophages

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
antitumoral activation of macrophages by the CLP preparations as compared to the
control 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 '



The pool ed fractions were |yophilized, dissolved in
one tenth of the original volune in water, dialyzed
W(agmmmwzmhosphat e buffer saline (PBS) dil utedrpdf/BP2004/001553

For furth¢?t@lbo%lhgﬁqll Earw?%zgmﬁgla %ﬁwﬂp%m%ﬁ%’ﬁ r2aa:tﬂctlvapo|;| CLP1b and

CLP2p pﬁio@ \ﬁgl‘ecﬁrbjécﬁéa o Foté@?tlcf &gé‘:ﬁlo'hh n d[%?l f@%ﬁ ﬂSre%%[atul)n% of protelnase

medi cal “acti vi | es concéntrafe
K, pronaaedp@em,rsubﬁihmm ttypsirgand eﬁ&hp&otd%e;@lel-@l (\68-pehiPasd) warepurchased

from Boglpm’ger ﬁ@r@p d foq;?(rlg}%g}]t'éwo %c%? h.gll.trlbo a@n@%ﬁ?@_ were treated
with eac&@&t@‘éé@é Hlbré’te/%é’és E%ﬂzﬁnﬂﬁ‘?e td l%télcﬂ?ét%m raﬁga O?Qﬂ(ﬁgv/w) in 0.24 ml

b an CLP2p t he “or der 100 .
of pyrogadreg/vepter at 37°§3 famﬂ:irh a%ﬂernmthdmwaltdiquobeaafod ianblysisy SDS-PAGE

on 15% Gyl TgaBIEe Ggaend, SHBSSausa Rier Sarit the Fmaiing, semples were

| ekt
mcubateﬁc%t é@%ﬁﬁ%%@tg %4'1'1%%\%3 E‘ﬁ?"%ﬂd@%&g@ The 16 profease treated

samples Al ViShrireated- sbafralsDiFCIR S aG PFChP2pinvateFiallg .tasted for antitumoral

macropiRPAVIEI 0 0F TEE] SpRALCETRNR BB A P ot | vec

macr ophages were differentiated in V|tro from bone |
mar r ow recursor cells as descri bed el sewhere

The total eigparhialoegradationgd dhe pRiteies liry CLEJheanteCLiBAp @edltbe sulesagiuent heat

inac:tivatifg!ra‘lﬁ%&e@d.glzkt igwn%tf e teinn%lt I tﬁ’éa%t %} e?g’récﬁr?? Ef% @lech?phage mediated
anhtumolﬁﬁﬁéﬁﬂﬁé@|di’@)thef@§l°@#é;§!araifrﬁ@s d\é@?ﬁﬁﬂbd WitRe 'FOGIFﬁMay (Flg 7A and
0O (Gbco BRL, Life Tech noo i es, gg enst ei n,

7B). Theaﬁatltgmm meerophagea yastivaior it ChR b. and p {ueed out to be strongly
, FRG at 37C and 5 % C®. The cul ture nedium
proteasec?gglg ‘'ed of RPM 1640, supplenented with 15%
L-cell-conditioned nmedi um as source of M CSF (see
' below), 10 % heat inactivated FCS, 5% heat
3.2.3 |n§@l3$'¢'|éﬂtb5d°ﬁoﬂ§e anditumoral macrephagepyetivatos, iscCLPAp to mild

g%'ﬁ{’%#eﬁtfaﬁgbe?ﬁ/ m 'S:th)ept g%cgnx(alllo f5|rv|om Ser omed

2 mer-.capt oet'hanol . Cultures were set up with 6 x 106
cel1s/50 nl. After harvesting, the nmacrophages were :
Consequgnsae dfomie, oxidatienct #ied anbiumesanmegrenhagexadiystor in CLP2p were

analyzeaC Sy E&é m'n béhodate (NalOy) treatment at 4°C. Briefly, 2.5 mg portions of lyophilized
material were dissolved in 0.9 ml of 100 mM sodium acetate buffer, pH 4.7 in darkened glass
vials. Periodate oxidation was performed after addition of 0.1 ml of 2.5 mM sodium periodate
at 4°C for 2 h under constant stirring. The reaction was stopped by addition of 0.01 ml
sthylene 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, Germany) and
lyophilized. Samples of 0.25 mg of freeze-dried material were subjected to methanolysis in
0.5 M.HCI/methanol 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
corresponding controls were finally tested for antitumoral macrophage[ activation in the
TCGI assay.



DMEMwi th 4.5 g/l glucose (Seroned Bi ochrom KG) ,
suppl emented with 10 % FCS, 2 mM L-glutamne, 1 %
woor4esFent i al am no aC| ds (NEAA), 100 U m pePCTEPI0041001553

and 10 str.ept omyci.#A5(cDVEM . To_ obtain
Treatment of] PLE’g%ththo?‘@(HU cH’ieGﬁF'atf Rt 1oEd |regolipn: qondjtignsyigseited in a

sloce et ofnd Yl adgt b B8] bATP Pt e resonce

of glycopretiinsh a8 tdvea¥d BCSC/M3rshalygisudrada mearktodderaselidOmacrophage-

mediated et Miaiten Ardcgestriclion st tnias llp % detested s 11 assay

| :
(Fig. 8). m%gstbéénngﬂgﬁﬁféfﬁé ghé?% ac @%an %gﬁﬁg\kéé i&%ﬁrtd;g? sensitive
to treatmsit Iwithi seelidinepariodate uBdeeirlild Iopmdﬁlma sugkslingtheAsrbshydrate part

of the niglge YR BrrndBrgve MACCL kD, A ridetier @ggmmn of LPS by
sodium Héﬁddat& %E'&@é?’f:ydé%ﬁt%e& @%ﬁg%% A F@%@;@W{N&éﬁ B b56:2488din, D.V.,

assaged tw ce a wee
1983]. ﬂ@ﬂ&@@%@i&&éat witR tRe bohclisiort 6ff IS Maitd irolved in macrophage

cell-nediated antitunoral activity (TCA assay)
activatioydyr@gide medi at ed tumor cell growth inhibition

[ Hof fmann, P., 1989] was determned in the alkaline

phosphat ase assay [Mddolell, M, 1994]. Cultures were

3.3 . sddenfificatidn afcb témeQPHbEHnopCEPQ? in a total
vol ume of 200 x103 tunor cells together with 1 x

3.3.1 1d5pgpglysaaﬁbanﬂ9 (139 endetoxi)i ous concentrations were

3344 [ iLiEE Aoghivle Rsale A5e6a-AL 5, 2 n and 1 e

supernatants were decanted. To each well 100 | of
buffer, pH 10.2 containing diethanol am ne (200 NV,
For anal fzoqtgntm{/presanpe@ﬁ bactedal lmpoly‘;a@qh@ndes (LPS) in CLP1b and CLP2p

v TP e S8 00 1) o -
R g e SR R

Endotoxm&est4@5b‘|é¥%@ Rivérn Endosafie) NBh&tbdtbh, S8 gader V\(dP@NJsed Briefly the
nat ech, Denkendor f FRG) Vells with O D. >3.

‘lyophiliz %Pcnremréaoraﬁ; W |di$@pbr/e@|n and eppropriaigbditied lrmML reagent water
(< 0.005 EILﬁﬁgsoﬁé‘iﬂe{)“ﬁ%w @?&N ﬁt%ﬂbrn I{Qrsvﬁf?,a ) I%&g Ctléi|§ Ahe <E0¥ ipactivation

contdinin uror ceI and uns tOr
of potentistly mteﬁaing moléiMheSsalnﬂleé werd pedincubatéd at ¥5ICaps mih followed by

vigorous (sha%lng ra%%us%nllf%gtltlng forFUBrO m?n atN?Ez/'MC Subsequently the samples were applied
to the LAL tests according to the protocols of the manufacturers using LPS prepared from
E. coli O111:B4 as calibration standard. In addition to a total of 16 lots of CLP1b and CLP2p 3
different lqts of fetal sheep liver extract ( were analyzed by the LAL test procedure described

above.

By means of both chromogenic LAL assays [Levin, J., 1982] low but significant amounts of
endotoxin were detected in the CLP1b/2p preparations. The apparent LPS contents for the
individual lots of CLP1b and CLP2p were found to 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 liver 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



Mat ure BVMDM were harvested after incubation on ice for

10 min followed by gentle rolling of the teflon bags.
wab@4ped7Rs were washed once and resuspended i NPEIFEP2004/001553

1640 nedi um supplenmented whth 10 % FCS, 1 % NEAA, 100

Um penicillin, and 100 g/m streptonycin. 1x105

were fouﬁﬁ'tb ﬁevﬁlbkstammﬁj lorerad doRiparéd® GEPHE anl C9_¢°24ﬁ|htjlcfa‘[n@§ an average

ttommcrotiter gol ates (Fal con, Becton Dickinson)

enﬂchm%rﬁ@fgbow%@%fqm phihedrAlotmacivmaeirniaht i ons of . CLP
pools .+/- IFNy (4-20 Um) in a total volune.of 150
l. Culture supernatants were harvested after 24 or 48

From thbs@nésalhae@nddfrbmr tire tdbsteﬂ/aﬂ@mecsﬂ heatl and aprom@r rddistance it was
ow, assa were perf ormadlntrlpllca
concludeﬂ tbaim fD@P@PHﬁé%@PBY?’f@f as epFghedoivi (ele” (Nagpd GhiRZRseonsists primarily

of endogfrréCr 3 ThSiE ,@@ueﬁﬁ%g@ F’feﬁj% %@Fb&g\é&f &%oﬁésd (%c))/mpare Example

4). measuring. nitrite, a stable nmetabolite of NO in
culture supernatants using the Giess reagent [ G een,
1982]: 100 gl culture supernatant were m xed

sa12 1 AR RS FER St A, 2 2 0.

aC| d) and the WO 2004/ 073728 PCT/ EP2004/ 001553 43
orbancy at 570 nm was heasured usin

In an attg[lpgjzsp deplg LI?%Q@gqctaQI@katgﬁd.&Lf testsrigm am%y di CLP2p, treatment

o samp YR L 2 ST 0 R AR fom b0

(HercuIeQF(Mahfd\@M L!I[Sd‘k ynwsqucmms Tht IGIcR-peb alratmnsahére incubated at final
val ues. 3. 6 Separation of FSLE an

concentrasnsaldETighal IPAGE N Pyrqaessires Watsrat 47 oL degr Sintie shaking in

the pres#ﬁ:rezch a{ﬁ%@n?ﬁ 8??65?9 bf’ﬂﬁ %ﬁﬁﬁfl%)m?ﬁtogﬁg%%lgﬂf Stﬂg affinty resin was

sedimentdelaby s:teatmfdgahymca‘t 5000xgrfon&i i, it thelsupeahatantsrwgieaigeted in the
activator in CLP1 b and CLP2p For testing the

TCGl as$ay | uence of heat pretreatment to the pr of ound
stinmul ati on of macrophage- nedi ated anti.tunoral
activities by CLP1 b-and. CLP2p, 0.25'ng of
As showhyio big. |9, Petymypdre Bi (&xBreatmart! of (G LR 2esignificavtlyaedatedits bloactlwty

(TCGI) [Fgaﬂerm@a%ﬂf?g?ﬂv'éé%l% oW ¢ E&%@%ﬂ &'ﬁé&thwﬁw supports the
notion thANLPS YR biJachid birtipiglr L PPRCT ophages by .

3.3.1.3 Induction of nitric 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 (C57B1/10
~ ScCr) mice [Freudenberg, M.A., 1991]. 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 inductor of NO in CLP pools is LPS, but that (an) additional



heat-treated and control sanples was determ ned in the
tunor cell growth inhibition (TCE) assay (see

wax@nprp28. 1. 1. 3) according to [ Modolell, M, 11(99&112004/001553

usi ng cocyl tures, Abel sah 8- 1 tunor cells Wi t

fetal liveg icoppogen(@y @Hﬁ%la@eef RORDAGRPHD RABIR; %Hﬂb#ﬁecsmmﬂvﬂy of CLP

pools.

fromBALB/c m ce [Hoffmann, P., 1989]. Heating of CLPl
b and CLP2p at 100C for up to 1h at pH 5.8 and al so at
pH 4.7 - the latter condition is known to favour

sel ective cleavage of acid | abile oligosaccharide or
pol ysacchari de side chains from gl ycoconjugates - did
not lead to significant changes in antitunora
activation of macrophages by the CLP preparations as
conpared to the control sanples. The nacrophage
directed i nmunostinulatory activity in CLP1 b and
CLP2p proved to be heat stable (Fig. 6). 3.2.2

Prot ease resi stance of the principal antitunora

macr ophage activator in CLPIb and CLP2p WO

2004/ 073728 PCT/ EP2004/ 001553 44 For further

bi ochem cal characterization of the antitunoral

macr ophage activator, CLP1 b and CLP2p pools were
subjected to proteol ytic digestion. Pyrogen-free
preparations of proteinase K, pronase, papain,
subtilisin, trypsin and endoprotease du-C

(V8- protease) were purchased from Boehringer Mannhei m
(Germany). Then, 0.24 ng of CLP1 b and CLP2p were
treated wth each of the selected proteases at an
enzyme to total protein ratio of 1:10 (wWw) in 0.24 m
of pyrogen-free water at 37C for 21 h. After

wi t hdrawal of probes for analysis by SDS-PAGE on 15%
(wv) acrylam de gel s and subsequent silver staining
the renmi ni ng sanples were incubated at 100C for 30
mn to inactivate the individual proteases. The
protease treated sanples and nontreated controls of
CLP1b and CLP2p were finally tested for antitunora
macr ophage activation in the TCA assay (conpare
Exanple 3.1.1.3). The total or partial degradation of
the proteins in CLPI b and CLP2p and the subsequent
heat inactivation step did not result in significant
alterations in the macrophage nediated antiturnoral
activities. of either CLP preparation as deternmined in
the TCG assay (Fig. 7A and 7B). The antitunoral

macr ophage activator in CLP1 b and CLP2p turned out to
be strongly protease resistant.



3.2.3 Sensitivity of the antitunoral macrophage
activator in CLP2p to mld periodate treatnent
w@engerpresices of mld oxidation to the antitunPCHEP2004/001553
macr ophage activator in CLRZp were analyzed by sodi um
periodate (NalO4) treatnent at 4C. Briefly, 2.5 ng .
portions of |yophilized material were dissolved in
0.9 mM of 100 mM sodi um acetate buffer, pH 4.7 in
3.3.14 daenétimlgtiass ofi mas:ropbageslatwnthxuldlaSI&PZns and recombinant
per rred after addition of 0.1 m of 2.5 nmM sodi um
at 4C for 2 h under constant stirring. The.
reactl on was stopped by addition of 0.01 m ethylene
gl ycol . Sanples were dial ysed agai nst pyrogen-free
LPS, aswelleas martyp@itneaﬂ/ Qd@lslnyeSdnnalumegle 1 ubi-ogie-10,.18-1201L.9 3 and IFNy,
ut of f

stimulatg acToy s o pta5 i Slkinds o Y8 and nidun, 76 ofBEth compare

the mat@ﬁéleiri Hoole & iy %ﬁﬂ’?‘ihé&% SEAaRhy ddentd) tH 2ffdets of culturing
HCl / met hanol at 45C for 45 m n and peracetyl ation-i'n

macrophagesanhytandidic pslls avith (3R2p cBOragombinant aytekinesdalome, or with

micores Y RB8E SERLLAS FEEOSpbRRHS KR 4R, BSFS HBF% ittty oLp2p, o
with cytoKinds)th ERNPleteAbE of ARG GnfBogies o @ fokifie dytéléhé Yroduction
tested for antitunoral nacr ophage activation in

was meawd@@EylSWltmmsmmdMMrmmsSamelego USA). It is

meortant (SRR at Bop PRV B AL I APl

reductl on' of the sialic acid content. of t he
preparation (suggesting the presence
IL-12 is @) waanbpbm@bogsc@l £ mseéowt@@nwrgducw bydnacrphages during

infiarnm R VG ety asle e o ey eGTke e P EUBbYcottagta py inducing

IL-12 production. SiklamsIBYI3 friaythe 8) hyEM@glctd@@nﬁiﬁrbgUﬁ%rﬁéf stimulation by
macr o h e activator in CLP2p was found

IL-12 [I\émlna ,» 1998 dat nﬁlﬂr tdi td@rrmeuthqoeaffﬁe@teatoé GhB4b and CLP2p

stlmulatlpﬂ wf)(%@%'%é 'é%)g‘?m%%\%g % t he ar b@ﬁdgﬁteﬁ%wey@s cultured with
LPS (1 ;EQYhﬂbaUL‘Fezd Qﬁ%tH’ﬁU@ o‘?frlLLP(?aIRyne R Gh ‘éﬁhﬂﬁﬁétﬁﬁ?@pp?&' assay for

eeri described by Neter and Godin’[ Neter
Cytoklner[d]dulCtl@‘I Vin scmef:’@ultuﬂa@ ajanmmlenaioaeilmanto WLt1R twess included.
(Recom87iH, SR EReB yraibr g doA GG ip BV BRUGHA dBrissALn) Rata pooled

from 3 sliéh %@k@a@‘%&ﬁ?ﬁph@lea 1 Li popol ysaccharide (LPS,
endot 0xi n)



3.3.1.1 Linmulus Anpebocyte Lysate Assay, LAL Test For
anal ysis of potential presence of bacterial
wo eaprd7gsacchari des (LPS) in CLP1 b and CLP2pPCT/¥P2004/001553
commerci al ly avail abl e chrdfogeni ¢ Li nul us anmebocyte
| ysate (LAL) assays - the QCL-1000(r) test
TABFE %%%#@PWE%&%XI n Fggjteg(%ﬁ{gr%s a\r)grrg n olssliz?\l leJE Q?tokmes
TreatmerChar | est on, GyBlking levelsir enltigeshpeBiatets’y t he

| yophi li zed and
appropriately dil utl¥ein LAL reag8al water (< 01065
EUrm—obtarmed—rom Brovhtttaker—(VatkersvitHe;
Maryl and, U.S.A).% inactivation of potenti Q&M

interfering proteins the sanplres were prei ncubated at
75C for 5 mn foll owed by vigorous shaking and
None sonification for 3&lfiin at 37 C. 3ubsequently the4
sanples were applied to the LAL tests according to
the protocols of the manufacturers using LPS prepared
m E. coli 0111: as calibrati standard. |
LPS (lp%%giti on to a tot allggf 16 lots ofll%EPl b and CLP %23
CLP2p (W3fd/mi)ent | ots of fg& al sheep livegsextract ( wergy
anal yzed by the LAL test procedure described above.
tIL-12 (Oé}}gﬁ%lgns of both cHAB8nogenic LAL 38%ays [Levin, 339
_ | ow but .signiffcant amounts .of endotoxin e -
tL-13 (Oi]jlggé’](]:ll)ed in the CLPAE | 2p prepar ati1 ns. The appar]@ﬁp
LPS contents for the individual lots of CLP1 b and
CLP2p were found to vary with an average of 100 ng
CLP2ptfl+dd0 EU) per ng (900 gg/g) as déi@rmined in 1213bts
f .£LP preparation The LAL resu for 3 lots qf
CLP2pr ég‘_et al sheep Ii\SPeOr extract (Fskéi reveal ed aplgélpent
CLP2p LPS contents of appypximtely 10 ngy of LPS 0
~__equivalents per g of lyophilized material. Thus, the
+anti-IL-Bhd@uenldf apparent LPS in FSLE WD 2004/ 073728
PCT/ EP2004/ 001553 46 were found to be substantially
| ower "as conpared to CLP1lb and CLP2p indicating an
LPS+IL-ayerage enrichmenygef about. 10, 09gyfold of the
reactive material. Fromthese results and fromthe
LPS+IL-dhservati ons of hedl® and proteasell@®sistance it 1488
. uded that the Jgmcrophage actiyator as enriched in
LPS+ant1gEEII‘E b and CLP2p cot¥sists primaril of endogenoaé LPS
having interacted with fetal sheep |iver conponents,
(conpare Exanple 4). 3.3.1.2 Affi-Prep(r) Polynyxin

based adsorption of LPS In an attenpt to deplete LPS
? Fresh %%bgfqta@%p eebr}/ cél?sew%'l% oi)?asnzlesd ffr[)?nma%%%} kc))f %nt% éE\LNFéZeﬁ)( old DBA/2 mice.
500l cultures containing 0.5x10° cells/ml were incubated in triplicate under the conditions
shown for 18h, and supernatants pooled frorh equivalent groups for bytokine assays.
b Arithmetic mean (+SD) of 3 independent assays, each performed in triplicate.

LPS and CLP2p stimulation seems to mimick stimulation by rlL-12. There is some
synergistic interaction with rIL-12; stimulation of cytokine production by LPS is significantly
inhibited by anti-‘lL-12; and finally rIL;13 significantly antagonizes cytokine production by
LPS (with subsequent induction of increased levels of IL-6). Obviously, stimulation by
- CLPZp replicates many of the effects of LPS (and/or rlL-12) stimulation.



of sanples with Affi-Prep(r) Polynyxin - a LPS
selective affinity resin purchased from Bl O RAD
w@ bimaord7es, California, U S A) - was. perfor mepCT/ERm®04/001553
CLP-preparati ons were incubated at final
concentrations of 1 ng/m in 0.7 m pyrogen-free water
at 4C for 14 h under gentle shaking in the presence
3.3.1.5 or| - f
o bﬁgﬁﬁpﬁ?ﬁgﬂ?@fg%ﬁ&%@& r{hQélt I%%Lé’ﬁ%}/atlo% by anti-CD14-
ceantibodigst i on ' at 5000xg for 5 min, and the
supernatants were tested in the TCGI assay. As shown
in Fig. 9, Polynyxin B (PxB) treatment of CLP2p
Given thie' Siniif; V. ) :
e m a'rlgﬁlﬁ éﬁ’mﬁ%@iéﬁ%db&ﬁ@ ngetke é&ﬁ’qreﬁggﬂg by LPS 388 CLP2p it

. e neu rali z
was testegl VFiSk@hEhCé.PQ@smighteaa:ﬂlmﬂytsthhiate celts follogviray blhBﬁig @nd triggering)

to CD 140 iR/l fplE S EieBE SaSlerniptarkinnin bES BIateg sHiqwiation. Using a
commerﬁbpeantl'f@ml?ﬂommﬁbﬂ aptibyd @} (\L/R'fd—l ?ﬁ’o%’ﬂageg"%%%s of TNFa

deternm ned in bone nmarrowd
productipnrgy spigamadhereat edis mthqua$emwaH1§éhdeomf dlﬁsmm d:ehcentratlons of

7B1 Cr E denb
anti-CO4 e (olparR et neoip A & §ﬁ5€@§%ﬁ§@r incTable 2. The
data shavothss GLSDZWTskﬁgh"ﬁcéWFnﬁﬂmﬂeﬂ t?r\@gf %ose ies and that there was

non-responder animals as co rom
no discefniblgglitierense de inhibitien of LF’tSn@mde GLPZ;I adtlvity. | ow but
significant dose-dependent induction of NO rel ease
also in BVDM from LPS non-responder m ce, which, in
TABLE ZoontihhiitioRh@¥ @éll o r | | g sgpr €0 nti-
stinmulation with i solszta?‘élémtlgg %’Eﬁw SEI@m)ﬁgl ﬁ%o?é)z t‘mt' Cb14
eqU|ar6IbCEb§ﬁer| chi a coII " This result shows that the

Primeipte—tndge t hat
Stimulus’ a0y addi t i Bf BRI S, 073728 NBet) EPa0oHiogas 47

tetal Trver conponent(S), pPoS ﬂ M of —proergaceotus
nature, contribute(s), to bloaé§|V|ty of CL pool s.
WD 2004/ 073728 PCT/ EP2004/ 001553 48 3.3.1. 4
Costinul ati on of macrophages with LPS/ CLP2p and
- Nonme  (ecoppinant  cy®ienes LPS, as<A8l| as many defined

. cytokines, inc lL-1, IL-6,,1L-10, 1L-12, IL-13
None .and | FNy, stlhuﬁggg'nacrophagégoto produce other

cytokines in vitro and in vivo. In order to conpare

LPS (1 pg/ml) None 138+24 -
LPS (1 pg/ml) 10 pg/ml 2618 81
LPS (1 pg/mi) 2.5 pg/ml 58+10 58
CLP2p (0.3 pg/ml) None 98+21 -
CLP2p (0.3 pg/ml) 10 pg/ml 20+5 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.

500l cultures containing 0.5x10° cells/ml were incubated in triplicate under the conditions

shown for 18h, and supernatants pooled from equivalent groups for cytokine assays.



the material in pools of CLP with these stinulating
agents, the effects of culturing nacrophages or
waleovdn7ieg cells with CLP2p or reconbi nant cytP&KI/BRE04/001553
al one, or with mxtures ofSithese reagents were
conpared. In addition, cells were treated with CLP2p,
® Whefd anaD14 Yk boesd dmlnbhﬁlrﬁﬁl%%ﬁQﬁitWﬁ_P'S?GQPQQn@he concentrations
anti bodi es to cytokines”™ Cytokine production
used waenAs ahowi. EIN SANgral | testsagsings qou:ﬁamédqugntuty of rTNFa, these

concentﬁ@f\ éﬁ%@?g%g@?% Hsﬁ?er é;é(&%ﬁmq s}@% t%g}ns nSOtproduced no

change Iri-t"héftletécbte&iaev@ oA TINF-eary physi ol ogi cal stinulus for
oki ne froductl on by macr ophages during

° Arlthm%mraﬂm( ) pﬁ/@.ﬂgiepﬁndemggsqaymacmpsrfﬁayedmtrml@ata s
stinulatory effects by inducing ‘1L-12 production.
Simlarly, IL-13 may be a physiol ogic

3.3.1.6 COVBleRanteIdaERoN 85 CLP2P/5ahiNALBN by LPS2 [ Machado
F., 1998]. In order to conpare the effects of CLP1 b
and CLP2p stinulation with these reconbi nant

Recent {%éloeglﬂg\?%ﬁg etBan nt C Lr%‘n%c?ﬁprh%ggs IlquIlilgg %ﬁrbE‘é inhibited by |

premcubatlohrbeﬁé’@a@ﬁé cels mﬂh'@éub@ptﬁﬁé%’l/f@@ of He @bhﬁ‘\%lly actlvatlng dose)
production. In sonme cul tures a nonocl onal antibody t ‘

Concen’ﬂlamcmpf\w’ﬁ [Ziepletdteitbrgake tbrdi, n‘sﬁﬁZ]cm mdenksemmme pOSSIbIe Cross-

ctran R LBE EEES R LRI AR S & ST cole
prelncub%@&fr/ o 3%&{3%{1 Q0= O%é’_é'i}"éd ﬂﬁlrﬁiﬁ%ﬁlrﬂme ium, and recultured in

-StII'TU ation o macr op ages wth CLP2 an
optimal eennsmbiatians of gitbel KBS on@le%zp HENF e m;admllctmle wasvassayed 18 h later.

S rnatnsTNF IL-6 . ng/m pg/m

Data poqifi 51 5405 %4 thipd '?16&}#) 135 190 362 CLP2p
(0.3pghnl) 85 135 167 ril-12 (0.1 p. g/ i) 149 235 359
fIL-13 (0.1p.g/m) 40 15 1040 CLP2p+riL-12 92 370 152

CLP2p+riL-13 90 705 1140 CLP2p 20 180 1250



+anti-1L-12 (10pg/ M) LPS+rlL-12 166.. 340 790

LPS+rlL-13 69 110 1450 LPS+anti-I1L-12 68 80 75 a
woe@gh7zdher ent spl een cells were obtai ned fr OPCHEPZO4/001553

of 4 to 8-week old DBA/ 2 niSze. 500pl cultures

contai ning 0.5x106 cells/mM"' were incubated in

TABLE 3! | Profdhfclidhchidn « LIP3y f&gg?uel%f]&éiﬂo psl8h. and

Super nat ant’s "po Fom € ups f or

Pretreatnfif’0ki Ne asfavifatioR” Ar i t ey, fRAACISD) Of Inhibition
—_— I ndependent assays, each perforned in triplicate. LPS

and CLP2p stimul ati on seens tagfmlm ck stinul @i on' by
riL-12. There is some synergistic interaction with
riL-12; stinmulation of cytokine production by LPS is
Medium S1 9Ni fi c_anN!o%{e I nhi bi ted by _anif'(yl L-12; and finally
riL-13 significantly antagoni zes cytoki ne production
Medium by LPS (\/\/'Lpg(g;g;ﬁ@puent i ndustiom of increased |evels
of I'L-6). Cbviously, stimulation by CLP2p replicates
Medium pmany of t h€LB2p@Ag/ml) LPS (dadrbd riL-12) -
stimulation. WD 2004/ 073728 PCT/ EP2004/ 001553 50
3.3.1.5 Inhibition of LPS-or CLP2p-induced macrophage
vation anti-CD14- antibggdies G ven the_
LPS (lor%:ﬂr]nl)l ari ty~Nila%1iesti mul ation i nd%gégl i n spl een adherent
LPS (10ngahl)s by LEBSgne/alP2p it was0t&sted whet her81CLP2p
m ght actually stinulate cells follow ng binding (and
LPS (10ngfmyger i ng?LPt{D(QZBlgt'I,Dl)a macr ophia§e- sur f ace nof’ecul e
important in LPS-nmediated stinulation. Using a
commer ci al anti-CD14 nonocl onal anti body (UCHMW 1,
LPS (10ng/AN®) , stighéation of TNFa pauegluction by spleen
adhérent cells in the presence/absence of different
+Wort (Odemelént rati ons of anti-CD14 was conpared. Data pool ed

from3 suc tudi es are sho Ln.Jable 2. The, data
LPS (10ng/g}, ¢ ha gﬁé’ég‘lg/’é’f)si gnific\gﬂt“bi,’iz—’f nhibited by*anti
+ dGBﬂi?l anti bodi es and that .there was no discernible
Wort (0 [ gr ence in inhibition of LPS and CLP2p activity.
LPS (10nEABDE 2: | ahPbp (0.9mg/af) Cel | 3Jo7#2d ation with @PS or

CLP2p by-anti-CDl4 antibodies Stinulusa Anti-CD 14
+Wort (Ogded TNF-a Inhibition ng/m %

@ 6x10° fresh spleen adherent cells isolated from a pool of 4 8-week old DBA/2 mice were

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

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

and recultured as shbwn (second column). ‘

b 5x10° cells were incubated in triplicate for 18hrs in 500 pl medium, or in medium

containing LPS (1 ng/ml) or CLP2p (0.3 pug/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 (1ug/ml) LPS 24 h later. N;Stably, LPS

preincubation also abolished subsequent stimulation by CLP2p. As shown, this tolerance



None None <10 None 10 pg/m <10 LPS (1 g/m ) None
138+24 - LPS (1 g/m) 10 pg/m 26+8 81 LPS (1 g/m)
W(22(5)44o733'123r1 58+10 58 CLP2p (0.3 pg/ ) None 9BaREP2004/001553

CLP2p pg/ m 5205 80 CLP2p (0.3 pg/nl)
inductiorp. \@a@gtsmf 198%1@4'6 lacmb@m adiseperferngd e@riheen)ﬂe§eme¢ of 0.3 uM
wortmar@ﬁ%a' ned froma pool of 4 to 8-week old DBA/ 2 m ce.

pl cultures containing 0.5x106 cells/mM were
incubated in triplicate under the conditions shown

- for 18h, and supernatants pooled from e%ui valent
Taken tegaihes thedaieshrimReinababiss . 1-§wuggesy that e active principle in CLP2p

oreso5 200 o BiFoBhr RSSO, , scvet

macroph@@/dmdiﬂtlescéﬂsoim not reglabealsle bﬁ&hé ingividiad SitekIASs d described.
TNFa, these concentrations of anti-CD14

Furthem&hr&edwrleﬂe t %PaWQJkFPZfé sfigalation hismirhibised pby dente@DH4  monoclonal

s SSRRRGD b4 B0 LYl TS ol AR b sl

LPS itselft ilpl gersdrel, hcveliet, thefol feagigrificaatuphianelst wnﬁLLHis activity, among
ation LPS Recent studi es have shown th

them thesﬁif%@ﬁpﬂﬁl%lpnn%fcméiﬁ«?&@ésblgl@gmaga@ﬂwtsbémﬁh iapdt I&@ pipduction as
well as %ﬁ@%%@uﬁfbng atn'dhiﬁf:r%%gﬁd Co%té et IgPé @#ﬁ@ﬁ%'(ﬂﬁt assays) in CLP

Iy actlv

pools premaredrftoratfetanlivér HdPSogetiatg lader Hentrbllelthcubbhcw at 392] .
In order to exam ne possible cross- tolerance induced
by LPS for opti mal stl mul ati on by either LPS or CLP2p,
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PCT/ EP2004/ 001553 52 TABLE 3: Tol erance i nducti on to
CLP2p stinulation by LPS
3.3.2 Proteins

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

The total protein content of CLP1b and CLP2p was 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) acrylamide gels and silver
staining according to [Laemmli, U.K., 1970] and [Heukeshoven & Dernick (1988)]. Individual
proteins were isolated by preparative SDS-PAGE and subsequént electrobldtting onio
polyvinylidene difluoride (PVDF) Immobilon-P membrane obtained from Millipore (Bedford;
U.S.A)). After staining by Coomassie Blue R250 the bands of fhe proteins were excised and
subjected to N-terminal microsequencing employing an Applied Biosystems 473 A protein
sequencer [Hunkapiller et al. 1983].



Pretreatmenta Stinul ati on TNFz produced' |Inhibition

ng/ mM % Medi um None <10 - Medium LPS (1 g/m) 155+20 -
woraOm7e P2p( 0. 3gg/ M) 124+18 - LPS (10ng/ m ) PCIOER2004/001553

20+5 - LPS (10ng/m ) LPS (%¢/m ) 30+8 81 LPS -

(10ng/m) CLP2p (0.3g/m) 33+10 77 LPS (10ng/ m) None

14+4 - +Wort (0.3mM) LPS (10ng/m ) LPS (lg/hnl) 149+23

33212 TH E'né(r% éﬁ%elé&goé‘a&bq alg%ng%ﬁ FSLE LB add €920

|soI ated froma pool of 4 8-week old DBA/2 mce were
ated for 2

For detal S KRR Rt Ao PR RRGhSR & 1 ESLs i AP LLP b ang
CLP2p, @gﬁa@s@ﬁtmm@mﬁ@qgm)e|ee‘§%ﬁofé%ts} —IDEFWa%%é?ﬁJnWer[Jungblut P.,

were cultured with Wortmanni n

1992; Jypahlely R-out994: nPHoniA-h 1096ni ThiedassB. nﬁ@Q@nMUllﬁth C 1999] For
companér&‘fuﬂhktﬁr‘é |r§‘%8ﬁ{b%‘é‘[ﬁ gcﬁcé’ﬁlzpl%l W%Bn%%gg%@sadult ovine liver

at € icate
was alsorathialyzed doy the 2B tevhniopet &rieflngCLPS$b (dreparatibis avere solubilized in

comoe SRR 128 BT o P, T4 -0l By BE i EBDay 20 v DT 2

UM benZahidine} bear ur |@up§pt[nzta)c1<gwnp@pslstat§1 H mM%F aﬁhd 2 total of 4 % (wiw)
prei ncubatl dherent cells with

carrier amPBOIYEeé WéT/-AIM’raSn Bbl f i yV\&IEAsTeItﬁw deermagy) at pr@ﬂg@mtraiwn of 10 mg
CLP1b pfeggﬁi]2 élﬁo%%ggé‘gﬁﬂg lfbf?rilaI %@ble%‘@ﬂ&%ﬁt %@aﬁft& ¥ Bhdic side of

preil ncu ati
the lsoelamﬂ)phﬂn@m: foghssing eod get (ﬁnstl dimieasiohy 3@ 2 (w/vAacrylaovide, 0,3 % (w/v)

iveraar sl S B S RS PP RO et 870 . e
focussingethb QelederaegliforatezisRde rain. th BuffdY containing 125 mM Tris/phosphate,
pH 6.9, 40 % (w/v) glycerol, 70 mM DTT and 3 % (w/v) SDS and stored frozen at -70 °C.
Following thawing, the isoelectric focussing gels were immediately applied to SDS-PAGE gels
(23x30 cm; 15 % (wlv) acrylamide; 0,2 % (w/iv) N,N’-methylenebisacrylamide) and
~ electrophoresis in the second dimension was performed using a two-step increase of current
starting with 15 min at 120 mA, followedlby arun of 7 - 8 h at 150 mA. For analytical
‘investigations proteins in 0.75 mm gels were detected by éilver staining according to the
method déscribed by Heukeshoven [Heukeshoven, J., 1985], whereas for micropreparative
purpdses concerning mass spectrometry 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 time of flight (Q-Tof) mass
spectrometer (Micromass, Manchester, UK) equipped with an nanoflow Z-spray ion source in
the tandem mass spectrometry (MS/MS) mode [Mtiller, E.C., 1999]. In addition, corresponding
1.5 mm 2-DE gels were subjected to electrotransfer onto Immobilon PVDF membranes
(Millipore, Eschborn, 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
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Analysis by two-dimensional electrophoresis (2-DE) and silver staining proved to be a fast and
reproducible technique for the characterization of the overall protein compositions of the
original FSLE (Fig. 12) as well as of the extract-derived fractions CLP1b (Fig. 13) and CLP2p
(Fig. 14). In the two-dimensional electfophoretic analysis of FSLE an extended pattern of
about 2200 single protein spots in the 100 to 2 kDa molecular weight and the 4.0 to 9.0
isoelectic point (I.P.) range was detected (Fig. 12). The 2-DE analysis of CLP1b preparations
revealed a highly reproducible pattern of a total of 576 individual spots that were
systematically numbered according to decreasing molecular weight and I.P. assignments (Fig.
13). The vast majority of spots in the 2-DE separation pattern was detected in the apparent
molecular weight area between 40 and about 6 kDa, ranging in isoelectric point (I.P.) values
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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 bowel disease protein 1 (IBD1). According to genetic
linkage analysis the IBD1 locus has been -implicated in determining the susceptibility of
humans to inflammatory bowel diseases such as Crohn’s disease and ulcerative colitis (Mirza
et al., 1998; Forébosc_o et al, 2000). waever, according to novel genome sequencing data
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GmbH; Gp'ﬁ?l .conpositions of the original FSLE (Fig. 12)
as vveII as of the extract-derived fractions CLPlb
(Fig. 13) and CLP2p (Fig. 14). In the two-dinensional

| By addltl@‘ieémahalyﬂblof eaCaPybisangile bbtdnéh et aadeshddy hvar TFig. 15) and
subsequent administration of the Delta2D overlay software a group of spots could be identified
that were present in higher quantities in the fetal material as-compared to only minor amounts
or even the absence of the corresponding proteins in the adult CLP1b preparation (Fig. 16).
This particular group of predominant fetal proteins included the spots 6f the ovine fetal
hemoglobin gamma (Hby) chain- (spot 498 in fetal CLP1b) and also that of the ovine
hemoglobin alpha (Hboa) chain (spots 506 and 510 in fetal CLP1b) as well the spot of
macrophage migration inhibitory factor (MIF; spot 536 in fetal CLP1b). The significantly higher
overall hemoglobih content of the fetal CLP1b samples as compared to the adult preparation
is apparently correlated to the specific function of the fetal mammalian liver as a primary
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Table 4: adP‘POBf'WﬂBﬁ“ Afgnaiar speotsiie the 2aREseparationfpattensdotGLP1b by N-
t rtesminalEdwanaaquending ordvi8M8ianalysis afftigstis peptides

According to the published features of MF,



t hi oredoxi n and ubiquitin, these proteins are
considered in accordance with the present invention

wWo e0ogoni7es but e to the profound i munosti nmul at oPET/EP2004/001553
antitunoral etc. activitiesiof the CLP-pools in an
enhanci ng or synergistic manner [Bernier, |., 1986;
Lot an, R, 1996; Bertini, R, 1999; Nabika, T.,

WO 2004/ 0 28 PCT/ EP2004/ 001553 59 T b| 4.
13323 g %trbvt?eﬁﬁ {3 ConsHBIET ofk SUE etk I Palantil e nce

Identlty of Nr. AA; MAMalc. Human Protein to ...
| Pcal c./app. 16 Al dose 1-Epinerase 342 AA;, 37765 Da

An lmpcmamij protei@Opsaseht in cszbiae?rzdazAriGF%g%lgu%ginl\}ééé %n ggz@nemﬂh lﬁhlbltory
offects i 3 WPEENEBs el e loaiaisigERIV IRGFaREiNAA direct dose-
dependéﬁﬁeéfﬁac@%f Eyhé’% gﬁ 86 gﬁ}/\gﬁh&%@bélgg %3 1 E‘g@éé@/elgha%l& ée shown. To

Prost agl an ovi n ovi ne:
-analyse (Perat exteawt/mgmaéé @bumhb{e tresgunsisie R&FhE) TCGI sBeﬁ&d@ultures set up

80 74 /| Senescence 299 AA; 33253
with C'—'?/Uh d %lgg %aWﬂtb{éfvaw@iegﬂmegbmshpsg@oplspa@@rdmg to [Corraliza,

JM., 19%?91;%@5@ s%g)wéot\p%% LLBIB IO A GirE88 dibiy. whereas
pool 1 cﬂ@pla?ed e &@mb%é éarvggrbdmﬁ@ébré ?&Qhé{ ?omd% st%%éf'd FSLE. In
Rabbi t : % 126 | Pcalc. Mouse:

contr. asthp arggiage thB/'tS qouid @@iﬁﬁieﬁlnlﬂ @Lé’Zamsme thzsfazt [that this pool
was highitactifd itthe TEE Qé%?%%%ef grd_hAaoge t&S %lecexc?uaaed 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

‘Analaylzed Preparation Arginase Activity

‘ U/mg protein
CLP 1 | 19.6

CLP1b 0.8
CLP2p -
FSLE 22.0

*Arginase content below detection limit of 0.2 U/ml



158 Guani di noacetate- 236 AA;, 26318 Da Mouse: 87 %

N-Met hyltransferase GAMI |.P.calc.: 5.74 Rat: 86 %
wae®4Cz37oni ¢ Anhydrase 111 (CA-111) 259 AA; 2PdBEBPIDa4/001553

Horse: 87 % 172 IPcalc.: 6294 Muse: 90 % Rat: 91 %

180 Car boni c Anhydrase 11 (CA-11) Ovine [Human]:

OJI ne: % 259 AA; 29080 Da Bovine: 78 % [259 AA
4 3(% 4 P-calc.: 6.40 [6.86] 292
) I\/let hyItransferase 220 AA; 24318 Da Mouse:

80% Solublelsoform(S—C(]Vﬂ') |.P.app.: 5.15 Rat: 79

% 321 Phosphat i d¥l et hanol am ne- 186 AA;- 20925 Da
BolINTERAGTIONEF 4P ALYSAGCHARIDE WiTahFETAL HEMQGLOBIN
85 403 Peptidyl-Prolyl-cis-trans- 164 AA; 17881 Da

Bovi ne: 98 % 405 |Isonerase A (PPl ase A) |.P.app.

The sm@l riount 6f cMdufRin Prestint [ SEPERI did ndt (e%ﬂaly\)exﬁlaWthe degree of
04 WO 2004/ 073728 PCT/ EP2004/ 001553

bloactlwtvaxi iRese preppistions Jhwasaberafviea speedater rth&eameddsaonal component to

FSLE, dILﬁ’gBE%rFCY gﬂ%gpw&a%wgwbb"%gﬁﬁg@ﬁ% Picich Ylglcﬁgj egatoxin by interacting

with it. Forhemhbracitization 8216 cdrhforfuit tﬁéﬁﬁawlﬂ@ &@éhﬁ\%nts&@ef’é’ performed.
[ 153 AA; 15804 Da] Horse: 80 % |.P.calc.

[5.70] Mbuse: 83 % Rat: 83 % Rabbit: 81 % 454
cellular Retinol-Binding 134 AA; 15719 Da Mouse: 96
4.1 61Methods ein | (cRBP | I.P.app : 4.70 Rat: 98 %

In order to identify the LPS or Lipid A-interacting protein(s) in CLP1b a LPS/Lipid A-specific
adsorption assay was developed. In this screening system polyvinylchloride 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 friethylamine (TEA) salts in LAL reagent water
(BioWhittaker) at concentrations of 5 pg/ml 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 decanted 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 CLP1b solutions
of 1.0 and 0.1 mg/ml in D-PBS at 37°C for 1 h under constantr shéking. The supernatants of
the binding incubation were Iyophilized 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 femaining
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 i
SDS-Sample buffer and the compositions of the collected samples from the adsorption assay
were analyzed by SDS-PAGE in 15 % (w/v) polyacrylamide gels and silver staining according
to the method described by Heukeshoven [Heukeshdven, J., 1986].



457 dycine Ceavage SystemH 125 AA; 13813 Da Bovi ne:
96 % Protein (GCSH) |.P.app. : 4.36 458 Putative
W@ 2009/0B7B8 ot ei n 123 AA; 13941 Da Mouse: 79 % P@UEPZDD4/001553
5.40 498 Henogl obin Gamma @hai n Ovi ne [ Human]: Ovi ne:
72 % (Hb-gamm) 145 AA; 15931 Da Bovine: 72 % [ 146
AA; 16009 Da] Rabbit: 78 % I|.P.calc..: 6.59 [6.71]
42  50Repultagl obin al pha Chain Ovine [Human]: Ovine: 86 %
510 (Hb-al pha) 141 AA; 15033 Da Bow ne: 87 % [141 AA
15126 Da] Mouse: 85 % |.P.calc..: -8.73 [8.73] Rat: 78

The SD®%BRGEFantysiker dst&hingj aualzg@t@n@asté;ﬂ/ AAiealet? @k EE@S- ar Lipid A-
% Liver | Pcal ¢ 6. 60 Porci ne:

depend@?l?\éﬁg%%o” &4 a5Rde: Pr%?'f%baeé dronmiel-BHn slgs@law@r an |a@ﬁar_|_em molecular
weight of’épppréiﬁ%’a'iel%%t’*wgs} kD2 ip °tl3/é %l@b@%@é C%%m( MeB)rom Salmonelia
enterica pgw | MipsiesstandFigg ) otl%&z-hPSﬁ framy D8 EA1 ch(Flgl e18)93maro the Lipid A

preparatby diih Aot ¢ £ By Mralni P °5). 1BapesVBloBy Hifpaaive performance
of the adisDiptiorpassatyi Cdmaﬁagtmetemf REBPSD filovh . doff '8 15) folGBA by mass
guenc sis of tryptic peptidées WO
SPeCtrO”fS@ﬁ/a@?g’?%s OﬁﬁP@mﬂa%i%aﬂa@n componest Af fhisapeteinaband was
identifi e&é’é‘ﬁe‘t %ﬁi?é‘heﬁ?g!&?#ﬁe@;é %pglln;@gbt égélg%?p(‘gfigbfﬁor%ﬁher confirmation of
the Obseafegi gl Se&ﬂl\&h adaerpiibn lof fetali dirteohgmoglobin (HbF) or the corresponding
HbF subunits to the LPS- or Lipid A coated microtiter plates an initial hemoglobin-directed
depletion step was included in the test system using the acute phase reactant humah
haptoglobin (1-1) [h- Hp(1 1); Sigma-Aldrich] as a hemoglobin-specific reagent. Preincubation
of CLP1b with h- -Hp(1- 1) in the adsorption assay (coating material: Re-LPS from E. coli F515)
lead to a marked reduction in the intensity of the 12 kDa-band in the final SDS-PAGE analysis
as compared to the non-haptoglobin treated CLP1b sample (Fig. 21). In previous studies,
binding of human, bovine and porcine adult hemoglobin (HbA) to LPS or free L|p|d A as well
as a substantial enhancement of LPS bioactivities in vitro and in vivo by the presence of the
purified adult hemoglobin preparatlons have been described indicating a novel
immunomodulatory function of hemolytically released free mammalian hemoglobins in addition
to their primary oxygen transport function in intact red blood cells [Roth, R.J., 1994: Roth R.J.,

1999; Belanger, M. 1995].

Thus, ovine fetal hemoglobin [sheep HbF;l s-HbF] was here identified as the major LPS/Lipid
A-interacting component in the CLP1b preparations. Quantitative estimations using protein
' absorption fneasurements 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% (w/w) 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 exiract.

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

5. EXAMPLE 5
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enterica sv. Mnnesota 188233, Re-LPS fromE. coil

F515 or a Lipid A preparation derived fromthe E
wa@edod/03372@i N sol ubl i zed as triethyl am ne ( TEA) PEEHEPR04/001553

LAL reagent water (BioWhitfaker) at concentrations of

5 1lag/m or 2 pg/m, respectively. As a control a

series of wells was simlarly treated with LAL

reagent water wi thout the addition of LPS or Lipid A

Subsequently, the solutions were decanted and the

5.2 wel | sRemioval MMéh‘mmpum&dMétﬁl annd bdeficsifeep hemoglobin
phosphat e- buf f er ed saI i ne (D-PBS; Lifetechnol ogies)

wi t hddYinigrhakay and Grehps 19 salts. For reduction of
potential non-LPS- or Lipid A-dependent binding of
proteins in CLPlb the LPS- or Lipid A-coated wells
To 526)nd1g bfe lyuphrlmbpdnﬂ@i ¢etal opladif! Hlémwglbbmt dieBolvedahea ml of ice
H] gel ati ne rgAurIon in DPBS at 37C for
coolgd 29&@%&6 %@A@ éﬁtmlsﬂfawei@ e goniaining 6 mMiHEbaad maintained at —

20" 0 MEROHAPIfiod o2y R il e rom
precipitaioPpitains 31 iscatdéd. uﬁmbsrpre@pilbdnprwéiaklwge whshed 3 times
i ncu

with P55 BF PR Segtoneiatar2tir Sllet CSy0BigsioacH S50Rx c acetone was
remcﬁ@d &% fe pélidied Prst Bin@%n%ﬁﬁ\flaﬁj i 3 i g Rf%%c% g\%aﬁga{xﬁ fyophilyzed.

mn. under constant s g was per
The @@eﬁe@ﬁome merieeiyn sodubleiionsatesrat 41 & ahdeleerk ndr ynaxde red color.

ol SRR R ey B SR AeL B P35 S8 R2ePhro same

patter8 @ plrifbdoihtdd hentsmbBihngith éqﬁﬁ{ob%nﬁré%tﬁ Roa%d a minor band
coating materials. I'n addition he | yophilized

at 3455%%@‘9! NeRredusing conditignsrand & ﬁ.glbalanﬂwofah?i kDIaeunder reducing

cond RREDMERS B8RSR, B 754 "o bORISURLE A YRR neme oo

hemoglebirol | ect ed sanpl es fromthe adsorption assay wer e
anal yzed by SDS-PAGE in 15 % (w v) polyacryl am de gels
and silver staining according to the nmethod descri bed

53 ptr) SRR 0 pesbtaEeh Y ibputincatidhorspdhmiciom fpldr

si | Veﬁerﬁbgldblﬁg anal ysis consistently reveal ed the
LPS- or Lipid A dependent adsorption of a single

pr ot &kenyritionalonetirads di spl ayi ng an appar ent
nol ecul ar  wei ght of approximately 12.0 ( 1.0) kDa in

t he iBlLtsi ayobfetioeltini $63; oWmiedRalter and SJicanme), He71]
enterica sv. Mnnesota (Fl g. 17), Re-LPS fromE. coli

F515 (Fig. 18) and the Lipid A preparation derived
To 40 %td?q}/(%ihlg Ffl@ti”fefeﬁ 'éktynéﬁ?o létﬁﬁ&ﬁ%dl\)’@d Yn Bl of 0.1 M

pr epar at rmance sor on as
KHgR@oe&qlutg)nrmomalrang R2- MPSIdClowe ke adnlebl 851h9) of ofl -hydvestymercury
benzoate”?ﬁﬁ/IB) (Sigma ) dissolved first in 1 ml of 0.1M NaOH followed by the
addition of 2 ml of 0.1 M KH2PO, and by titration to pH 5.8 with about 75 ul of 1 M

acetic acid. The molar ratio between HMB and hemoglobin was 7.5 to 1. Following an

5.3.

sl

incubation at 4° C for 18 hours, the excess HMB was removed by filtration on a
Sephadex G25 column (Pharmacia) 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.



spectronetric analysis of tryptic peptides the mgjor

conponent of this protein band was identified as the
w@ine7itesrogl obi n al pha chain (Hb-al pha) (Fi g. PCDEP20p©001553

further confirmation of tlé observed highly selective

adsorption of fetal ovine henoglobin (HbF) or the

correspondi ng HbF subunits to the LPS- or Lipid A

coated mcrotiter plates an initial

henogl obi n-directed depletion step was included in

The figk neélist caiyiginee indrelg teremeris g{amo?@wim,ew@emﬁs Hgmeecond one
cont LRI eroobBpt ki g A AL OB of abou

17 kD, tds derphdirdipdiby itdheludios @i iSIJge?@@ﬁSS?SgPﬂb'rrﬁgcia) column (Fig.
material: Re-LPS fromE. coil F515) l|ead to a marked

27). reduction in the intensi ty of the 12 kDa-band in the,
final SDS-PAGE analysis as conpared to the
non- hapt ogl obin treated CLP1lb sanple (Fig. 21). In

The sp&cmndbpealsbﬂmeﬁuNOTS gdlunm gwiashwrmer élmbvz;wl emulihn U(Ij\lOA-Q (BIO-
Ci [ LPS i pi
RAD)ESHIRR §xcHaB08 CHBTanay L aishin ech@ Mo ig-pater pF 8.0, where it

was %?iq}%@céé Aisiridhs pbBk Pytﬁh@g@ 8Lq}aé1iie\’1? oPhchdusdf l@é@ﬂ&%lé’r&y up to 1

_ purified adu n preparations have bee
M (Figes28)i deuis, radi paotieiny wasnooklainedmuhicmghivieatiosigigle peak with an
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appals B SREEHRL WHER i 17 8RR s RavRCRr S Rolsi as well as an
homogeABsRe! sinflenpkbhRNelufioh Nhagém! 8 BbaPbatish! i
OB.J., 1994? Rgth R. \l]Jo E:)L999r;n Bel anger, IM ?8&9;%[6” exchange
chromaiggraphi ne fetal henogl obin [sheep HbF; s-HbF] was

here identified as the major LPS/Lipid A-interacting
conmponent in the CLP1 b preparations. Quantitative

Aminesddidedecurmcy samgysis adfethe figdISHEBErhpal RRRIVHENRIVealad that the
405 nmreveal ed an apparent HoF content of

proteiappas rimdwef eo- entvrhains b etalfsheppliersoglobinviFg. 22).
pct, B B BRRY st Pl ks SHEED ol win he same

resultd: 3. 2. 2. 2). Thus, HbF represents a nmajor protein

conmponent in'the fetal |iver-derived extract. The
primary structure of the ovine henogl obin al pha and
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C3 O0oLLO
A new and more efficient methodology for hemoglobin subunit (a, B 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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The new methodology includes: 1) the covalent linking of fetal sheep hemoglobin to

thiol activated cross-linked agarose (active group: 2-pyridyl disulfide); 2) the selective

elution of alfa-chains by 50% acetic acid and 3) the reduction of disulfide bridges with

20 mM dithiothreitol followed by the elution of gamma-chains from the solid-phase by

50% acetic acid. Details of these steps are as follows:

1.

The activated thiol agarose resin was prepared starting from Affigel 102
(Biorad) with a nominal free amine substitution of 10-12 micromole/ml of
drained gel. 5 g of the commercial resin were first repeatedly rinsed with
ammonium acetate buffer, pH 7.5, to eliminate additives and then reacted
overnight, at room temperature, with 10 equivalents (calculated over the amine
substitution)  of Pierce  Sulfo-LC-SPDP  (Sulfosuccinimidyl  6-[-3-(2-
pyridyldithio)propionamido]hexanoate). Excess reagent was eliminated by
washing with ammonium acetate buffer, pH 7.5. 1.5 ml of drained activated thiol
resin were then reacted with 25 mg of fetal sheep hemoglobin dissolved in 0.2
mi of PBS buffer, pH 7.5, for about 3 h. The total amdunt of hemoglobin bound
to the resin (ca.15 mg) was obtained by subtracting the amount of hemoglobin
eluting during resin loading and final washings.

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 Spectrometry)
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
to the expected mass of the o-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).

The resin was incubated with 20 mM dithiothreitol in ammonium acetate buffer,
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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wo eamiopares fi ed fetal and adult sheep henpgl obi PCT/EP2004/001553
[Wnterhalter and Huehns, 3864] To 50 ng of
| yophilyzed purified fetal or adult henogl obin
dissolved in 2 m of ice cooled H2O were added 45 m
of acetone containing 6 mM HCl and maintained at - 200

iRl Bl ATE-Tles MaRE phalsRistiotmeta e BafK a1 45.997:Da, which
agotralippnds dedhe Ehpeaeaqnagé efitHy @ﬁﬁ'é%egﬁjgn?ﬁ%féelrsgm%ham (data

times with 45 of pure acetone at C
crett $hqw@atThawala$omeoo spegirust atasnelosely simiapiedhaindf a-chains.

e PRI s @%@M Hea2aiie o e eh Ber 1 cct 1y

soI ubI e in water at C and had no nore red col or.
ysi s on SDS- PAGE 15% of the acetone-treated
ThUEbr’fB@ éﬁ‘@iboégl@@)’i@hﬁ\@t sapasatiemef hpaaneamd aengwman Bdmoglobin into
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charact@h,ﬁ_g(ﬂg *?ﬁé‘@ol@)ﬂm {g@, under reducing conditions
(Fig. Y Thus they can be considered as gl obin or

heme- free henogl obin. 5.3 Attenpt of dissociation and

1. BUEERGPR B SerlobBD LHRE! By BB A oB: dothated o
Vilgdresdaddigr and Col osi no, 1971]

2. selective elution of alfa globin/hemin with strong solvating agents;

3.  disulfide bonds reduction followed by elution of pure beta- or gamma globin
chains with strong solvating agents.

5.3.3 Cloning and expression of isolated sheep and human hemoglobin
chains

In addition the application of biochemical proeedures for isolation of hemoglobin

chains molecular cloning was employed. The procedures 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 Ig

k-chain leader sequence (atggagacagacacactcctgctatgggtactgetgetetgggticcaggticea

ctggtgac) 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, § and y-chains of hemoglobin were amplified by RTPCR from

mMRNA exiracts of commercially obtained human bone marrow and sheep fetal liver

respectively, using the following'primer pairs (the region underlined represents the

Age1 restriction site for cloning into the eukaryotic expression vector

Human c-chain:



To 50 ng of lyophilyzed purified fetal oxyhenogl obin
dissolved in 4 mM of 0.1 M KH2PO4 sol uti on contai ni ng
w@20407N2C1 were added 8 ng of 4- hydr oxynmer cur RCT/EP2004/001553
benzoate (HVB) (Sigma ) dis%olved first in 1 m of OA

M NaOH foll owed by the addition of 2 mM of 0.1 M
KH2PO4 and by titration to pH 5.8 with about 751 of 1
M acetic acid. The nolar ratio between HVB and

sengS Feffngg ThiTa _&é@&f&dﬁgﬁagiﬁ@b@é“bag &'adc A
Antisehse Hrifirn TR TASAPOREE TR B EPE gﬁ‘ig"i‘é\@ﬁﬁé TGG GCC A

equilibrated in 10 _
Humiep &mhatmen appl i ed to an UNO-S cation exchange col um

d h MES buffer and
Sends pHEPBIT A TAAGEE GF A T TetuARET GATE CTO ABa A

AntioflR BFmEE IR % ARl SIA B A 36l AT ES FaBcc A

Humfanrsthgigak contained intact tetrameric henogl obin,
wher eas the second one contained nononeric henoglobln
Sensg primer: iiAAMTANA 8GGIGHA TECCTCATREIGR CAG ABGAG 17

Anh%%%e ﬁg ﬂ%ﬁﬁsﬁ TM%_ ;fb%"l(hg&sé@éﬂ ZBa(Echﬁ( GS75

further analyzed on an UNG-Q (BI O
she D) %afﬁwon exéc[:}ﬁinge colum, equilibrated in a 10 n
Sensg primart TAA PA BOCG 'EAeTGC TGACEGIRE AGGASIANAI

Anti§gige Blingy i PAR S L G BEG FAGS oAGTHEAT A
Note\fﬁbg th ﬂf@’ §a§e %L §Hé§ mq%l&ﬁ &{élnsa%%ﬂhgﬂbe %ﬂlnnﬁ&’g&%etween the

ular-si’evi'ng c¢olu
chalneemecassreaied rodoming nlelcmﬂ;y qisimy) édereidal qirmmero paps! gthn siBsequent

RPLIEele s O ey rif HedSvaniOhAGenchnd, 1o Gently clones

uni fortindiigduaPNaAbgdbiMehaihde protein was a m xture of
CILIIB)e a- andy- chai gs of fetal sheep henogl obin (Fig.

The toflpwinghgigRs weee gommon tnea’rbglloomgwsmategmanelmhgesttc&sof PCR

proclif6 CartVeblef dfobiedt BY RTBatfE el didsteclipbi wroaucts with
phenef thiorafotm raﬁdf@tlbhgatmémf ofh\asBAeH, @RIngy & ehageh duick GBI Extraction

I
kit. ﬁ:eregﬁ \(/)veI performed ligation with T4 DNA ligase and transformation. A

number of independently transformed 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 a-, 8- and Y-chains) or BamHlI (for human o-,
B- and y-chains), followed by gel electrophoresis. This served to identify clones likely
to contain unique inserts for the respective hemoglobin chains. The latter was
confirmed by DNA sequencing.

Following construction of vectors including the hemoglobin chains linked to lg k-
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 Ig 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:



chai ns) separation by coval ent chronatography is here
descri bed. Human as well as non-human henogl obi ns are

wo 2oog7i7esobi | i zed on activated thiol resins par/apm4/001553
cl eavabl e di sul fi de bonds I7nki ng "exposed” -SH groups
of either Dbeta- or gamma-chains to the solid-phases.
Then, a-chain is selectively eluted with 50% acetic
acid or other strongly solvating agents. After

6"”'@”””’5"%?‘-‘. %,,g?p ,?gfé).n beta- as well as

ama- Cc ns- are recovered by elution with 50%
AG CA@&G GT@@JT@)A’HEAECMIC&T@AH@AT CTEVACOACGHdIGACCGRTAAGATG

GTG%?‘éQﬂ@%ﬁ%f@éﬁ%%v further modif1 cations derivi ng

6xHi§-rlﬁm1§ﬁ?1€?lgé/ R et he henogl obi n/activated thiol

resins, ut on prot ocols being within the scope
AGCACCGRTOATEHATCATCATICATCAVQAIWHETACGACGATGACGATAAGATG

TR TR AR o rory Tiocblomy il udes

6le%JHL%atZ$1|te'n¥dﬁé[%ﬁ,ggg%},§% nked agarose (active group:

the selective elution of

AGCACC&?(fémgmNgCAMMD@BAWZGCmAE@W%m%Gh@G/TE'ﬂfGQ\HG’ATg«fL\GATG
i de I dges wit ithiothreito ol | owe
GGTSQ%L{.H@A&@% - chal ns fromthe solid-phase by

se steps are as
6XH’$Q%F§&§Sé@O§%e act béf%%ﬁﬁf agar oge resin was
AGCACQ%EGAﬁKHXTG?AECﬂ\ﬂ'@A’FEATGﬂT@K@TAC@K@@NT GACGATAAGATG
mnal free an ne substitution of 10-12 m cronol e/ m

CTG'%?%TG&T@A@@@@A GEG@ of the comercial resin were

te buffer,
antBEhss dfSRAT g TReCaMA ORISR €
After w\genndlghstJoratTét tngntidreramelrMms‘fermmldm lﬂ@emmlcﬂmes containing
(cal Clél he am ne stitution) of Pie
6-Hisfagass L%e g%) NErRi H$Qf£|t06tr?n se¢tr CHO cells followed by
selechi¥f 'nﬁ’f;‘tﬂl'st @l@ﬁ@%%‘r@%@ﬂ@&%ﬁh@‘%@@@tﬁ}w ofﬁ%ﬁfe?%l Eé‘é’(ﬂﬁ@tm ELISA
was ellmnated by washing w th amoni um aceta
with mg fresteraiegouss antibsdiet désatrtmdn@élmt(seaﬁc&d 5. h) oHigh-producing

th 25 f fet ] \
condh b T B0, A S g B E58, o S
301 rﬁ@ﬂluﬂb%x-éoﬁbenm\?ed %h?brr?di@t%@tofolfhegé é%EWér@‘?HH%n Western
to the resin was obt aj he tracting
gels, tppforgrsunst aﬁer r@ﬁe@kmse digastiong vditir mn@vndelal nahemdnnthe gels

devel%Bgd fvht‘f'\aélth‘@?%tﬁ' aftRHis 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 to 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.



2. Selective alfa-chain elution was acconplished with

about 20 m of 50% acetic acid. The collected, hemn
waeomsaritesrg 1.0 m fractions were eval uat ed byPCT/EP2004/001553

MALDI / M5 (Matri x-assi sted Uaser Desorption/lonization

Mass Spectronmetry) using a Voyager-DE RP

time-of -flight instrunment (PerSeptive Bi osystens,

Fram ngham MA, USA). Two separate and i ndependent

MALDI neasurenments = were made for each fraction to

A sirgilay staledynuas disedai: Praduceyarti-sherp svtidliyersing theagwithesized
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peptldbaarﬁld inneemmgl &$ eabalel Cahfirhiatiohethan thehhemlolagous and. mAbs
i cal absorpti on spectrumw t h peaks at 556,

detth@d th%n,@em hernoglalin chaing,wag ebtainad by J¥esiess gsgs

freeze-drying. (Yield, 3.2 ng). 3. The resin was

i ncubated with 20 mM dithiothreitol in ammonium
Comaeetiat antbshéep and@rtishimanh benmyebing® werabbtained from Sigma.

tenperature, washed repeatedly with amoni um acetate

buffer, pH 7.5, to elinmnate the rel eased

2-thi | and excess thiol and then treated with
6. 50% ggg%&?@?g?d to elute y-chains still adsorbed on

the solid-phase. The collected fractions were
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anal yg (gﬂq?g@ 97 Da, which
correspon tlﬁ)eme(gg*e@t( %gislp}lﬁﬁghe fetal sheep

gama- gl obin chain (data not shown). The absorption
spectrumwas closely simlar to that of a-chains. The

6.1.1pr odfeKoWls iafol Racdeny, f S e- gxiraglonyi and  prepggation  of
Thus, mE’HSPﬁBEEﬂ?ﬁ{,Bﬁ* 4){)““3 separ ation of hunan anpl

non- human unlts (a, Rand y globin
chai ns), based on the use of solid phase substrates

Four FAtpGS B8 Borel Bk puda-SEaiors  LogamintiG. ahar, 1970] were
growgfc\kl'trY tﬂﬂLt@hﬂlfnte?QBTd%?ﬁer Sihna c§selﬁ§ Jﬁpﬁt}bﬂ@ rr?édﬂ&r‘n‘@chlecht S.

agom emn wth strong solv g agents
et al.dil 9ub¥ indeulatediwith X9a of o Hf clltuseed 3F§CepHtq.8riont 8 pubestationary

phasgg‘_ﬁarﬁcgena W ?2%99&’ wntlp] 15}hahgﬁolwar%c§] hsatr&é)sr’ggd %?/l Xgntnﬂ?gatlon (JLA-
8100, Beckman). The cells (wet weight 402 g) were washed with 2 L each distilled
water, ethanol, acetone (twice), and once with 1L 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 phenol, centrifuged (10,000 x g, JA-
10, Beckman) and the pellet 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 % w/w).

6.1.2 Isolation and purification of monophosphoryl Lipid A



5.3.3 Coning and expression of isolated sheep and

human henogl obin chains In addition the application
w@boobiozarkem cal procedures for isolation of hePOOERPI#001553

chai ns nol ecul ar cl oning wag enpl oyed. The procedures

used for the cloning and expression of sheep and

human Ho cahins are as follows. The eukaryotic

expression vector, PlIRESneo3, was redesigned to

Crudb”fﬁbHQSh@ébHdByl Kip A IMPEARPR/asSEStRREfrom 1.0 g Re-LPS of E. coli

at ggagaca acacactcctgct at gggt act gct gct ct gggttccaggttc
F515chy hyldg@jyglaar)\ 10psnk dwarashleriveagitl @il VidiG ot 106°GIf0030 min. The

nyer S EpSefn 4 o Be PR0B0 by L Bl sicn. motea
RP), 'tﬁ@b@ﬂmﬁ’eﬁtfr@% TR d IHE&HIor\bﬁlﬁw uﬁ@mahel sol 20 c}P" able)ga/nd dried to

Sense pr i mer:

give AFR1.8emg: Qfr icrde Mi?tAATN@cG!o GNGV)FQ'&L@o@fdr@ Gnat@@r showed

consfé%%&%rﬁ&&e@&@ﬁB@%&la@%% ﬁ&ﬁl&“@x&ra gB%ogé-%lgratmg with

hexacaoyireRe 07) ﬁn@h@@té@éyhﬂnﬂ@a ol eaPeAr Wm@heep
Y,

fetal liver respective usi ng the | ow ng primer
pairs (the region underlined represents the Agel

613,251 IR UhFy "Bt FLCT i SRSl 548k hromatography
PCT/ §PR@)4/ 001553 69 Sense prinmer: TAA TA A CCG GI A

TGG TGC. ACC TGA CTC CTG AGG A Antisense primer: ATT
TA A CCG GI' A GCT TAG TGA TAC TTG TGG GCC A Human

Anaiffi T (36 S8R5 Tine A Rnfnt Blfoehehhsil (B My feselgel

60 FeaTMBACK)TIGAWNTAE 30 Ggr 6Gee€iCsAm mme;apﬁhadrperﬂanseTLC sheets

werem«ﬁm'mph@ééormﬁeqﬂanﬂl gé@@% oA 08D N Rgrand stained
by %ﬁﬁ C&%&?@%n? GSUH%"AC aélﬁdlcf%ﬁ?'i‘é G@ﬁﬁ? %‘?\@lsﬁeﬁf|h§rEPreparatlve

purification of Lipid A fractions was done applying crude Llpld A (total 170 mg) on
preparative layer chromatography (PLC) plates loaded with silica gel using the same
solvent system as for analytical TLC. Preparative layer chromatography (PLC) was
done loading crude MPLA (160 mg) in eight aliquots of 20 mg per PLC plate (2 mm
thickness, 20 x 20 cm, Kieselgel 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
filtration and washed twice with 10 mL of the above solvent. Pure MPLA f{ractions
were concenirated on a rotary 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



Antisense primer: ATT TA A COG GT G GAA GG GAG CTT

AGT GAT A Note that in the case of sheep henogl obin
we@baunsi2gequence simlarity between the chai PGI/EP2004/001553

necessitated cloning blindl’§ using identical priner

pairs, with subsequent RFLP (later) analysis of

cl ones, and individual DNA sequencing, to identify

clones uni que for individual henogl obin chains. The
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deteé’t@ﬂ ratlre vpAd 290 RG. FRERIJHCIEE Bised a‘éQ%{rﬁéﬁgas at a flow rate of
' I ncl udi ng the henogl obi n chaéns | i nked

1 mlfrairo @ @caiumncw@saumteatkg G, crinst tﬁnee%pl&rﬁaiwwehd@nm external
stancieh%l eﬁ{ fF RER08 °ﬁ1 LQLSL Iq{vaé NGddifigop cﬁ.za{'ﬁmaéwteat%ﬁ\é" hgantltatlve

|nase C vage site i hserted en

determinbt@def thedipeeaied fatty abkde henogl obi n chai n codi ng
sequence, for ease of purification of the cloned
proteins. The following priners pairs were used at

6.1.5.N S nﬁ%ﬁ%%s{&&?Paﬁg‘?%l%é%ﬁ‘g?&ﬁiigﬁ?z%%noé%@&-ﬂ@mt (MALDI-

oxHi u

AGCA ﬁé§§/§ TEEBVCATGATCTGTACGACGATGACGATAAGATG
GAGGA 6xHi s- human henogl obi n , 6- sense:
AGCACCGGT OATOATOATOATOATC‘ATGATCT GTACGACGAT GACGATAAGATG

MAL ST PR ENICHETOT RO th S RdiRdt-BERBOh OB Di¥r-ERIRRN, Bremen,
Germany) in linear configuration at an acceleration voltage of 20 kV. Lipid A was
dissolved in agueous TEN (0.07 M) at a concentration of 2 ug/uL, treated with a small
amount of an Amberlite IR-120 (H") cation-exchange resin to remove excess of
sodium and potassium, and 1 ulL solution was mixed with 1 4L 05M 2,4,6-
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 spectra 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) spectroscopy

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



AGCACCGGTCATCATCATCATCATCATGATCTGTACGACGATGACGATAAGATG

GGTCATTTCACAGAGGAGGAC 6xHi s-sheep henogl obin a-, /3-
W@Re#0sEes e: PCT/EP2004/001553

AGCACCGGT CATCATCATCATCATCATEAT CTGTACGACGATGACGATAAGATG

CTGACTCCTGAGGAGAAGEC Anti -sense uni versal prinmer:

TCCGAATTCGAATCCGGAGAC After Agel digestion, T4
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PH 15718 DICPURBH J(EPavige QMG bR Reckal SHE GreRielRckh inid A was

isolalgRRS) bRA RO RS0, B, E f O T Rl et ik Sived in 3 mL

4:1 chiarefarmémettamioh(V/y) andptastiet dhigrecivhes iwiths® mindistibed water. After
copdj tions, ing Sigma 301 di 10x-concentira

remciahat hisisaiteire Perede vres: e e Hage Bha esfegrlpr NKAR spectra

of MrAal® wé?éfr@&&o%HQn?d.S%L%?ﬂc?rbﬂifgﬂéﬁﬁetﬁhﬁ@ﬁ& 2, (W) iR 5 mm high
I ndi vidual [anes in the gels evel oped wth either an

precigioni NMRssamplertuber dRogrho®iempnt i body. 5.4 Anti bodi es

protd P B 8 oL P S5k R P RBH A58 o Bruker
DRXFI0 AVANCE 'shesPemeteltatt SOPRIHA iISyretrd8n £21 @hldrbRrm-d/methanol-
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ds (véyrhavesbeen recorded @irR9%e Kt antd referenagd) to iaternabopsteanaelody 3.35
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y-chgin. WO 2004/ 073728 PCT/ EP2004/ 001553 71 A
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| | .

fractions were obtained bg preparative layer chromatography (PLC) and tentatively
assigned based on their known Rg values [Zahringer U., et al., 2001] and MALDI-
TOF mass spectrometry: MPLAnexa (RF 0.77, 13.1 mg,), (vield 8 % w/w). The

MPLApenta 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
GlcN) and 14:0 (0.8 mol/2 mol GlcN) were found io be in the expected range.
Phosphate was estimated as 0.9 mol/2 mol GicN, compatible with the structure for
the MPLA Lipid A backbone [(4’-P-B-D-GlcpN-(1'—6)-D-GlcpN]. Further analysis was
necessary in order to assign the positions of the various fatty acids in the purified



6. EXAMPLE 6 PREPARATI ON AND CHARACTERI ZATI ON OF LPS,

LIPID A AND MONOPHOSPHORYL HEXAACYL LIPID A6.1.1
waeemnis7e§ bacteria, LPS extraction and preparBtT/@P2004/001553

nonophosphate Lipid A (MPLA} Four batches of the E

coli Re mutant strain F515 [Schmdt G et al., 1970]

were grown with a 10-L fernenter (Biostate E) in a

casei ne peptone nedium|[Schlecht S. et al., 1975]

LGS o O EPOR s b SIS Bikofi o o

comgletepsteucilirad adalysisvefshe targgt awidaulé.ugati on (JLA- 8100,
Becknman). The. cells (wet weight 402 g) were washed
wth 2 L each distilled water, ethanol, acetone

(tw Dﬁlwpb ' her then dried
6.2. 3(y| elq\g%u' Ol.gﬂg%%é’%t\t%@egtfégmtpl% tPom freeze-dri ed
ceI I s by the phenol -chl or of orm petrol eum et her (PCP
tractl Gal anos , 1969] The
The nkgitis 46 JALDE TR roasheascrucel WiBhAzmss FoYRaId Go prominent
r e[ i, du p 1215 e 1
molegiby) '@”  BERITA AL PRE M. 17 2015 (87 a0 G i excollent
agreernent I\I\!IﬂEIdaVMPé.Ahe(xZ@Onnghmg .oftthe d&-ﬂvﬂmsphdj LipiceA backbone and

carryfi il G oRERRn"8ha e of Baet 0 Y40 fdid monoisotopic
mole@iag roasd M, etz o2t Hsy 034%3©¥OI\QP? Yo/ tr@mla%o showed minor

I'sol atjon and purification of nonhophosphoryl Lipid
peakpunosioliely sepwsporinglociagoesetion 7 th0dend [14:0(3- OH) + 14:0],

osphoryl Lipid A (MPLA) was obtained from1.0 g
resp%ﬂ_@%% of E. coli F515 by hydrolysis in 100 nL

hydrochl oric acid (0.1 MHC) at 100C for 30 min. The

hydr sate was cool ed on ice, centrifuged (4.000 rpm
6.2.44C, N%ﬁspemseqqpvohw%@wxap) t he sedi nent
resuspended in chloroform nethanol 80 :20 (by vol.)
and dried to give 731.8 ng of crude MPLA (- 73 %

The primjary Elt:ﬁct!fretctfl BIPIoA, &5 iveds devéﬂ@té’@@bb@ton ('H), carbon
('8 honogenei atural MPLA with two

(9C) o G GHASPHGTS () HOME SB@PTTpRGORY 17 2-hrGhipisiotn-sbmethanci-c,
(VIV). (ﬂ'fe 3 [Q_FE@ZWFTSIQR (SE X ige) %n%g ed Gn ]ur% Péfué ‘H%kermhgtlon of the

arative a er ogr ap
pnmary Llpld A structure mcludlng the phosphate and fatty acid substitution pattern

(Fig. 31).

The reducing end of GIcN I showed two anomeric protons (H-1c. 4.68 ppm and H-1p
4.03 ppm) with Ji2-coupling constants of 3.5 Hz and 8.4 Hz, respectively indicating
a- and B-configuration in the proportion of 5:1 for the reducing MPLA. The H-1’ signal
(4.26 ppm) of GlcN II (J12 8.1 Hz) indicated a B(1'—6) interglycosidic linkage in the
Lipid A backbone. All other protons in GicN | and GlcN Il were assigned by 'H/'H-
COSY (Fig. 24c) and 'H/'H-TOCSY (not shown) by consequent U1 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(3-OH)] and two secondary fatty acids
(14:0 and 12:0) was concluded from a comparison with NMR spectra of Lipid Anexa



(PLC) Analytical TLC (Fig. 29) was done on al um num
silica gel sheets (0.2 mm Kieselgel 60 F254, Merck)
wo eomiorzzks 30 pg of each sanple were applied pepCt/aP®04/001553
TLC sheets were devel oped7vn chl or of or m net hanol : 1%
acetic acid 100:50:3 (vlv/v) and stained by dipping
in ethanol: conc. sulfuric acid 85:15 (v/v) and
heati ng. Preparative purification of Lipid A
Lipitiradis wate) RrissiRPAI A r L -
( P QSL pm%?e ar)gt ive | ayeragﬁfoﬂrjrg%gp-ggﬂ?}, l?%%f&aéro%g?)eaks of H
°, aghhia’ \mltthesnrlm@w gty @rsdmgaosaesmme samsenhem}csai ahift as the

Pre t i.ve
a“a'eﬁué AeRI bl Ry iSRG B B0l G Sovlationimatiam (o 2)
ng) in eight allquots of 20 ng per PLC plate (2 mm
t hi ckn 20 X cm Kiesel gel 60, I\/brck_f_ After
Takipg ¢og Ewhﬁ?amglt%@éﬁ‘rﬁecwgncal analypisnMALDIy T QF maes spectrometry,

e 32408 8 - g G BP0 SRR DARA
of naitetaimmda myl Zﬁor(mmﬁho)ryrf Lipid Ai (MRI2AQE) fldm F.i édlfmhtém strain F515

sheﬁ wce wth 10 mL of the above sol vent. Pure
was I\%B@ﬁlufvro&@ Y SAeWNiar is sticknits askbone avas dgtgrmined as [4’ P-p-D-

AR LR B AT Pl A o s
hydrmxy.‘l groops in pblsmoﬁ PHan®s’ werRAsHAdted]l Wsmﬁégxi]}ﬁre-fgﬁeﬁéh&c acids.

susr@ensn on was di al yzed agai nst wat er
The {14 §)Oﬁhdnfn®§mw i aad 3 (GlaN di)r@f@simmnaacyiﬂnadwmtrmzo and

14.0%9&?&:’(“@ ﬁé‘th&d%?&l éﬁ%fé)é aqg#o%ifoﬁsfg(m ﬂgaté*fc{ g’ @ﬁcN 1) of the

LipideA backboném] unddisstititgdr Thy domplotd MPIMEC! std@BreS
16,h), and phosphate by the met Tt M Bt deirdis shown in

Figuise/ EP2004/ 001553 73 . Lowry et al. 1954. For the
fatty acid anal ysis freeze-dri ed Li pid A sanpl es
(200,ug) were mxed with 50 pg of internal standard
(hept adecanoic acid, 17:0). Total fatty acid analysis
was performed after nethanolysis with 1.5 nL 2 M
HCl / MeOH at 120 C for 16 h in seal ed anpoul es. The
met hanol ysed sanpl es were di ssolved in water and the
resulting fatty acid nethyl esters were extracted
three times with 3 nL chloroform concentrated, and
anal yzed by G.C. G.C anal ysis was perforned with a
Vari an nodel 3700 chromat ograph equi pped



with a capillary colum of SPB-5(r) (Supelco Inc.,
Bel |l efonte, USA) using a tenperature gradi ent
wat@rn7itgs from 120 C to 260 C at 5 T mn. |nj et DEPENG001553

detector tenperature was 290 C. Hydrogen was used as
carrier gas at a flowrate of 1 nmUmn, a colum
pressure of 2 kg - cn2, and the split ratio was 1:10.
An external standard of fatty acid nmethyl esters was
used for qualitative and quantitative determ nation
of the liberated fatty acids. 6.1.5 Matri x-assi sted

7. | aseEX&MBLE7 on/ioni zation tine-of-flight (MALDI -
TOF) mass spectronetry MALDI - TOF M5 was performed with
a Bruker-Reflex Il (Broker-Franzen, Brenen, GCernmany)

l 8 L\B/I@GHMAIQMRRGTERISATFGN@FLPG DTSNGGFMA‘PTNG

i n agueous TEH&(‘\g l\g
2t aheIvBIEs OF BRTAL SVRNF HEMOGLDBIN NG HENRREE Hor
amount of an Anmberlite IR-120 (H+) cation-exchange
resin to renove excess of sodium and potassium and 1
7.1 ; uL Betbodsn was nixed with 1 pL 0.5 M 2, 4, 6-
tri hydroxyacet ophenone (Al drich, Dei senhofen, Gernany)
in methanol as matrix solution. Aliquots of 0.5 NL

Concmﬂmg theposlacakir mmechalmwhabf the ém’fmioerﬂ"eﬂt@éLP&bioacnvmes by adult

mam%@g% éed logmq,\@-,ltgl{) B@r grﬁsr d@r rﬁg)%r}qg(ajgwsr%@%é}r{]@e physnologlcally

predd@ﬁiﬁaﬁhg\/ mrg@ P %gr@?ﬁeé &MWJ"FWOESV\B&) B?Sﬁbﬁ eﬂdsbbéér? Yescribed
ext er na Sim|ar conpounds of khown

[RothsBriciQﬁde)i(a@aavw MOR4: 3ath Mg dPPY. Fes enalysie qumyntlal analogous
: (S 1 | .

oSS APAERIdRAS SN RO 545 o Pigh Rl thane pace

assasswap estiblighaBempiqying ﬂwieel?ha*eﬁ!ﬁﬁtdanm“?amarauﬂ (wlm@rdhamt Rivarmacia

o). iy, PR AR UR OSSL O3 o £ STRAO YIRS oo

em‘emerss‘vewmésdﬂ@q B8233 af adinal béncamittation of 0R271®/ i wag incubated in
in the cold. The precipi

the D@S&F'Se Rr\%@enﬁ’% ef'geean@yz%h?mps@@ai PERparations (@ 3755 pg/u) at 37
N0, SRy By Bl 8s i B i dflved e PaCE
condlsom hyi el aﬂdmommfefourmld egoncepiraieg nafiva Isample \eiffer (200 mM
Trie OIS oS 98 AR R RIIEREARE0 478 IF a5aLRE 0 BB
bromplhérmlhﬂﬁe) andisampleavailimed oft 1 lul (et putométioalty Bbgled to the stacking
gel zone of a PhastGel™ Homogeneous-20 gel equipped with native PhastGel™ Native
buffer strips (Amersham Pharmacia Biotech) in the PhastSystem™ electrophoresis unit.
Non-denaturing electrophoresis was performed at 4 °C and a constant voltage of 400 V
in a programmed mode. Following native PAGE the gels 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 protein
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 staining.

In comparison to ovine HbF preparations of human HbA (SIGMA-Aldrich), adult ovine



preci sion NVR sanpl e tubes (Pronmochem. Proton (1H)
and all proton detected 2D NVR spectra have been
W0 e@andEas on a Bruker DRX-600 AVANCE spect r oneCEEPEND4/001553

600 MHz. Spectra in 2:1 chl7®rof orm d/ net hanol - d4
(v/v) have been recorded at 295 K and referenced to
internal nmethanol (8H 3.35 ppm 8c 49.0 ppm
1H 1H COSY experinments were performed using standard
Bruker software (XWNNWR 2.6). 6.2 Results 6.2.1

hempglobini (setbAraret h@np#téeﬂfemh @vﬁb&@n@l@tﬂn%sbﬂbﬁhﬂ were analysed for

i.ng .TLC naI ude Lipid A
LPS WF@?@P E acﬂ\gtl n\,{ﬁ FH@@T%E’%%??%&Wydr olysis
of LPS, reveal ed surpri SI ngI y only two fractions (Fig.
29) he foI lowi ng two MPLA fractions were obtained

by pr §ive | ayer chromatography (PLC) and
t ent atlvel y assigned based on their known RF val ues

[ Zahri nger et al., 2001] and MALDI - TOF nass
Natn@pgbaqsta‘ﬁﬁ%@E analyAIselsedealeH ihat i) tHes plesence ,of (quiree @d8lt%nd fetal

e BB AL UG R S0 o
LPS, aeéitad:tyqomretfcaw&lgmwﬂbﬂer @bﬂﬁ?ﬁ@?ﬁg@d& gfsﬁnfcés #%bdfie separating

el 2R 51 P8 e RalVaruREIdsm GelS] Yibersas e on-hampgiobin treated LPS
prepavaiibnsUerd lbeihd“iB' 5 rétér*de@ lf?fthe°’ s%\lg{fﬁg r%l %ﬁh%ﬁ %Héordap% with the

whereas 12:0 (1
predeppinang m;nax@ﬂ@fflamedaggfegetesd MMé 298 daydumderghe chosen native

cond RS8P, B2t e bl PR Bl B ek e anaiogous o
reSUlEaiEQ@oﬁn @r@(cﬁjs mpBrtDarGprNg(d Iaégér) sé2léversidn of HatePAGE [Kaca,
in order, to as
pos h y(?g's g&%f St[ %dagt(fas 8 ’%{P{%V”Qc‘ﬁ'ﬁ%erﬁﬁ”tg Cﬁe’—%ﬁ [ogregates by the
h:ghlmﬂm@ﬂbmﬁém MHEP%&@&@%@@ﬁaotﬁ5RWL1‘§w«a€& ¥v 1994; Roth
a Es %pect rometry NVR spectr osco(dy
R.J. ,{Yﬁé &%Rﬁl’t@y rsthe ative @Ieoy@ghg,@% @aptatm@wdgel@g ence for stronger
LPS ﬂ@bgﬁ#égﬁtloﬁ adtivtiddbDletdl %"ﬁ&ﬁ%ﬁ‘o?% 58 %H@ér?@ to the ovine HbA

exa The negative 1on Mass 'S
prepaypliahe BHIRMSINGY, i anpadditioralt nativel dhalsHY IPAGEomthSIS the LPS

dlsadg%’@iéheﬁwﬂles Rbrd"Showh 18- 48 éreéeclrveg’ Uiso B¢ Aehtt-iron depleted

preparation of fetal ovine hemoglobin (Fig. 33).

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.



agreement wth a MPLAhexa consisting of the
de- 1- phospho Lipid A backbone and carrying four
wa20000337¢3) and one of each 12:0 and 14: 0 (cal eoil/armd4/001553

nonoi sotopi ¢ nol ecul ar nag® M 1717.21 for
C94H193030N2P) . The spectrum al so showed m nor peaks
nost |likely corresponding to fragnentation of 14:0 and
[14:0(3-OCH) + 14:0], respectively. 6.2.4 NWR
spectroscopy of MPLAhexa The primary structure of
MPLAhexa was further investigated by proton (H),
car bo and, phosphorus (31P) NWR spectroscopy

8. in 2:%XéM%'f%Pormd/ nmet hanol -d4 (v/v). The 1D and 2D
NMR spectra enabl ed an unanbi guous determ nati on of
t he rimary Lipid A structure, including the
phos pg)ﬂNEPé%lﬁTf tBIQAGTINIEESs OFt LPSoDRp MPEANANDFFETAL OVINE

31). j G cN |l showed two anoneric

pr ot oﬂgwgﬁglﬂq@gﬁﬁ and H1 R 4.03 ppnm) with

J1, 2-coupling constants of 3.5 Hz and 8.4 Hz,

respectively indicating a- and f3-configuration in
8.1. t he Nilde oxisie industiontly LP8erldpicArandVRemogidleinH 1'
8.1 1si gna].{net 4526 ppm of GcN Il (J1,2 8.1 Hz) indicated
ta 0(17F¢ interglycosidic linkage in the Lipid A
8.1.1bRck emds! other protons in AcN I and GcN Il were

assigned by 1H 1H COSY (Fig. 24c) and 1 H1 H TOCSY

(not shown) by consequent 3JH.H connectivities,

ing : he 1 gr .H1' signals, respectively.
LPS 2 BRI AR, & b §io Mifgica farmiith RGOS as wel as
MPLAnestecaraployeli shed NMR data of non-derivatized Lipid A
hexa- acyF nol ecul es [Zahringer U., et al., 2001,
Ribeiro AAA, et al., 1999]. The acylation pattern of

the f primary [14:0(3-0OH)] and two secondary
8'1'1fé]attymfg%i ds (14:0 and 12:0) was concluded from a

conparison with NVMR spectra of Lipid Ahexa WO
2004/ 073728 PCT/ EP2004/ 001553 76 (Lipid A
6- top] Arpieekppld: leinaleiane meleaBALB/etmigk. wereoeblainethérom the breeding

fac”“gé}fgngﬁét'\i(@t‘ﬂ%"Qgﬁ‘@g@ggﬁl@ﬂ%iﬂg’y&:%g@’HiéGr;i cal shif

as the anal ogue nuclei in Lipid Ahexa, representing
tiraidentical acyl ation pattern (4 + 2). Taking

8.1.1:3 ge flEPaLAION BE Murine bonganariew-slerivedangsiaphages (BMDM)
MALDI - TOF mass spectronmetry, and 1D and 2D hono- and
het er onucl ear NMR spectroscopy, the structura

see Exdempletdy1.1.1
8.114 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 adult healthy donors were isolated on a ficoll-
density gradient [Béyum, 1968]. MNC were washed four times in HBSS and



of natural hexa-acyl nonophoryl Lipid A (MPLAhexa)

fromE «coli nmutant strain F515 was unequivocally
wa@bamn7i7es t hi s study. Its backbone was det er ni PETYER®04/001553

[4'-P-0-D- JcpN'-(1'-46)-Bed 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(3-0OH) in

i b1 OF : ' N LI) are further l afed . :
rosuGBehdsE Ry PN toaomeEheR. shboBpriad ol a% fy B rmimgs and 1%
penieitlinpstsaitomysing td &Hjesst tHe cotbchirafich ¢4l 1006ellhfl. Li pi d

A backbone are unsubstituted. The conpl ete MPLAhexa
structure is shown in Figure 2. WD 2004/ 073728

o1 PRl ey ShodeseBiel et acti vi T Es oF

FETAL OVI NE HEMOGLOBI N AND HEME- FREE HbF 7.1 Met hods
Concerni ng the nol ecul ar mechani sm of the enhancenent :
The Beshipssalatasdhurnan MNChyeradiated aterdensignofieengl 6feils/400 pl per

Hb pr epar,ati of ound di spersion of the
well 9286\"’8& ﬁ}—?@%@ éﬁ%ﬂ/m ieyﬁg/cpra@glazmb@Mgpl)gg/@feg@rqincubated
i ; e CLi Rot h L J.
i WgundB0LP) (1 e R SEECEL 500 it v i
Followfingy oinenbaiidn onl 22304s hrsef Eibtree obupédatant® Wbfd dfhrvested and
f et g_we henogl obi n_(s-HbF) an aut onated native .
aﬂﬁ'){ﬁﬁéor 2y releasely Eb$Ahed enpl oyi ng t he
Phast Syst eniTM appar at us ( Aner sham Phar maci a Bi ot ech).

Briefly, Re-LPS purified fromE <coli F515 or S-form

8.1.2LPS fRewultss(Miesg! | a enterica sv. Mnnesota 188233 at
inal cancentration of 0.275 ,ug/,ul was incubated

f
8-1-2$1n dpduptien @f NOqrosiuctioncby BMB b sastimpdaie dhwithd RS ior mono-

Subs eyl BBr b8 wfln BfgaiishBi Regte ag; ust e
to native PAGE conditions by the addition of

four-fold concentrated native sanpl e buffer (200 nM
In orggr o investigate the dependenaa of aynargistioefleatsbetwt@mhPS and fetal

) X Q8. %% \,). ..br.onpheno). bl d L.
nemddioith & 46426 b ke S b¥% el Y Rymult 8 rgciucton in
BMDMheastimastiggtedyel zone of a Phast Gel TM Honpgeneous- 20

gel equi pped with native Phast Gl TM Native buffer

strips (Amersham Pharnacia Biotech) in the

In theSPekSyAhBREM MY &S PN, 858 3 b'8hl 36 a,b) a clear synergistic effect

was visible, independent of the presence of the heme group and with both Re-LPS

and monophosphorylLipid A. A synergistic effect was clearly visible demonstrating
that the heme group is not necessary for the effect shown in these experiments.

8.2 Cytokine (TNFo. and Interleukin 6) induction in vitro by LPS, Lipid A
or parlial 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



Non- denat uri ng el ectrophoresis was perfornmed at 4 C

and a constant voltage of 400 V in a programred node.
wo-elokond7egy nati ve PAGE the gels were silver stBCTIER20041001553

the Phast SysteniTM devel opsént unit according to the

prot ocol of Heukeshoven and Dernick [Heukeshoven, J.,

and Dernick, R, 1988]. For control of the integrity

of the protein conponents throughout the prior native

addéd oS ifex [RACS Rddagp FOEE\EP Aff1ednd" winblif Ay or _subfractions.

concentration of 2 and the sa es were

Supetnagmis were assayad ffﬁhé’NF@eBm BLESA aama@sawrnﬁuﬁnmbk Yrowth of
PAGE i n Phast Gel TM Honpbgeneous-

ed b
Werf dBed §iipp felF e RO PRGN BIBRT SUSSBUNF @ Ao Stan g,
(Amer sham Phar maci a Bi otech) according to the
standard protocol of the manufacturer and subsequent

8.2.3i | vdResulis ni ng. I n conparison to ovine HbF
preparations of human HbA (SI GVA- Al drich), adult ovine

WD 2004/ 073728 PCT/ EP2004/ 001553 78 heanIobin
( f | gbi
Two (tZ;:_)é’@é? s \Aﬂ%g@% r%‘ae@sé%?@lme%v tog%%? g%b%msgﬁ action between
LPS md. hib o esbiractidre. hathe frsPered b BASEriIAEARY(Fi 5. %7 and 38) using
muri |ﬁe é\rﬁ%l ve Phast TM PAGE anal ysis reveal e In
E‘%ép DCRISCIBRr BVilRBCRIERN @ Smergl d dhe plﬁ@qujloobmfnTNFoc (Fig. 37)
r ence of .human
or ILEe S8 6) s ol itier? Bund ol 5 TRCRETraL 9 Ve, Al ) was
usedoWrerth@secmmu seriem0fexpéritieatsaingaani FI’BLUst\héreSﬁBé‘lre@t\}vi‘ﬂg LPS and
., Z of the 20 % pol ya | am de gel s, whereas
Hb. AGain B RinGisyh TV e Sept oo B Arachtionef an\maagx 89) when
zane in ac
HbF ed BbR0 R0 coMukred b AT i, 58T b TGP dyman PBL.
donoks\(pandl§6A tm)d B¢ rFighelof higerend dlubsRuctepeslids i 19h& cor HBF were
l\%% " é\) Et r}8t|ve PAGE data obtai ned for huma
emp %rn eHg%tU Yt pr,oggg@ttgls]csry@@fw dTr @/Ob‘ﬂ@% élpﬁirmptlmal synergy
I t| ve P
for TNFH ﬁﬁdﬁ?ld'h wak %t[lgéﬁsﬂ/ cg,dy- én ﬁpwcﬁgiu WAL PS (Fig.
40). d| sper sion of LPS aggr egat es by the hi ghly purified

ovi ne HbA and HoF preparations [Roth, R J., 1994,
Kaca, W, 1994; Roth R J., 1999]. In particular, the

I 2 AFSHRACo SOLBBIPLRRL S 8nBi SR, SUASEET Sl s, presyect i
compaeisog i ﬁhe&ﬂoﬁ@d@%@h {Eigt B6a)0Wsot neﬂrwggﬁﬂaducnon of

Surpr| singly, in an add|t| onal native ast
mousgpigen eeliand ps Figh 4Qaysh@usitdroimperessive tsyasrgisticeeifdt®Was seen

betwdéh PBSPLRF e/ f4nalS Qi dn e i U Jep] Shvious 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 q, y-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.



preparation of fetal ovine henoglobin (Fig. 33). The

observed profound dispersion of LPS aggregates .
woepnesEet s a novel property of fetal ovine heeDgPmoi/o01553

that has not been described2for mammual i an species to

date. Moreover, in clear distinction fromthe well

docunent ed oxygen-transport functions of fetal

henogl obi ns our anal ysis surprisingly reveal ed that

the observed LPS _disaggregation activities are _ 3
40b)n2‘cﬁ ‘gﬁteﬂﬂ@?dt%ﬂﬁF@tr@lqasednydwrﬁ;m erEpherabdrecytesy thapurified y-

chalfRHuRE, et hes BonaBaiing LA GiaRe it the c-chain being
mucE BRI B AT XGRS PR R AR Tbon et e
chainrigliyolved inynedisting the Hbdffbcaod LRStbighotiity. 8. 1. 1

Met hods 8.1.1.1 Reagents LPS and free Lipid A fromS.
enterica sv. Mnnesota Re-nutant R595 as well as MPLA

wer e g?ﬁé%é(qye 1 i Vi
8.4 and mal e LB/t(‘:’\ge rﬁh cgp\%éy eb: %%?gl'nl’;g% ? 'rt)gﬁmﬁfﬂgé g’r‘;e@%%\zﬁem
facilities of the Max- Planck- Institut fur f _
1,9l oqi Freibyrq. 8.1.1.3 Preparation of nurine
The pEHR B GiamoBtiHeR o siaersistosifon) bosweeTERRgpRaa Hb and an
i8] L. ' det ' i Lrric
crabehgt <Py L6 SR L I A LAD ey Tors
releagse1 frons niurireen spwelnscéilsl.l_‘PSS.al%T@ cadr@tHrmw sabstnmmarélsc bRMe (upper
| s, from human hepari ni zed 0 uman nmonocucl ear
pa”eg):'qcét"( {ﬂ%tFV‘PF‘m&% $h%e fe2aq Hg/fa'gnkSrLsDSw@Pé e Gubstractimes were
, e . [ ] o
erlf g oL of e Popl G P oAb et s
seenpOTIEP2OSH /) Bh& F8tal y-chain. In fact, the addition of CLP1b enhanced the
TGFp production about twofold (middle panel) as compared to controls (upper panel,
without CLP1b). These data show that in CLP1b/CLP2p and accordingly in FSLE (a)
molecule(s) are (is) 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 TNFo. 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



80 resuspended in RPM 1640 medi um suppl emented with

1 %L-glutamne and 1 % penicillin-streptonycin, to
w@aadjoust37ehe concentration to 4 x 106 cel | s/ m . PCT/EP2004/001553

8.1.1.5.2 Stimulation assapg3and detection of TNFa The

freshly isolated human MNC were plated at a density of

1.6 x 106 cells/400 | per well in a 48-well dish.

SHoF2 (10 gl/m) and/or CLP2p (10 gl/m) were
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harvested and anal ysed for Fa re ease

8. 1. FSiE ANR LPY, PARBICULARLY RY THEORAL RDUTE
producti on by BVMDMs stinulated with LPS or nono-
phosphoryl -Lipid A and HobF with and w thout hene In

9.1 orderMéthddavesti gate the dependence of synergistic
effects between LPS and fetal henoglobin as well as
heme-free HbF, their ability to stimul ate

Miceh@gg&gﬂﬂﬁpgqug nB¥ Javage an1 k’ a%/ggnﬁttggslg or i.m. route.
Anlnﬁ|seWeré3§é§F ittt hﬁ%:e‘éﬁﬁcénd W%y ! gbhgzi,a})/e@dttaﬂel&ilgcﬁgee Example

e presence of heme group an

8.2. 1aamj tio (LIS A o i | dcicktion, 'ﬁerll‘bn%ﬂn%gh Fhuids wak f ftrif to remove
IS

arly visible denonstrat i ng that the hene grou
cells ﬁBS assavedor cytokiste levelsshown in t hese
experinments. 8.2 Cytokine (TNFa and Interl eukin 6)
i nduction in vitro by LPS, Lipid A or parti al
9.2. strudesudts and henogl obi n or substructures derived
t hereof 8.2.1 Methods Mouse spl enocytes or human PBL
(Ficoll-Hypaque purified) vvere I ncubated for 24 hrs

In mast of the Writ o@scr’@\é gﬁgéé“ %\' éEP%”d: a2l 1&%9 awgﬁaegiven in vivo,

concentrat i on of al one
eitheipr.psenoe- o Ammemtg)nsowemtapphedeIt Qﬁa&ﬁ?ﬁ«estngated whether these

2004/ 07372 / EP2004/ 00155
frac“%dg’é’”ﬁv #J lagally, and g8ys @@ﬁol&ﬂwwm hem Epuips e adnpipistration
such @5 tisa1bfdl asiitb ONs.

9.2.1 Synergy between CLP, LPS and Hb including substructures thereof

in vivo

To investigate evidence for synergy between FSLE, Hb structures and LPS in
cytokine induction the indirect stimulation of TNFo and [FNy cells was studied in vivo.
Mice received 10ug LPS by ip or gavage (in 100ul of PBS), or FSLE by gavage
(800pg/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 titrated for estimation of TNFo
and IFNy concentration as in Figure 41. Again only data from bioassays are shown
(equivalent data were obtained in ELISA-bioassay and data for IFNy using Wehi 279
cells). In addition, only data for one serum concentration and one concentration of



Supernatants were assayed for TNFa BY ELI SA or

bi oassay (inhibition of growh of Whi 1643 tunor
w@edo®y372&1si ng reconbi nant nouse TNFa as st andBCTEP2004/001553

8.2.2 Results Two types of 8$tudi es have been perforned

to assay the synergistic action between LPS and Hb or

subfractions. In the first series of experinents

(Figs. 37 and 38) using nurine spleen cells clear

- - i f Fi g.
wasEULRP (S BabfioaRe 1R8N Bst Beuaitnsiond AS shewarnibe Figure 41,
L i b ) ; .
o Gy O oL T NS, S8l 6 1N (pyktangeat wash)
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vitro Lidth (Col- A. 4B, Ioelig fretht PSling HnihiLXPegaBIE of éi&? generally
cl oned y-chain of sheep was assayed in conmparison
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. - ' f | k S . a

i T, ARG BRLEL A 7 BB TS 1 Tl
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obvious in the case of the <cloned R-chaln.
producad, predaraipastly hepe-1 mytakinemafier EonAvattivationrin tiiteo. However, in

L StAC I WRYY et n LPS.and.Hb. Lt |
thes%%vegfpén% Pé@c Hﬁg&ﬁ#’at&fﬁ’é‘%\g's Ic AGhEY ?’Véth ‘-é%h@@dﬂm been
analyzedt hi s synergistic effect. 8.3 Syner gi sm bet ween

nonophosphoryl Lipid A (MPLA) and purified sheep
y-chain the human systemIn order to anal yse whet her

e ibisiRerd If ] t - chaidn woul . .
Now t? Il RRQBIEC Hnethdt el s 8 Sy HBnlash s B ELp in whis
reversabat poldrizatioh iNRtytokiae proalugt@d fidm tagedcsMAGENDE28f 5 mice

PCT/ EP2004/ 001553 82 40b). As determ ned by TNFa _
recelyey eSREYS W PellOpaenausalopbchBeE, (t3tugsmousekdlgre or in

comkﬁrﬁ‘%}gﬁf Ie\ﬂi‘r? ?;ét\%gegpgﬁgﬁé%gqnﬁgﬁ%to 'dhP1B28F 'S4y VA mice were
sacrificed at 20 days, individual spleen cell preparations made, and cells stimulated
for 40hrs with Con A (5ug/ml). Supernatants were assayed for IL-2 and IL-4 by
ELISA and bioassay (stimulation of growth of CTLL-2 or CT4.S respectively). Only
data for ELISA assays are shown in Figure 42 (arithmetic group means-one of 3
studies).

Cells from young mice produce predominantly the type-1 cytokine IL-2, regardless of
pretreatment (data to right of Figure 42). In contrast, aged mice (untreated) 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 ug FSLE/mouse), and more

frequent exposure (4x at 5 day intervals), FSLE alone produces similar effects .



much | ess active (Fig. 40b). These results support the

previous notion that the y- chain is involved in
woreakarizeg)y t he Ho effect on LPS bioactivity. 8PAI/EP2004/001553

Synergy between LPS, Ho and@SCLP in vitro 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. Fig. 40c.

As determ ned by TGFR rel ease from nurine

spl een-cells, LPS alone and Hb substructures al one

9.2.2 uppeAnabmmlo)‘ dymergy ih dndadtien ioferNEh §854vé 1‘=8ﬁ8w wing gavage of
pg/ m S and Hb substructures were anal

t oget \M’&t @l:PlaBdoLP@_PEFJ-IpI@vArPMMIstructures; or purified
syner i nin the case of the fetal
y- cha‘?éﬁ'bp% ac&é'pﬁ%adgﬁsl on of CLP1 b enhanced the
TG(3 productl on about twofold (m ddle panel) as
.0 controls (upper panel, wthout CLP1l b).
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proté:;{ig ggﬁt ) e Sl7 (SFHpZ§ aLfréétﬁoésg tlwﬁ]pfoﬁ&&ﬁg ﬁﬂpﬂeﬁ were performed.
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system in e case
addnt,uml p$tqnanus (Mhs)cwm ineluded r maties! dva"g@”’%bﬂﬂl'fohonAImelce were

sacn@ %F%{) as described in section
rﬁeﬁ'é'a' wesTRPlegipddaid | assayed #nhdtiplicate for

cytoklﬁbstQEL‘ﬂ@N; Férthél‘ ' @iv@ﬂhﬁﬂfee u ag%g%mS

lynerg| stic LPS/sH was seen
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also H@S)a,zpnd/ or by the i.p. or i.m route.
9.2.3 Separate Application of LPS and CLP1b

Mice received the different pools (CLP1b/CLP2p) by i.v.-, i.p.- or i.m.-injection, as well as
by gavage (in 0.2 ml sterile PBS). Doses ranged from 0.5 - 50 pg/mouse. Animals were
sacrificed at various times post treatment (from 1 to 48 h). In some cases lymphoid cells
from various sources (spleen; Peyer's Patch (PP); axillary LN; mesenteric LN; peritoneal
cells) 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 combined data indicate that mRNAs and functional production of bioactive



Animal s were sacrificed after 24h and serum was
assayed for TNFa (see Exanple 8.2.1)and |IFNy (ELI SA)

WO 200n/028128 t i on, peritoneal wash fluid was centpPCT/EB®I4/001553
to renove cells and sim | &ly assayed for cytokine
l evels. 9.2. Results In nost of the work described so
far, whenever CLP-PooIs (1 b/2p) were given in vivo,
ei t her i.p.-, i.v.-injections were applied.

.m- or i.
CVTOH‘S%%FVOW % t@’ﬁh”gi‘?eﬁa 3963”&? %%%gl%%{@f Wgégrogg\tlage with
CLPa8M ahg/or at(DIQI“ZFp sughilas fhe of dé‘ngré?“tfa -ifieftion YiRGL&Ys  similar

bet ween CLP, LPS and Hb inclu subs ructures
chemppidnes/cytokines inc systemie fshiprt taxilarg NG epfe@ln) SVatsle Jyalso shows

S ctures and LPS in . cytokin
that; c?\lg@?é}on@t_%‘%dl %@% ogqll daYaas, J8 gqukgélvgnwarphfyee" LPS as
assayeUI by wskintuddestion) THeVdata Me ﬁdﬁc%@@ 'tl’{%%é%tl\vgsfe@' principle is

5@ avage (in 1001 of PBS), or ava
resist ‘%’6&%’1}3 oftherdligesipysrtsaactoin amr@ Mxrmrthelfmmgsaamm protease

rificed at 24hrs
feS'S‘féféS?ﬁ%Gb?;@% e S Bl c. 2 0 of
warm MEMwi th 10% FCS was injected into the
peritoneal cavity, and the cavity wash was coll ected
sterilely. The latter, and serum were then titrated
for estimation of TNFa. and |IFNy, concentration as in
Figure 41. Again only data from bi oassays are shown
(equi val ent data were obtained in ELI SA-bi oassay and
data for IFNy using Wehi 279 «cells). In addition,
only data for one serum concentration and one
concentration of WO 2004/073728 PCT/ EP2004/ 001553 84
wash fluid (in each case 201/2001 test well) are
shown. As shown in the Figure 41, a synergistic
i ncreased production of TNFa (in serunm) and IFNy (in
peritoneal wash) was seen follow ng oral gavage wth
CLP, whether LPS was administered orally or by ip
route. Optimal synergy seened to foll ow gavage with
both FSLE/LPS. In previous studies [Gorczynski, RM ,
1997; CGorczynski R M, 1998] we reported that chronic
adm nistration of CLP in vivo to aged m ce would
reverse the polarization in cytokine production seen
when spleen cells fromthose aninals were stinul ated
in



vitro with Con A Thus, cells fromyoung animals (-]
8weeks of age) generally produce predom nantly type-1
wa@yioekiites (I1L-2, |FNy) while in contrast cel | BCT/ERPIMW4/001553
aged mce (>20 nonths) pr@éduce predom nantly type-2
cytokines (IL-4, IL-10). However, after chronic
adm ni stration of FSLE we reported that even cells
fromaged mce produced predonm nantly type-1
cyt oki nes after ConA activation in vitro. However, in
these systens CLP1 b and CLP2p or synergistic acivity
TABLET LPS had not been analyzed. Now we investigated
whet her there was a synergy between LPS and CLP in
this reversal of polarization in cytokine production

e TEs S Ut 5 mce—teceryed—gavage
Tr%%ff?iﬂt%ggﬂ%é%glsﬁ?gﬂsg &{ér"yﬁ’gﬂﬁ %&@H&Pﬁﬁﬁ% €4flohe or in
(24 Icbefoiesattifice, W t h gawhiecens bt Efinnidays 0 and 10 of

study. All mce were sacrificed at 20 days,
all dapssiinug) spl een cell preparations nmade, and cells
StTot-ated—Fot ‘%’“‘.fs Wi . rnat ants
were assayed for NE% and | LTGFBy  ELI SH-8nd bi oassay
(stimul ati onof gr hof—CTtt=2—or—€t4—S5
respectively). Cﬁ'lggrg\f]data for ELISA as@&ﬁ?ﬂare shown
in Figure 42 (arithnetic group neans-one of 3
studies). Cells fromyoung m ce produce predon nantly
Nonet he type-1 cytokid0l L-2, regdl ess of 3(pretreat ment
(data to right of Figure 42). In contrast, aged mce
(untreated) produce predom nantly the type-2 cytokine
CLPIM 504)g rat her thamal L-2 (dateggto far |egggof Figure
42). However, follow ng conbination treatnment with
CLPIbPS 54t FSLE, thef/® is a markdd shift Bpscytoki ne
roduction fromaged mce, with predomnantly IL-2
CLPl%rogd‘cgci on, as in%4young animll s. This 180 not seen
ol jawi hg gavage wieth either JESLE or LPS._al one at the
CLPI%oség’WL ed, thoug\l’;%at nmuch hif er doses§%§00-500 g
CLP16SLB/ se), and mpre frequemt exposurgd4x at 5 day
interval s), FSLE al one produces simlar effects . WO
2004/ 073728 PCT/ EP2004/ 001553 85 9.2.2 Anal ysis of

Sy, in inducti,gn of TNFa j.n vivo follow ng gavage
LPS ofﬁ%rnl?%e W th CLPl7§nd LPS or 4] pid A pa?ﬁ al

" LPS St r3gqfgir es, or pupified hempgl obin Chaizﬂf and LPS

LPS 10 pg 14 14 67
LPS 2.0 ug 6.2 ‘ n.d. n.d.
LPS 04 pg n.d. n.d. n.d.

a

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 Peyer's Patch of each individual were cultured
(2x10° cells/ml) for 24 h in aMEM with 10 % FCS with no further stimulation.
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).



In order to investigate synergistic interactions in
vivo between FSLE (or henoglobin protein chains) and
waR®40m72¢.i pid A fractions), the foll owi ng st UuPKCEEPWes/@1553
performed. Goups of 5 CoBBL/6 mce received at | east
one stimulus by gavage in 1001 saline. 1In experinents
presented in Figure 43, the other, stinmulus (LPS or
Lipid A partial structures) was given
intraperitoneally. In experinental data shown in
Figure 44 the additional stinmulus (LPS) was included
10. i n t EXAMPLE160l ution. All mce were sacrificed
24hrs later when serumwas col |l ected and assayed in
triplicate for cytokines by ELISA. Further details

are R ' I

e MINCMbBRATG"A RIS dF, cLR PaBRs (Riire

(or Lipid A partial structures - see Figure 43), or

bet ween henogl obi n chains and LPS (Figure 44) was

i nvetl-Bapeal, a@tl‘ﬂaesamcuwng 'BNFanpmdlmjlo'mlFNO production, and

production eryed east _.one of, the

b e cef RrRREHGH upinth T LER aené Aguciens frige

presented in Figure 44 indicate that even if both

stimuli are given by gavage synergy exists (see also
10.1Fi g. Methods 2. 3 Separate Application of LPS and CLP1 b
101|¥| ce r.e%el ved the different pools (CLP1 b/ CLP2p) by

Lv. p.- or i.m-injection, as well as by gavage
(|n 0.2 nl sterile PBS). Doses ranged fromO0.5 - 50

/ mouse. Animals were sacrificed at various tinmes
C57E?ig§§c{3neamdr@alb/()fmiom (lbotrnLRS tespondery amel €68BE10ScCr mice (LPS

non-{eYPBARreRT P4, Gane SRR R it e Mo e M Piafck-Instiut
flr Inﬁmhhblbldgﬁﬁ Fréipar) FAS! m.éémeﬁe hetideedt :ﬁS/cﬁl;Jé %hbl%ﬂo@@ﬂ food and
cytoklnes in n

t he cel super nat ant assaye
waterad HoilHBwi ng cyt oki ne pr oduct| on fromPP cells after
gavage of CLP1 b are shown in Table 7. In Table 7
only cytokine data for PP follow ng gavage of CLP1 b

10.1.2r e Preparathdmef/splenoeytesconbi ned data indicate that
MRNAs and functional production of bioactive WO
2004/ 073728 PCT/ EP2004/ 001553 86 cyt oki nes/ chenoki nes

Micekﬂé-&ﬁ%b%%ﬁgﬁg\ﬁ&@ é&éﬁé&éﬁ %%ﬁg}; clﬁﬁfslé\éa[f% aééllgeeeng V3 Femoved
aseptlcally amg dloe itisaué rchhruptedsuﬁng a glaﬁ@eh@hbgéﬁltéwg_ luﬁe$\/lelsungen

g iﬁstem fast‘” on (axillary LN, spleen
Gern'g}ry §ykesulta suspensions were washed tW|ce usmg RPMI without

supplements and resuspended in RPMI containing 10% FCS, 100 U/ml penicillin, 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 pl/well.
3 x 10° splenocytes and CLP1b (100, 20, 4 pg/ml), CLP2p (100, 20, 4 pg/ml), or LPS (1,
0.1 pg/mi) were cultured in cRPMI at 5% CO,. Control cultures received plain medium.
After 24 h cells were pulsed for 24 h by the addition of ®H-thymidine (23.125 KBg/well).



that quantitatively CLP1 b, after oral gavage, is nore
active than "free" LPS as assayed by cyt oki ne
w0 nawotizesr. The data al so indicate that the acPCTEP2004/001553
fetal principle is resist&t to enzymes of the
di gestive tract, in accord with the findings about
protease resistance of CLP1 b and CLP2p (see Exanple
3.2.2). WD 2004/073728 PCT/ EP2004/ 001553 87 TABLE 7

. j t t oki ne, pr ction ]
Ater &G AYe thalingie POBy BRERS T frareth oo ERYA v egermined by
iquidE&i - UAtisy! ture all doses in g) TNFa TGF(3 IL-6
Ilqumﬁﬁg/ﬁﬂ%@ﬂ%gymlw None < 5.0 < 5.0 30 CLPIb 50 lag 92

61 380 CLPIb 15 g 79 51 szglbc%Pgb sglsiszgzésoLps
Pl b1 l.ag..28 5 b 0.50¢
10'1%0 g e‘f‘g"ﬂ'ig%'%&ﬁ'ﬂgo’d% tioR 19 140 LPS 10 g 14 14
67 LPS 2.0g6.2n.d. nnd. LPS 0.4 gn.d n.d n.d.

a Goups of 5 C57BL/6 mce (8 weeks of age) received
For stipguletionG irmebmayrogederyed rhacrophaged (BBBIM)24 x 10&fveliewith a total

sacrj tj.ce. | recovery, was the sane in all groups.
voluigcet, RGN el SBES) b velreiaeitesy pates e chaleen, Becton
. ; i [ fu 0Q,: . )
Dokpash Egs Lusbobere e e aicel 20ORFLHR| Ty 185 70 nom
0.01 8gjrel) nandiré gigial ESAES ymdOT2) Cotitedti dUdtsres ré&SivsE pldin medium.
Arithnetic nea (tSD < 15 %in all cases) for different _
Cultq{ﬁ dr;@rﬁelgpubateg at 37°C, 5% CO.. For determination of cytokine production
supernatants were collected after 4 or 24 h. Cytokine concentrations in the supernatants
were determined by ELISA (all reagents from Pharmingen, BD Biosciences, Heidelberg,

Germany) according to the instructions of the manufacturer.
10.1.5 Determination of NO production

The determination of NO production in the superhatants of bone marrow-derived
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 C57BI/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 ug/ml LPS. The closely related C57BI/10 ScCr mice bear a null mutation in the LPS
gene located on chromosome 4 [Poltorak, A. 1998]. This renders their 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/mli, ,
maxiumum activity was found around 100 pg/ml. 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 pug/m.



n.d. indicates below limts of detection in assay (not
det ectabl e). WD 2004/ 073728 PCT/ EP2004/ 001553 88 10.
wE20AMRLE284.0 | MMUNOMODULATI NG ACTI VI TI ES OF CLPP@DELRL804/001553

(PART 1) CLP pool activiti @8 including TNFa
production, NO production, and spleen cell
proliferation using TLR4 gene deficient mce 10.1
Met hods 10.1.1 Mce C57BI/10ScSn and Bal b/c m ce
(both LPS responder) and C57BI/10ScCr m ce (LPS
non-responder, TLR4 gene deficient mce), were

10.2¢ht ai lndlgctioorofiNe praduetion m&in%ﬂﬂrﬁﬁmg&ne é]éﬁcielat mice
| mmunbi ol ogi e, Freiburg, FRG ce were housed at
3-5/cage and all owed food and water ad |ibitum

The 5 il Gionege. B
‘?%gé‘)]*ﬁ%f e el op i TRERHGF 5 NG Brodicion G Bage marrow
derivgdrBagropbeges frageptRéajdng d&é@i@dﬁ@niﬁ%i‘aﬁ?@@eﬁﬁcﬁfs%ﬁie%din Figure 46 .
zer (Braun, sungen,
BMD&?%%@%@ $C§%R?§1{equ ﬂe%@%ﬁbp‘ﬂﬁég&\étrengl@san?anced nitric
idd 19 ; . it ; d
o M e M T TP e o
ARy ELeiy et LS8 R 00 i o
: ro| i i .
Were%ggé% (lgff gﬂﬂﬁﬁt 1&""8‘&7 4@,95%% ?litf}l@emq?rm@m r%;/rpv@pth&ic thepbioactivity of CLP
pools istiepeffiéht oAUl RS baBtHARHSr %?fhe\%ﬁl\j@éfsl)rﬁ&iiggetcgl?ym%qtper factor(s).

mcrotiter plates in a tota
3x 105 spl enocytes and CLP1b (100, 20, 4 pg/m), CLP2p

11. (100 pgim ), or LPS (1, 0.1 g/m) were .
1 cuItEre ?gEcgﬁDM at 5% CO2. Control cultures received

plain medium After 24 h cells were pulsed for 24 h
by t MaNRINOMOTYULATRNG AL TV & 'A'a WO
2004/ 073728 PCT/ Eélm/ﬂ%m%séa?‘ﬁ?’ﬁ%% Talnd
t hawReyersal of Higerassiodiated iimenim® mbaRfcegt © DNA was
determined by liquid scintillation counting.

11.1 Biological Systems (Methods)

1111 Murine systems in age-related experiments

Young (8 week) and aged (100-115 week) BALB/cNia, DBA/2Nia and C57BL/6Nia
mice were purchased from the National 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 tajl vein.
11.1.2 Treatment of mice with pools of FSLE

Animals received intraperitoneal injections with 10-100 ug 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



10.1.4 Determ nation of TNFa production For

stinmul ati on, bone marrow derived macrophages (BVDM (4
wo2d0573me$ | ) with a total volune of 600 |/ wel PCTMEPE04/001553

set up in 24 well mcrotitet plates (Fa. Fal con,

Becton D ckinson Europe, Le Pont de O aix, France)

and stinulated with LPS (10 ng/m - 0.01 ng/m) and 5

gg/mM FSLE (Lot 072). Control cultures received plain

immiTBHedMin W&tMtﬁsél%/‘f%fis'h%%ﬁ?gb&ggq%&pygg s g%rhtrggéived 1x10°

determ nation 0O
synganeic bohé ecdresly aklle mftér (thairfadi ' ] i

concentr ?ti ons.in the supernat a}ﬁh%ragagg)fé? %Opeedeéeerlments
SOMR|GT8UPT FIR0 recsiest Saitt byn IPjestians with, NBIn@thgkLiseginirs (L-NMMA),
atatjggg@huggrng%/k Germany) according to the instructions of

t he manuf a t%'rer. 10. 1.5 Determ nati on of NO

producti on The determi nation of NO production in the
per ant.s of bagne marrow derived nacrophage
.15 Itﬁ% ripdaation of cytekingsdescri bed in Exanpl e
3.1.1.4. 10.2 Results 10.2.1 Induction of spleen cell
proliferation using TLR4 gene deficient mce The

In cultesrs usedto assesspyiekine prdduptiohisa oétré@br@ép%hﬁ)%gé stimulated
trated in Figure 45. Cells f C57BI

in tr@@%ﬁgﬁp%ggq&@gﬁzela nq.qw:ltﬁgélﬁ]eé&ygm ng/.a;z%r?na@atmwbh wells pre-
coatéd ethtantRCIRLK el ngﬁ‘r‘ﬂf.%ﬁ?&nﬁﬁn@%@%bﬁﬁ@d % 40 j/fram replicate

I ncor por at I.on _aft er stinulation w
wells gl asspyed! ip daplicate fartpnphiskiBa /pkodSstion iriEgShemsads.

[.on.in the LP | d h 4
F?r IF%M ?%%ééﬁflét%‘ot@g%ﬁ! %61-\{5{?@ engelagecstahgibpgg a%é?vggr;ogged, coated
with $00wig/mh@desAor V&ﬁiﬁ@%ﬂrﬁés off Eﬁ@é%aﬁ@j@gteo%%@ ér(’!L]I I:E)riolica’te at

o~ Stimulation. In LPS Tesponder
4°C, g y*i ABH cbistiayiatac RpiklNwe(XM@o2)owas i aieat AR washing,

- et Vi f d 100
ey o 6y, MRS ol R B i
appropriat@Subsirate reNO, s deterrinBa msﬂggja@EﬁQAiﬂg%gcr?Qdé’H ch

| ower, but ni ficant 3Hthym di ne 1 nco atron’at

si, C
IL-10 §85" aspayp isj0 14 .S B A TSRS P EFESH2AB 45 TR0 capture
antib ,]é}ldzb%“l\r] i _of I ti Si TLR4 gene
g‘g{i thbigei #g@Tﬁgﬁrg ggﬁ'\&’\}%(l)cﬁbqﬁ gnﬁﬁg . ESAassa SHer IL-2 and
IL-4 ysasLdESEH Adr2 Al pri@ddcas eaptusé rotibesRsMHithMotitlRaleYeHESe-5H4
or B\/ﬁbﬁ%%@?aa}fé frlom TLR4 g&.ne deficient mce are
X (3% 9y elapipg g’x@p@ igs. The sensitivity of detection was 10 pg/ml 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. TGFB was assayed using inhibition of growth (over 40hr of incubation) of a
mink lung epithelial cell line (ATCC). TNFo was similarly assayed by inhibition of
growth of the Wehi 1643 cell line (ATCC). In all cases the sensitivity of detection was
30 pg/ml cytokine, again as determined by standardization using recombinant
material.
No differences in cytokine 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 Jerne
PFC assays, as modified by Cunningham [Gorczynski, R.M., 1978]; spleen colony
counts were performed at 12-14 days post irradiation and bone marrow



BVMDM from C57BI /10 ScSn LPS responder mce showed a
strongly enhanced nitric oxide release after
wa@tioaorzEes on with the doses used (0.8-100 gg/ mPQT/ERIAR4/01553
or CLP2p for 48 h. In C57B2/10 ScCr LPS nonresponder,
TLR4 deficient mce, CLPlb and CLP2p were active to a
much | ower degree. This experinent proves that the
bi oactivity of CLP pools is dependent on LPS but that
art .of the activity is nmedi ated by another factor(s).
recol§THUEAMPL E 11 | MVLNOVODULATI NG ACTI VI TI ES OF
CLP-POCLS (PART Il) Reversal of age-associated i nmune
i mbal ances 11.1 Biol ogical Systens (Methods) 11.1.1
11.20ir i rBicdggicah8ystensg)(Reslltg)ed experinents Young (8
ek) d aged (100-115 week) BALB/cN a, DBA/ 2N a and
112%78@%%"6&#3&3 e-Bep ap andiagingmringiplest i onal
Institute on Aging from Charles River Laboratories
(Stony Ridge, NY). Mce were housed 5/cage and al | owed
Profowit gheangesit én  age-adsdoiated Alimmime wesporispemhestt Mdve been
s,of arrival fromthe supplier. In sonme cases
dociiBiTetel 9f habiratians Shestes aslbbiackis (dety eamige MLE., 1992
McLa&Hian " &iAe \ i 1 I i b R -
gy S e /S o7t el Aheralife Jooh HideTparied in

as induced via the |latera el n.
the Toeelhrte@pariment@bitlse imnrdieEsystémaAsnurabei vestudies have addressed

posslf ABIARRESr' B ShPiuato o 5 P e, esking
whetheetierend a wivdreal dediiheah TBE teqlahby bf Pésrg?ﬁ;l:l?\fd;:%l%(]lszﬁr\‘gnctional

spl.een cell reconstitution). Mce were s

changg,jq the capagihiol erlls forjesponad witnage, spidéemintarruitieysringhe highly

oen 81, S B B EPE sk MR Tt tro

overall functibhing4ofliBg iatraaRe & %thi PRMIcPS R(;@RB@DP].OT]h§ FARMIGG studies
"lx105 siyngenel c bone marrow cells a_ffer et ha

clearly; damoasirale thabGikiidy2p cangenersexage-asseotiatedsiomaune changes in

micedroups al so received daily Lv. injections with
NG met hyl -L-arginine (L-NWR), at a dose of 30 ny/kg.
11.1.3. Determ nation of cytokines In cultures used to

| assess, C tolﬂ ne Pr oduction 5x105 responder cells were
n the eXperiggn shown in Table 8, groups of young or aged DBA/2 or C57BL/6

mice received infusions of CLP2p or saline only (no treatment) prior to immunization
with  SRBC. Anti-SRBC spleen IgG-PFC were determined at 7 days post
immunization. It is clear that the 3-fold decline in IgG-PFC seen in aged mice is
reversed in mice receiving CLP2p prior to immunization.



intriplicate in mcrotitre plates with either 5 pg/m
ConA or in plates with wells pre- coated with
w@riACTD3s E (100 ng/ m ). Supernatants were poOPETER1004@1553
h fromreplicate wells and3assayed in triplicate for
| ynphoki ne production in ELI SA assays. For |FNy assay
flat-bottomed 96-well Nunc plates (G bco, BRL) were
used, coated wth 100 ng/m R4-6A2. Varying vol unes
of supernatant were bound in triplicate at 4C, washed
3x, and biotinylated anti-IFNy (XMGL.2) was added.
TABAE 8r vBestargtion mfaammdw production @ agetDBA/2 and
strepa {:gj{@ orse r d| sh peroxi dase, devel oped with
appr opr B'E?‘?é 2pinjectiener mi ned usi ng an
ELI SA pl ate reader. IL 10 was assayed using a simlar
ELI SA systemw th JES5-2A5 as the capture anti body,

Mousend bi @réanyb@tt ed SXC- 1 agndBy®l BRURG Nt | body. ELTSA
straifssays for IL-2 and |L-4 used JES6-1A12 and 11Bl1 as

capture antibodies, wt W
BVD6- 24&2 as _devel opi ng I odi e .1 s %aé'l ivity of

DBAdet ection was 10 pg/m for all cytokines as
deternjned in studies u5|ng purified reconbi nant
Youngai er i Ionel L-1 assays us@d>3H¥5cyt oki ne- dependent
ells Bipo,While as$g ed the B9 cell Iine.
You G-(3 vvas Iélssayed u5| ng |§¥§:Bé$| on of growth (over
Aged40hr oNoh&icubat i on) of ai1,1054860l ung epithelial cell
line ( . TNFa was S|mlarly assayed by inhibition
Agedps gy of the Wehi 1%830H0f |ine (ATCCO). In all
cases the sensitivity of detection was 30 pg/m
cyt oki ne, again as determ ned by standardi zati on using
C57BId6onbi nant nmaterial. No differences in cytokine
| evel s_have been detected fromcultures between 36 and
Youngy 1y oNORS)| ture, and no »3¢mil0cant differences have
Youn een S et ween anti - nd ConA sti mul at ed
u@ s.@%ﬁt body form ng%géss%jégfor SRBC wer e standard
AgedJer ne NeWC assays as nol2404edsby Cunni ngham

[Gorcz 1978] | een col ony counts were
perfor%@%ﬁét 12- 14 days %@Hﬂq /¢t adi ati on and bone

mar row WO 200247073728 PCTHEP200471061553—92
reconstitution. 11.2. Biological Systems (Results)

® 6 midge Xvere LF&@dégroﬁpClYanQ raive WeRZ2n2amedity bf ageNéged from 100-120
week8! A |8e received 4x10° sheep erythrocytes (SRBC) i.v. in 0.5 mi PBS.

® Mice received 5 i.v. injections of CLP2p (50ug/mouse) at 3 day intervals before
SRBC immunization.

° PFC/1x10° spleen cells in mice at 7 days post SRBC. Mean 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 after lethal irradiation, a
measure of hematopoetic reconstitution [Worton, R.G., 1969]. Eight mice/group of
young or aged DBA/2 mice received saline or CLP2p j.v. (3 injections) prior to lethal
irradiation and reconstitution with 1x10° syngeneic bone marrow cells from young (12
. week) DBA/2 donors. Animals were sactificed 12 days after reconstitution and spleen
colonies counted (Table 9).



Prof ound changes in age-associ ated i nmune
responsi veness have been docunented for all mammali an
wap@gioer2st udied to date [Wechsler, ME., 1992PCT/EP2004/001553
McLachlan, J. A, 1995; Burns, E. A, 1997]. These
alterations seemnost marked in the T cell
conpartnent of the immune system A nunber of studies
have addressed possible explanations for this
dysregulation of T cell inmmunity with age, asking
whet her there is a universal decline in the frequency
TABLE 9£spOhPRpohas lahsefféct 0A HermAatdpoiétié t8eohstitifon of irradiated
capacity of cells to respond wth age, and/or
interr uépp&@fﬂ) vieungDBiAGR nyicepas lassessed byrspleenicobdny assay
cyt oki nes, growth factors and hornones which regul ate
the overall functioning of the i mune system[MIller,
R A "', 1996]. The follow ng studies clearly
denonstrate that CLPlb/2p can reverse age-associ ated
Bone #iee chandesatment ofrendpieitst, t he exPEUiS1ehy 18Wont0° ibbne marrow®
Tabl e 8, groups of young or aged DBA/2 or C57BL/6
nm ce received infusions of CLP2p or saline only (no
Yourdgr eat ment) Rph@r to T mmunization @41[56”‘5“‘ ATtT=SRBE——
spl een 1gG PFC were determ ned at a:a'ys post
Youngnmuni zati ofLPRp is clear that thel&-£8Bd decline in
| gG PFC seep. in aged mice is reversed in mce
Agedrecei Vi ng Bﬁ?‘) prior to inmuni zaté-@ﬁ?-%\o 2004/ 073728
AgedPCT/ EP2004/ 69553 93 TABLE 8: Res%prgg.il@n of anti body
production in aged DBA/ 2 and C57BL/6"m ce after CLP2p

i njection Mwuse Treatnment' Antibody Production
trai | PE 6 spleen cells ay 7). DBA/2 Youn
| a Bor@@%r%@g@?&ooﬁéﬁm& rsigm @%ﬂdﬁpq\wg@ 12 wee%s of age,
agedImit@5a6f2 2Aarshikd BRRgE. 850510*  C57BL/ 6
® Mice received CLP2p iv. x3 (50mg/mouse/injection) at 3 day intervals before
irradiation. |
° Mice were: sacrificed at 12 days and spleen colonies counted visually. Data are
arithmetic means (+SD) 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 to increase spleen colony formation (lympho-hematopoietic regeneration)
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 IL-4, IL-6, IL-
10 and TGFB are produced. Accordingly, a series of investigations was designed to-



Young None 3, 345610 Young CLP2p 3, 650545 Aged None
1, 240415 Aged CLP2p 3,010675* | a 6 mce were
wais@dhgi7eip. Young mice were 12 weeks of age, mgPEPinomi1553
100- 120 weeks. Al mce r@gei ved 4x108 sheep
erythrocytes (SRBC) i.v. in 0.5 nm PBS. b Mce
received 5 i.v. injections of CLP2p (50, ug/nouse) at 3
day intervals before SRBC i munization. PFC/ 1x106
asséddl WABtHeR IHSLE And ' Meap | .
) recgdegrh%fsﬁp%%n@nwﬁgﬁ pggfﬁz'\'/%?ﬁ? R‘IE? ggﬁggrcol'ups OF?}’LPZP) Injected
into o rIMBhIexeoeYekesibe aitdra cyekinef protiudicrspasditt BsagsH mice, and

to wiRF RS iR REIERER nOHNY Pe Pistaincrely §16 AaHT) Bliseation in the
numF%s;‘téfo %l\/@Rﬂ/és.?n?g:gg? W'ﬁ?@%‘%ﬁﬁﬁt gg&;habﬁgélﬁc(gg%ﬁt&‘ogéiy%%ki, R.M.,
1998IdotiFBBE).2 mi ce received saline or CLP2p i.v. (3

injections) prior to lethal irradiation and
Groyl GhiaAbias Sapd Dea ioe regeech bits injeptionsawito WLl or CLP2p)

i i : rs. .Ani re
P g ODlrep, VSR el S ARBE 8 T, Bolfl B supematants
harvesledto essess nyiekingTalodacton aivD hOD‘M@EBES@& from 2 such studies are
Sho%ﬁﬂ{ﬁfP@OQﬁOOlSSS 94 TABLE 9: CLP2p has an effect on
BPBi'etic reconstitution of irradiated (900Rad)
young DBA/2 mi ce, as assessed by spleen col ony assay
Bone marrows Treatnent of recipientsb CFU-S (day
TABLE) 10:x 10IsP tporisnteverse agésralgicwogtdkife prod(@iivh - fedkocytes
16 +3.3 * Aged None 8.0+2.9 Aged CLP2p 14 +3.1 * a
Bone naf?'MAIEL Y681 ed from 3 donors/group. Young mice
were 12 weeks of age, aged mice were 24 nonths of
age. b Mce received CLP2p Lv. x3

Sour¢esTny/ OpisRalel 18RSt QbreXupdmd@¥isbnt erval's before

Donor cells?

IL-2 IL-4 IL-6 IL-1 IL-10 TGFp IFNy
pg/ml ng/ml
Young-NS  1025+210 5049 30+42 6.3+1.5 1343 5049 85+15

Aged-NS 340+76* 200+17* 930+145* 164+2.5%  60+9* 102421% 160+22*

CLP1b 530+60% 90+14*  650+110% 12+42.2%  49410% 85+11%  114+18*
CLP2p 840+120* 69+10*  4904+85** 8.0+1.8" 2545* 58+10*  103+19*

? Individual spleen cell samples were tested from 4 donors/group. 5x10° responder
cells were incubated in triplicate with 5 pg/ml ConA in microtitre plates, and
supernatants harvested at 40 h. Mice received 5 i.m. injecﬁons with 50 ug/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 saline (NS) only. Tests on CLP pools are shown for aged mice only.



irradiation. C Mce were sacrificed at 12 days and
spl een colonies counted visually. Data are arithnetic
wore@a®7y7286D) for 8 mce/ group. * p<0.05 conparedr/mP1004/001553
age- mat ched control. TheseYata show that CLP2p is
. able to reverse the decline in PFC (to SRBC) in aged
m ce, and to increase spleen colony fornmation
(1 ynpho- hermat opoi eti ¢ regeneration) after |ethal
b W, { e
Arlthﬁwrege éﬁéér‘??m@ﬁg g@kCLPl Baﬁg&a%%g d\{egttfplgvéeétgams fdh triplicate
assaysyusikg rosltpresdofceélsnfrom ymed (mweeksasorrmg@ﬂ(‘am)meka) DBA/2Nia
nost inportant observation in the inmunol ogi cal
MICe.| i terature is the evidence that aging i s associated
Theré’\'kl\k\% x%tsﬁjrﬁﬁbd?ﬂ‘}ﬂfé?c’c 'O‘PVC@’ py! febftfent Pﬁ'ﬁy%klﬁé“m"ééﬁc’non from
| ynphocytes [Mller, 1996; chs
young gipienta(data 9qwmgleahtmsi;rc(va)nd humans) produce

B oA 0, et

# p<0A08, Worh el with égéJn%acl@éd contesltrmeatinjebfed Rih FES ARG,
to WD 2004/ 073728 PCT/ EP2004/ 001553 ° 95 assess whet her

FSLE and, in particular, the CLP pools (CLP1 b or

Thesél%%@e d'ccfé{gﬁgt . ﬂgicé toﬂﬁt?%l%ﬁ)&?ﬁ | ein %’cé@v?’ts%gblag%aﬁons of
50 ugimoubea! relegse ehé hargatdn eﬁtcﬁsltcbm@éltprbéuami geBAdudidgt dtBnulated
(known) alteration in the nunbers of naive v.s.

|ymphﬁ§H{ﬁSyr‘P'3T/‘rﬁﬂﬁ§{:‘V gividyals.aged ani mal's (see [ Gorczynski,
1998] for FSLE). Groups of young or aged DBA/2
mce received i.m injections with CLP1 b (er CLP2p)
It hasppreviously lsser ﬁérinoastrswldetbat agé4assaﬁamdsnﬁmuhaﬁradaiances can be
tants vest ed to a

countgfregiielie ppbateRigReBEnasieons: e(D ecm di Siliaerderivative
(DHE%&)‘drtﬁézn%eﬁﬁhow a2’cyt gEéS Eoa rE:O I.tsf’2sp do not

reve age-rel’ate I e préductlon |n

contafir @hiBgedr rBHEASOLWherea‘s CuPolpoots, | effieileat iin mﬁdd, ude® not cause

. super nat ant s
detrimettal 0 or unwan%d ng ffects tﬁere was some warning raised with regard to

clinical application of DHEA [Durgan, J., 1997].



IL-2 IL-4 1L-6 IL-1 1L-10 TGF(3 IFNy pg/m ng/m
Young- NS 1025210 509 3042 6.31.5 133 509 8515 Aged-NS
wWe4@4073720017* 930145* 162.5* 609* 10221* 1602P¢T/EEI0RM01553
53060* 9014* 650110* 122.2%974910* 8511* 11418* CLP2p
840120# 6910# 490850 8.01.8# 255# 5810# 10319# a
I ndi vi dual spleen cell sanples were tested from4
donor s/ group. 5x105 responder <cells were incubated in
triplicate wwth 51ug/m ConA in mcrotitre plates, and
supernatants harvested at 40 h. Mce received 5i.m
12. i nj ecEXAMPMEt12 50, ug/ nouse CLP1 b (or CLP2p) at 3
day intervals, prior to sacrifice and use of spleen
cells for cytokine production invitro 3 days after

t he | r ' ived
nor e TUNORBRAATARS NV RS SRR B (BABT I
for aged m ce only. V\D 2004/ 073728 PCT/ EP2004/ 001553
96 b @rlthmstl c mean (SD) c tok| ne | evel s, averaged
over HP@H“BQ"QH?@&V'N% PrReplscat e assays using
cultures of cells fromyoung (8-weeks) or aged (110
weeks) DBA/2Nia mnice. There was no significant effect

12.10f ClFuntbet murird systémen(Methedsye product i on from
youn reC| pients (data equivalent to first.-row). *

12.1g<0. dBetegpitpatien ofi mactepbage/splencnyte mdnateqmm cytostasis

conp ched control mce injected with
PBS a oﬁgf’&r!?ﬂg@gb%gggg clearly indicate that CLPl b/2p,

|nJ ected at concentrations of 50, ug/ nouse, reverse

aI te@tl on i n cytokine production seen using
Mac ﬁ‘ﬂ?a"i‘ splagmopRIL Paiated itegiasisi was Wederanised|in ¢easultures of

effedibe%hQUak etb&% waeaﬁéé@ﬁﬁébrﬁ{a‘%‘noﬂg&r %ﬁj@;ﬁ@f&ﬁ&' (methyl®H-TdR,

i mune | | ances’ can counht er regul at
specificrgativitg & @nd:r‘xﬁﬁ GB(quaMdDI-EmmﬁminlBL&hler Braunschwelg, FRG) into

the tsm hekell BRA Véé@é’g? WG Whd éﬂa%%@tt@m " mierotisplatss in a total
voluxﬁé‘%‘bz‘@b J\m%@ﬁ 2th8Pl/fn q"i\h@hﬂ@@% FEI@%SceIIS and CLP

do not cause etrinen or unwan
pools htvariouscemrentrsions m\garemuﬁarbd/\ilnthMEM(NbélQon) or cRPMI (Sp2/0)

for one to three days at 10 % and 5 % COp, respectively. Proliferating cells were
labelled for the last 4 h by addition of 25 ul = 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). Control
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.



clinical application of DHEA [Durgan, J., 1997]. WO
2004/ 073728 PCT/ EP2004/ 001553 97 12. EXAMPLE 12

WO RAURIOVEBDULATI NG ACTI VI TI ES OF CLP POOLS ( PARACT/ERY004/001553
Anti-tunoral activity of ClO®-Pools 12.1 Further nurine
systenms (Methods) 12.1.1 Determ nation of
macr ophage/ spl enocyt e nedi at ed tunor cytostasis
(proliferation assay) Macrophage and spl een cell
medi ated cytostasis was determined in co-cultures of
effector and target cells by reduced incorporation of

12.23H- t Hywludition ¢frantistutoral Betivithar by iFSIEGLP-Podls th the murine
185 GBg/,mvbl , Amer sham Buchl er, Braunschwei g, FRG
into SYHEM unor cell DNA. Cultures were set up in flat

12230 3Tt S FovRb ol A iesiobfigdl® Sheysbleen cens
cel | sstimdlated® with@IsPHs/2pari ous concentrations were

cultured in cDVEM (Abel son) or cRPM (Sp2/0) for one
to three days at 10 % and 5 % C02, respectively.

CLP Fbob dicb by applic Bq@fegrgtﬂ%géﬁm%ﬁ&idkggogoﬁggaﬁoﬁ r&ge. Both

poolg indugeds stieng dbseziepetd@iitChaarophube wedvatich had Viasiopdequence,
automatic cell

I . f fil I ith
o i RSBy bR SRt o ol S o Sonasniatons
. F . Wl erlieed
woun 4 S mIge, ST Oty BT 1 b Butures o
macrophagessindoiunzoméelly ledlty Biidvkedly/ increspbaeTCGE bbiviNerEcultures

t r eat cordi ngl y_an m val ues fromthese
set qu""ﬂhﬁggq%eqre&lseg? XFaJSt géé ‘rom t hose of the co-cultures
to correct for radioactivity incorporated by effector
cells. WD 2004/ 073728 PCT/ EP2004/ 001553 98 12.2
12.2.2ndudntinmelastatic actividy af FSLE viti es by FSLE/ CLP- Pool s
in the nurine system 12.2.1 Tunor cell growth
i nhibition by macrophages and/or spleen cells

Sinces turiol At stsidfrolaParary tumor is a crucial medical problem, models
for studying that phenomenon are of great interest. A system using the Lewis-lung
carcinoma, a tumor which once arose spontaneously in C57BI/6 mice [Seguira,S.,
1955], is particularly useful because it metastases into the lungs. Its high malignancy

has been related to its low immunogenic properties [De Wys, W.D., 1972].

The model works as follows [Berdel, W.E., 1981]: 1 million viable tumor cells in 0.05
ml of medium are injected subcutaneously 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 to tumor
growth. 18-21 days after the primary tumor transplantation the animals begin to 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.



CLP1 b/ 2p have been applied to the TCA assay in a

wi de concentration range. Both pools induced a strong
walemerdEpendent macr ophage activati on and, i n PCT/EP2004/001553

consequence, a pronounceddnhibition of Abelson 8-1

tunor cell growh starting at concentrations around

or below 1l g/m (Fig. 47A). The addition of spleen

cells to the co-cultures of nmacrophages and tunor

cells led to a markedly increased TCA activity in

cultures set up with CLP1 b or CLP2p (Fig. 47B).
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i f sur

To e hE el biksdh it %npnozytmmama@ms i sheep

{ V
liver ggct{?%bgg 82?%8’%% ggfe‘i’%rgt SR ﬁsgo{ eﬂegﬁ]%@gfgracts from newborn

as welhpe drose 3-4 yaar Dldgamnmﬁ/wafet pnepamagaqpamteu an Sephadex G-100%,

ot TR YRGEE0E 1 8 S L5t LU e v
teste@ihia combaﬂ!s@n rtQCmevedrr@sﬂorlﬂln@fCIﬁmqiddi@ G&F Q"Cik(ﬁlem&mﬁ]g activity.

n | s were observed over fol l'owm ng wee
Maloé%i\j Rreages dpecaraat arparedt ¢ thEOGLPQQngomlet &tReedrom fetal and

newl@lrg @nﬂggl%?’wnég 168 39 b thigs MRE"HEL macro&wage 5fimulation than
CLP2p prepared from adult animals (Fig. 49). When comparing the relative TCGI
activities of pools 1b and 2p prepared from extracts 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 activities of CLP1b 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



contrast, until day 39, 8 of the extract-treated group
(80% were still alive, and none of themdied wthin

wo b@4ford7eow ng 120 days. Histol ogi c control s reepaP®d4/001553
that the survivors had noldoung netastases. Simlar
results are being obtained with injections of 10 g/m
of CLP2p. 12.2.3 Macrophage- and | ynphocyte-activating
potential of liver extracts prepared from sheep at
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prepared before or at birth (Figs. 49 and 50). 12.3
Human system (Methods) 12.3.1 Isolation of human MNC

12.3.2r omAesdyPieR bnBLRANfa R tumdES)todtasigonocyt es

Cytostasis assays were performed in flat bottom microtiter plates (Falcon 3075,
Becton Dickinson, Heidelberg) in cRPMI (see above). Isolated 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 ul/well for 72 h
at 37°C, 5 % COz. 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



Bl ood sanpl es were obtained from heal thy human donors

(Transfusi onnedi ci ne, University Hospital Freiburg).
w®k@ad73ras diluted 1:2 with PBS and nononucl eapCT/&P1084/001553

(MNC) were collected usingl® Ficoll-Paque gradient

(density 1.077 g/m, Pharmacia, Freiburg). Cells were

washed four tines with PBS and added to Petri di shes
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Bi ochrom KG Berlin) precoated with human aut ol ogous

unstihalatetl mbRecyek las WRRIE ehRTSE (6 O Il‘ﬂ’ll%k al | ow ng

nonocytes to adhere. Thereafter, non rent cells

To mgasure éh%mmpycwtogtaélcmwﬁmf m(mmgtt&edemued solobkytaetors, 5 x 10°
Cells were

mon%&tﬁg@@ lngl gv%?g?st Ié{jegia @Sg@ N@gﬁlg s,:q‘pm4 1 o hwSupernatants
werel RapvESTRd dt &ﬁf@ﬁé?ﬂ Qmﬁ Bbintd, c%'ﬁtﬂﬁp@& kaqm %Bge&%%eemove any cell

enicillin, streptomycPn

debris anrd tesied fmmcyigsta!;c activity. Rsthis, 50 ﬁf Qupbéh(aatant t\)/vere V\%dded to 5 x
s (see belo

3 erenti at d|n vitro into macrop
10 E’?&% 'P% aichotmdaw@tﬁédnl@teéd t@taE@ultunga ostse swas 200 pl.

1
Cultdres Ve ept IooA R, [&rtﬁgg%tszg%%lm@g@[@n SyeRLighelled with [*H]-
thymﬂ@nelelriaer@ratad M Ctil/ it evarbewiermiretrhnd ediciii®dns wer re done as

de ngaﬂyées (5 x 104 or 2,5 x 105/well) were incubate
sefl 8 BV¥ewi th 5 x 103 W937 tunor cells and various

concentrations of the different stinmuli in a total
vol une of 200 gl/well for 72 h at 37C, 5 % CO2. For

12.38ne Ilaductioh offLAK-calll activity bp CLP1H hhd/CGLPPS t unor
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(125 Bg = 0,625 C/well; specific activity: 185
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Becton Dickinson, Heldelberg, FRG) or a 1:1 mixture of CLP1b and -2p was added to
the corresponding cultures.

12.34 Determination of CLP pool-induced LAK cell activity

3,3-dioctadecyloxacarbocyanine perchlorate (DIOC15(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. '

1x10%ml prelabelled target cells were resuspended in medium and dispensed in 96



were harvested at different tine points, centrifuged
at high speed to renove any cell debris and tested
wo 004093706t ati c activity. To this, 50 | super neCBREP2004/001553

were added to 5 x 103 W93MW2cells in flat bottom

mcrotiter plates; total culture volune was 200 U.
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12.4 Induction of anti-tumoral activity in human leukocytes (Results)

Human monocytes enriched from peripheral blood could be rendered tumor cytostatic
in a dose-dependent way by CLP1b or CLP2p. Cytostasis was determined after co-
culture for 3 days by incorporation of *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 released significant amounts of
soluble cytostatic factors already after 4 h of incubation. Factor-induced tumor
cytostasis 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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I nduction of anti-tunoral activity in human | eukocytes
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12.5.2 Isolation of human mononuclear cells (MNC) from peripheral blood

and enrichment of monocytes

Blood samples were obtained from healthy human donors (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/ml, 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 KG, 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



In other experinents an induction of LAK (I|ynphokine
activated killer) cell activity by CLP pools could be
waleomnsieat ed. Human nonocyt e- depl et ed | ynphocRt BEPIOM1553
peri pheral bl ood were stimu4ated in vitro for 3 days
with 1:1 mxtures of CLP1 b and 2p prepared from
fetal, newborn or adult (3-4 year-old) aninmals (50-80
pg/m). At the end of the incubation tine, cells were
tested for LAK cell activity in a 4 h cytolysis assay
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12,583 st Agsatarononegyie mngdiateshtumor citastasisst i mul at i ng
activity in CLP2p of fetal or newborn origin as
conpared to pools obtained fromadult animals. 12.5
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The experiments show that pools CLP1b and CLP2p can induce human 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
pg/ml. In the same system, pure LPS is maximally active at 10 ng/ml (Fig. 55).
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cytostasis assays. 12.5.310assay for nonocyte -
medi ated tunor cytostasis Cytostasis assays were
perfornmed in flat bottommcrotiter plates (Falcon
3072, Becton Dickinson, Heidelberg) in cRPM (see
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oo B SN S50 B Sn Feek s ShebD s wor s o

) 1t rolsS %, | i bition). The,experinments show.t hat
prepSBbh it XUt Rianmauite Fesvieh hra BRadicested at 370G
for 4Gombe yiitks at Mmixd0ld of WERAGnRRY di¥bade, AR sBYRon qver mouse

rost at e_adenocarci noma cells in threshol d doses o?

'ympgemuqi@egwﬂﬁne( FRbs, BaynyhOniatin, Mexada) andtadhargnee to tissue
T T Y e TR Y ———
TR o N TR O e b RPN PR dRleft gells were
discaged after washneE3RWitiSPE/ 6L Bf pa@sv@rmed medium. Dendritic cells were
subsequently isolated as non-adherent cells obtained by washing the culture plates
after overnight incubation,'while a crude macrophage pool 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



13.1 Murine system (Methods) 13.1.1 Preparation of

dendritic cell s/ macrophages Spl een cell suspensions
wowoog/ops7epar ed aseptically fromindividual m ceCDEP100€001553

different groups in each exeri nent as descri bed

above. Were cells were used for preparation of

dendritic cells/macrophages, the tissues were first

di gested 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 herence ,to t.iSs culture plates for 90 mn at
13'2370Ca|i9'r'1'r'5'-e|\7?¥ﬁtﬁm h%é%"ﬁfﬁ)i al Medi um suppl enented with
13.22t Mer |pRiciin Y c e
Non- adher ent ?g%yga&/g}eé?’(gpgggéae@} Q@iﬁg@éﬁfﬁqéﬁes’ dendritic
wi t h edlsby @LRth2panrwtiomedi um Dendritic cells were
subsequently isol ated as non-adherent. cells obtained
by washing the culture plates after overnight
First] BoioRid ' P i ;
R P oon o S BECRSTESPGC Helio el dsolated as
descgibgfleabovye fram lemqroa@ém?rnkmaianimmwbamﬁ( gnogirtbewith CLP1b
' (P - 145 ntj DO, or FITC-MAC-1_(anti
(CLRZE ohiH A s8R e Theskiiath e oronat ki Teblaey diand 12. For
compdmisdnotdlievitdrg thé ahficshi Kf; j £ d
%elIs/nacrophages?ﬁgggaﬁggé?%g%gggﬁgmggégfqgghéégglLPS'
respectively. 13.1.2 Measurenent of serum
nitrite/nitrate Conpare Exanple 3.1.1.5 WO
2004/ 073728 PCT/ EP2004/ 001553 106 13.2 Murine system
(Results) 13.2.1 Induction of cytokine production in
muri ne macrophages/dendritic cells by CLP1 b/2p in
vitro First, cytokine production fromspelling
macr ophages or dendritic cells, isolated as described
above from young or aged mce, and incubated in vitro
with CLP1b (CLP2p) for 24 h was assayed. These data
are shown in Tables 11 and 12. For conparison cells
fromthe sane animals were stinmulated with 1-00 ng/ m
LPS. WD 2004/ 073728 PCT/ EP2004/ 001553 107



TABLE 11: CLP1 b and CLP2p induce cytokine production
frommurine spleen tissue macrophages Treatnenta
w@ydaoek7iTes | evel s in cul ture supematant sb of cePtBHEP1004/001553
TNFa TGF(3 IFNy IL-6 ng/ mo7pg/ mM  Young donors None’
17+5 104 186 247 459 LPS(100ng/m ) 12820* 1615* 7213*
10820* 290+41* CLP1lb(50ng/ m) 268 447* 326 379 8023
CLP2p(15ng/ m) 8114* 9915* 709 72+12* 315+48* Aged
donors None 307 285 69+12 488 16034 LPS(100ng/ m)
8112* 6612* 13022* 15322* 740130* CLP1b(50ng/ m ) 39+9

TABEGo! T GhRTB-arc O Paminses aridking piduetian dsam murine spleen

subseqqqggu@ﬁwoPﬁa?ggi vidual spleen sanples in each
group. Tissue maclophages were obtained for each

Treatf@neen pr e@f@&ﬂé{gvé}ﬁnd%ﬁ%%%g%aé%ge. Cells were

i ncubated for 24h wth as shown, and

of ceBuper nat anifls-1t est ed fIoWFo, di f f erregHp cyt okitprg. Cont rple

in nediumonly or with

100ng/ M LPgmlp Data (arithnetic meanSD) shown ar e pg/ml

pool ed from#ad—Tdenticat—stuti-es—ustng—t+pH-ecate

cultures for assay of each cytokine. Cytokine |evels
Youry doxforoWn as ng/ml, except for IL-6 (pg/m). WO

2004/ 073728 PCT/ EP2004/ 001553 108 * p<0.05, conpared

wi th age-matched control cells incubated with nedi um

only (first r f each,donor gr . TABLE 12: CLPlb
None, nd CLP2p indgﬂ cyt oki EQet r oduct ggfggfrom spfsén 45+9
LPS deo0s/illy ¢ celolgs2(r eat mpptgs+Cyt okizngrdsevel sqpdl Al tur §gn, 41+

super nat ant sb - - - -

CLP1b (50ng/ml) 26+8 44+47% 32+6 3749 80+23
CLP2p (15ng/ml) 81+14%* 99+15%* 70+9 T2+12% 315+48%*
Aged donors

None 3047 28+5 69+12 48+8 160434
LPS (100ng/ml) 81+12% 66+12%* 130+22% 153422% 740+130*
CLP1b (50ng/ml) 39+9 30+8 55+10 5349 210+54
CLP2p (1 5ng/ml) 57+10% 49+7* 99+15% 109+ 13* 440+70%

? 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 supernatants tested for
different cytokines. Control cultures were incubated in medium only or with 100ng/ml LPS.

® Data (arithmetic mean+SD) shown are pooled from 4 identical studies, using triplicate
cultures for assay of each cytokine. Cytokine levels are shown as ng/ml, except for 1L-6
(pg/mi).



of cells IL-1 TNFa TGF(3 IFNy IL-6 ng/m pg/m  Young
donors None 42 42 62 92 155 LPS(100ng/ m) 15625* 379*
w@ o/ 06510 33055 CLPI b (50ng/ m) 468* 10+3 BRAWEP2064/001553

13713* CLP2p(15ng/ m) 961818 226* 245* 356* 15228
Aged donors None 124 52 72 44 448 LPS(100ng/ )
19635* 256* 637* 8812* 1230230* CLPI b(50ng/ m) 5918*
8+3 286* 398* 47076* CLP2p(15ng/m) 13916* 124 469*
649* 740120 a + b as for Table 4. Dendritic cells

* p<Gned econtpeséchwith fage-neatciiedsqingreNcgiis epaubatadomitramedium only (first row of

eacwy%ﬁgggggg earlier [see Expl. 13.1.1]. Data (arithnetic
nmeanSD) %omm are pooled fromb5 experinents, using
triplicate cultures for assay of each cytokine. *

< 5, ared with age-matched control cells
TAB&Egﬁat%@gaBt @%dﬁitﬁesnupdvﬁer sytoking groductionorfoom spleen
gr oup) dé@ﬁﬁﬁ?%@ 43728 PCT/ EP2004/ 001553 109 These
a

dat a suggest regul ati on of nonoki ne/ cyt oki ne

production by macrophages is an inportant variable in
' that the manipulation of this

Treatinemt i on b(;yfoﬂcamtlémiéin@umreksupéﬂna%ﬁbsbm ght contribute

¢ ]éo al t er ed— ged _individuals The
ofcellifect of BrP pools AWHOL-6 prBABBti on i IFNrti cul aiL-§
haot L1 .~ ¢ 1l £ i ~hit

IMterestim ce Tt—was—found—that—H—~6—+tsetf m-ght

contri but eg%o changes in type-1 (IL- 2, IFNy) and Pg&ml
Yourgydsirogs (| L-4, 1L-10, TG-(3) cytokine production from

activated T cells [Gorczynski, R M, 1997, R ncon,
Noneny | 1997]. 134222 Macrofhdge deri6e@ nitric @d de as d5+5

Les IR o dPoRR Dy acslhages AEEbeen | AELDST eq BA0LSS”

t he i mmunor egul ati on

CLP1b (50ng/ml) 46+8%* 10+3 1444 24+6* 137+13*
CLP2p (15ng/ml) 06+13* 22+6% 24+5% 3546% 152428
Aged donors

None 12+4 542 T+2 444 44+8
LPS (100ng/ml) 196+35%* 25+6% 63+7% 88+12%* 1230+230%*
CLP1b (50ng/ml) 59+18%* 8+3 28+6* 3048 470+76%
CLP2p (15ng/ml)  139+16% 12:+4 4629 64+9* 740+120
a+b

as for Table 4. Dendritic cells were obtained for each spleen p‘reparation as
described earlier [see Expl. 13.1.1]. Data (arithmetic mean+SD) shown are pooled
from 5 experiments, using triplicate cultures for assay of each cytokine.

* p<0.05, compared with age-matched control cells incubated with medium only (first
row of each donor group).



performed by those cells [Stuehr, D.J., 1989; Nathan,

C., 1992]. To check whether CLP pools may induce sone
w@bookns37ed f ect s by perturbi ng NO producti on (bRCT/EP2004/001553

i nfluencing the induction/#&dtivity of i NOS), the

effect of sinultaneous adm nistration of CLP2p and

L- NMVA, an inhibitor of i NOS, on the in vivo

nodul ati on of cytokine production in aged vs young

m ce was exani ned. Data from such studies is shown in

TheseaBte auggestthahregulatior of marmkinedsytokihe PREJGEHH by macrophages
pl een

s ah BT AR 48 B2 508 pieaShn 04 b theomporsaion of this
functtéi bizRPAYlbhS CLth FéﬂﬁZJ@ﬁa@é éc%htrﬁft@% @ﬂ%g&d n8Bompetence

. reversal of age-related S 1ncyto
In ageddindividialey ToePefiesionf ceLBf peaisuah 106 ofiotectie akSparticularly

5 45 AR R GO T et S oo (.
2, IFA Jaridl 320 (H54, 11-6'50,1mf&w@ﬁegp\@gg_gt&cirﬁrf%%?gv%&g T cells

1260180 528 164 10724 254+32 " Youn
[Goreaski, d1.0.09835 Ripgen) MAJETE) 4310 38570* 13925* 559+
17930* 1146110* Aged (E) 13626# 910130# 5413# 163#
0522# 575+63# ed (E+N) 225 0* 48088* 14626* 638*
13'2%622 JpRphage &'Ae%b\(mé Rjriggexidel 23 e anedliater Bk N LP-induced
Wer e d¢fefds A/ .mN,fefers to daily injections
wi th L- NMVA (‘%%%ﬁkg’fwf'maoughout the experinment. E
indicates injection wth CLP2p (100, ug/nouse i.m; 4

Productiars 0AtNG bpymasiophegbs )hasVbeen RifcSReEN ir .
d%ys after the | ast i%j ection o? Cfg%p orligﬁﬂ@ﬁ%@egu'at'on
perfosMigeby thaseneells 1qtuelr Mur,i 1989; \sMhamt Ct,i 18923f To check whether

CLP ;@%{S%Eﬁ&?()wadrc g/lsm%]Asfi fltgtr e&%q%egy 1r:)Ler6tlLr1]l%inlgz'N6 production (by
influencing the induction/activity of INOS), the effect of simultaneous administration of
CLP2p and L-NMMA, an inhibitor of INOS, on the in vivo modulation of cytokine
production in aged vs young mice was examined. Data from such studies is shown in
Table 13. Serum nitrite/nitrate as well as ConA induced cytokine production from

stimulated spleen cells was measured as described above.



# p<0.05, conpared with rows 4 or 6. Inhibition of NOS

in vivo (wth L-NVWMA) inhibited the reversal of
wage4asyesi ated alterations in cytokine produpti/@aP20a$001553

i nduced by in vivo injectiow of CLP2p, along with

inhibition of serumnitrate/nitrite induction produced

by CLP2p. In separate studies in which tissue

rracrophages were stinulated directly in vitro with

/| 2p, the dose WO 2004/ 073728 PCT/ EP2004/ 001553

TABLE1 11']'-‘f'§ ghiof de NMMAs onrigversalnob rgeyrelated clianges in cytokine
pr o d&fblfﬁﬁq&%ﬁe range 0.02-0.05 jig/M. 13.2.3

| nducti on oxide release in nuri ne BVMDM
Stinmulation of nurine BMDMin vitro with CLP1b or 2p

S £2f o5 M8 h e T in a
ource o efidn ent?ﬂiﬁxf‘edle{rag in &Bﬂu B%St?.ﬁ)eﬂlat !

dose- depend nanner pool s bei ng potent
Cells/serum naifrase/sitrieFilg2 56) . FofL-oth, CIPib and mWythe 116

Ki cs of this process were determined (Fig. 56).

Th vol venent of the inducible isoforn1of t he NO

synthase (il outd—be—denonstrated by the—addit+on
of L- NMVA (Sﬁ’g)m% Furt hernore, CLP1b/2p synerqgi zlég/

Young (S)wuthslzmnsy in 1'1b1®8220:t|vat5|5¢9 (Flg.163) . an g5 96t 220435
een with LPS. The ability of the CLP podls to -

Young (E); ndugi—m rel #@@Hf& not S2&8t ri ct el:ﬁit4o the BRLRA C 254432
Y i nbr rai s al,gogdet ect
oung theirazj‘Tm(ﬁie i ni re rai nsg(g-9 1/6 glgg?ylo %28”9
E+N) 129Sv). 13. 3 Human system i-n V|tro (Methods) 13.3.1

Cyt oki ne i nduction and determ nati on Wuol e bl ood

cultures fromfreshly drawn peripheral blood of
Aged (S heal 4By 6lonor s, xSet B 5 es (Falgco
ged (5) Bect on D@lckl nson @n a th) atrjsvol umg%g? 500 ﬁ%:iébgy 1146+110%
Aged (B) consli3ég26# of 3Q0k130%0l e IBueosk 50 ljgst# mul at195+2(2%HA als75+63#

400

or CLPlb/2 at 1:10 dilutions) and
Aged (EH\&PM %glﬁ medi #4848 §upp| eHEM268 wi t 93+8%] ut arﬁ6ﬁ¢28(2m\19095+153*
and antibiotics. After 48h the cultures were
centrifuged, supernatants were harvested and tested

for their cytokine contents by ELI SA. Cultures of
human peri pheral bl ood nonocytes (5 x 105 cel |l s/ 500
Pd/well) were stinmulated with CLP1 b or -2p in

2 Yoty hoBd 3486 kst 578196 Ria WHE' ELUGrolB) N refers to daily
injections with L-NMMA (30mg/Kg) throughout the experiment. E indicates injection
with CLP2p (100ug/mouse i.m.; 4 doses at 3 day intervals). Mice were sacrificed 3
days after the last injection of CLP2p or saline (S).

® Mean serum (nitrate+nitrite) (+SD) at time 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 iINOS 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/nitrite induction produced by CLP2p. In separate studies in
which tissue macrophages were stimulated directly in vitro with CLP1b/2p, the dose



harvested at different tine points, centrifuged at
hi gh speed to renove any cell debris and tested for
WO b@in737b#- a and Interleukin 6 (IL-6) content bYT/ER108£001553
(R & D Systens, W esbaden)11 ELI SA's were perforned
foll owi ng the manufacturer's instructions. WO
2004/ 073728 PCT/ EP2004/ 001553 112 13.4 Human system
invitro (Results) 13.4.1 Induction of cytokines in
cul tures of human | eukocytes and isol ated nonocytes
requivgd GoPHtinfigatitirolof dytaidee @yl NOr prodietien S@as Ui madrahge 0.02-0.05
ells were stinmulated for 48 h with CLP1b and CL .
”g/"'#he rel ease of 1L-10, TNF-a and IL-6 was determ ned by
ELI SA. Both pools induced a simlar release of all
three cytokines (Fig. 59). Cultures of peripheral
13.218 oodnduction taf nitvic oxiizt relgass innanaindBilIRNove and
stinmulated with CLP1 b and CLP2p for various periods
of tinme. The release of the cytokines TNF-a and IL-6
t dye u ' LI
S e B R PR SER 10 el PESRAA R Hejood the
releatsads‘eN@oumlan@QBamdepemd&ﬂt enammerp viihubothr psols Being gbm énducers
n contrast,

o 8 R B B el VB A, BB F hodines (g

| M JRAL
. TNt 8 BT o

demongiraipfa§ys the oeddision iof zdwll\/l/acu(mgrwbufmhe(mw )CLP1b/2p

syneliE€ witr] B4 in b, dahaion Big. 1he e Eeft%sﬁ ISP S9RN WBGkPS. The

ablht%fof @Y@C@Pf Bdol84o hﬁdl.r%\éﬂ%rl@té‘é%%éé ﬁQt t’ﬂﬁé& é@‘%jéeﬁAﬁ_%/c inbred

9-cells, which were subsequent ec e
strairy caitcwagralse gigiectable with LBMM\i)romTotber enols? Miwedl | trains (e.g.

h and destruction of cells determ ned
057%?35 QPCQPPé%AS Tabl e 14 shows, CLP-Pools were

capabl e of inhibiting the cytostatic effects of the
virus, nost likely by inducin (ant|V|raI)
3.3 nt eHwhansystems inmitre (Metheds)ect i s corroborated by

[ini Vi w t hat herpes
18.8.0 ¢ oGRS @Pkﬂﬁ'ﬁ%& ment wi th FSLE
Yokochi [ Yokochi, S. (1977)] reported that a phenol

extract of hog liver together wwth |FNa exhibits an
WholgRlpQdl chlftuiest isem. freshiy: digwre perigheral bisosihef haaliydionsirs were set

up i 1EHAC tud¥eRBARbA O Becton Dickinson) in a total volume of 500 pl. They
consisted of 50 ul whole blood, 50 pl stimulator (PHA at 160 ng/ml or CLP1b/2p at
- 1110 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 uliwell) were
stimulated with CLP1b or -2p in 24-well-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). ELISA's were performed following the manufacturer's instructions.



ways of biological analysis and test systens were
enpl oyed, these findings are not relevant for the
w@e@geni72g nventi on. WO 2004/ 073728 PCT/ EP2004/ BOW/BBRI04/001553

113 TABLE 14 Inhibition 0112vir_us-idnduced]c L eul ture
cytopat hogenicity by CLP-Pools in doses o pg/ cu

*3/ CEP- 180 50 25 12.5 6.3 3.2 1.6 0.8 0 Pools CLP1 b
+++++++- - CLP2p++++++- - - Mdium- - -
- - - - - - +=Virus inhibition due to the presence

of Interferon = Cell destruction (cytopathic effect)
: 5 CLI Nl CAL ASPECTS OF
134EéLgC§H‘gﬁaﬁ/%y%éTs QW% o-nodul ation In
13.4¢b- oplacarction of ciytdldaks M oiturekesy ﬁuﬁfarplﬂdko%?@é aftisolated
different ages (45-85 vyears) and with infor

conseMPNQCYEes bYLEPTRRD were performed with regard to
the dynam cs of cytokine production by whole blood
after intramuscular injections of FSLE (300 ny

Whojg btoedrrsulimees weiré: sehup iridois- cdlig \@yr%rétlrﬁmaé@rd ﬁﬁ'lfs h with CLP1b
-8 volunteers were invol ved
and B2, (ﬁ}% relgRse Ofutle-d PudBiE- @calwalLeGIvmsadate&rrmgan by ELISA. Both

ool e REBMREER B BHLDSSIORRL S B Pl O

Cultures off pesiphersl bloods Mnoch s Welre abbte ugt %E abé&|9ed above and
tendencies in th

stum%@ ﬁ@ %%ﬁa&q%gagga fee va@@@@mezueds dfmraeldThe creleasé of the
cytokiSes WRIH- aké}‘km F?‘l?o R e HE? &%a%mﬁgg ﬁgi‘%r cﬁ by ELISA

vary, So t concP
after| g?g@ amqirrﬁérfs(lag @ﬂthhe reslits ROMfieHSE tho® lobtained with whole

blood cultures. The release of TNF-a showed a maximum at 18 h. In contrast, IL-6
reached its maximum between 48 and 72 h of stimulation.

14. EXAMPLE 14
ANTIVIRAL EFFECT OF CLP-POOLS IN MOUSE MACROPHAGES

Bone marrow derived macrophages (10%well in 200 ul culture buffer (DMEM)) were
treated with CLP-Pools in different concentrations (Table 14). Cells were washed and
kept at 37° C for 24 h. Supemnatants (100 wi) were added to L929-cells, which were
subsequently infected with vesicular stomatitis virus (VSV). Treated L929-cells were
kept at 48 h and destruction of cells determined microscopically. As Table 14 shows,
CLP-Pools were capable 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
IFNow 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.



The effect of a single injection and of two injections
given in a distance of either two or seven days was
wore@goryads For that purpose whol e bl ood sanpl eBCT/ER0041001553

before and at various tinmes (weeks, nonths) after

FSLE-i nj ections, were analyzed for cytokine

production wi thout any further activation, at 24, 48,

72 and 96 h of culture. 15.2 Results Fromthese first

trials it is obvious that (i.m) injections of FSLE
TABLEdfl£e a wave of changes in the production of several

eks. |levels
si ngl g“ﬁ%@é@ Qie\ﬁlﬁf%ﬂ%%ﬁﬁﬁfm@@mmm&mﬂ?@@ls. inngloses of

FSLE gpéj?cti on of Interferon-y (IFNy), a T-cell
pr oduc werful _macrophage-activating factor
[ Robert, WR 1982; Vitteta, E. S., 1990] increases
about a foI% with a maxi num after 14-21 days. The
LPi ner ed08 Ry n@dP expl BB t He3 obkdrved.Gntivd.8al 0
poo|§ffects of FSLE and Pools CLP1 b/2p (see Exanple 14).
Interleukin-2 (1L-2) is a potent T-cell growh
stimulator inducing naive T-cells to T- effector celTs
CLP{]t?laneway, Ch. A, 1995]. Also B-cell growth and
ffefentiation hds beent demvhstrated. - 2, -
CLP2prt hernore, can functign as a_gor O\Mh i nhi bi tor in
neopl astic cells [Rosenber g, S A., 1987; Hat akeyanm,
Mediym  1991] . Syner gi-sti c co- oper-at i on of IL-2 and | FN~y

d [Qpp
Vitteta, E.s., 1990]. After FSLE (i.m), [IL-2
") prwﬂumtuSqﬁhubni@hQﬂfe% theldie ﬁ&%@ fold the
average control figure, a?eer m\;‘ V\eé@s remai ni ng

el evat el gesiructi fopatinic leffec\Dyamivs GTBE2S
PCT/ EP2004/ 001553 115 Interl eukin-6 (IL-6), however,
shows a tendency of decreasing after FSLE injections.
Most figures neasured, especially after two injections
(2 or_ 7 days dlstance) are Dbel ow those of the

15. non- BXAM ﬁ Ecntrols. This effect may be in accord
with the here described finding that FSLE-injections
in nmice reverse age-associ ated cytokine inbal ances,
wi t h CLINFCAEZSPECTS OFFHSIE hhatcLPIsbisis on ( Exanpl e
11.2.2 and Table 10) - an eftfect which can al so be
i nduced by giving anti-I1L-6 antibodi es [ Gorczynski,
R M, 1997]. It is known that agi ng humans have
elevated IL-6 serumlevels. O interest is the
dynam cs of Interleukin-10 (IL-10), known as
pl ei ot ropic

15.1. Immuno-modulation

In co-operation with healthy volunteers of both sexes and different ages (45-85
years) 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



antiinflanmmatory regul ator of macrophage activities
[ Marchant, A., 1999; Mowore, K W, 1993]. After two
WO BWE073TRECt i ons i n one week distance, |L-10 pPOLER1000001553
i ncreases about 4-5 fold widh a maxi nrum after 14-21
days, slowy returning to normal val ues over 1-2
nmont hs. From these experinents it appears that FSLE
stinmul ates the production of inflamatory up- and
down-regulators in a "natural™ equilibrium a fact
expeftmem (F-ghtis, 8f Soueses| monsimad fgoaeliableestatisiic tanabfses; i.e., only

LALGGt: ventio f any undesired . o
tendpRbES ih 08 RRfb oF RIS PilicBhn SRMAE Fepiibeas. f agditon, it is
well Dknoveln ethat Andivitii@Blhurhan Siifttilie DSaraffRAGISORRE) Wy, B¥Cthat final
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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 differentiation has been
demonstrated. IL-2, furthermore, can function as a growth inhibitor in neoplastic cells
[Rosenberg, S.A., 1987; Hatakeyama, M., 1991]. 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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FromMBesq;wxmn@m’@aag 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 D'Andrea, A., 1993]. It should be
mentioned that two consecutive injections of FSLE in 2 days distance may lead to a
partial state of short-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 years, either for oncologic
purposes or in chronic relapsing or chronic viral diseases (herpes and hepatitis B and
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optional Iy (an) additional conpound for the
preparation of a conposition for alleviating the
w@oadwensy2si de effects of irradiation. 23. The PSPEP{004/001553
claim17, wherein said cant®r is selected from
prostate carcinoma, breast cancer, squanous cell
carci noma of the cervix and adenocarci noma of the
pancreas. 24. The use of claim 18, wherein said
i nfections are chronic viral infections. 25. The use
of claim 19 wherein said allergic conditions include
type-1 allergies, hayfever and allergic asthm. 26.
CLAIigs net hod of claim 20, wherein the reverting of said
age-related i mune inbalances is related to an
activation of nmacrophages. 27. The use of claim 21,
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ted to an activation of macrophages.
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%Blﬁatlwﬁgg%frbh%%ﬁthe%&p%{n@t | Wiohain? ORh§ SllaRived & c8Mmpound(s)

or al
and optlonally an excipient; or

comprising endotoxin or an endotoxically active portion 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
carrier 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 pharmaceutical composition of any one of claims 1 to 6, wherein the
combination(s) of chains is/are free of heme.
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11.

12.

13.

14,

15.
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The pharmaceutical composition of any one of claims 1 to 7, wherein said
endotoxin is bacterial S- or R-form lipopolysabcharide (LPS).

The pharmaceutical composition of any one of claims 1 to 7, wherein said

endotoxically active portion of endotoxin is the LPS-derived polysaccharide-free
lipid A component.

The pharmaceutical composition of any one of claims 1 to 7, wherein said
endotoxin is natural or synthetic penta- and/or hexaacyl-lipid A.

The pharmaceutical corﬁposition of any one of claims 1 to 7, wherein said

endotoxin is natural or synthetic penta- and/or hexaacy! lipid A monophosphate.

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

'single chains thereof or combinations of chains thereof to endotoxin or the

endotoxically active portion thereof .

The pharmaceutical composition of any one of claims 4 to 12, wherein said fetal
liver (glyco)peptide is phosphatidylethanolamine-binding 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.

The pharmaceutical composition of any one of claims 1 to 13 confectioned for
oral administration.

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 Mg of endotoxin or
an endotoxically active portion thereof.
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21.
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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
stimulating the innate and adaptive immune system.

Use of endotoxin or an endotoxically active portion thereof, fetal hemoglobin or
(@) 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. |

Use of endotoxin or an endotoxically active portion thereof, fetal hemoglobin or
(@) 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.

Use of endotoxin or an endotoxically active portion thereof, fetal hemoglobin or
(@) 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.

A method for reverting age-related immune imbalances comprising
administering 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) to a human.

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 changes of cytokine/chemokine production which occurs in an age-
related manner.
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23.
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27.

28.
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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 composition for
alleviating the adverse side effects of irradiation.

The use of claim 17, wherein said cancer is selected from prostate carcinoma,
breast cancer, squamous cell carcinoma of the cervix and adenocarcinoma of
the pancreas.

The use of claim 18, wherein said infections are chronic viral infecticns.

The use of claim 19 wherein said allergic conditions include type-1 allergies,
hayfever and allergic asthma.

The method of claim 20, wherein the reverting of said age-related immune
imbalances is related to an activation of macrophages.

The use of claim 21, wherein the reverting of said age-relaged immune
imbalances is related to an activation of macrophages.

The use of any one of claims 16 to 19 and 21 to 25 and 27, wherein said
preparation is confectioned for oral application.



