1 NOVEL USE Field of the invention The present invention relates to the
use of peptides, polypeptides and proteins, comprising certain elements
of the group of proteins called Antisecretory Factor (AF) in 5 the
manufacture of a medicament for treating and/or pre- venting a condition
that is characterised by or associa- ted with the pathological loss and/or
gain of cells or hype rproduction or abnormal degradation rate of proteins,
expressed in the cell, such as at pathological degenera 1C tion, or loss of
control of repair, recovery and/or rege- neration of differentiated cells
and/or tissues, inclu- ding stem celm&itor cells, or medical condi-
ions characterised by or associated with such conditions including
damagé ¢o tife brainianckathisarts of the ner- vous system by trauma,
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including damage to the brain and other parts of the ner-

15 wvous system by trauma, asphyxia, toxins, hypoxia, ische-

mia, infections or degenerative or metabolic insults,
resulting in defect, hampered or otherwise abnormal
structure and function. It especially relates to a new
use of an antisecretory protein or an oligo- or
20  polypeptide or derivatives thereof, a new use of an
antisecretory protein inducing food (ref. 15) and a new
use of an egg yolk with a high level of antisecretory
protein,
Further the present invention relates to a method of
25 propagating, inducing, reducing and/or maintaining the
genesis of an isolated stem cell, and a method of treat-
ment.

Background of the invention

Traumatic, asphyxial, hypoxic, ischemic, toxic, in-

30 fectious, degenerative or metabolic insults to the cent-
ral nervous system (CNS), peripheral nervous system{(PNS)

or autonomic nervous system (ANS) often result in damage

to several different cell types. Examples on a degenera-



pulations of cells. The former is in particular associa- ted with the specific
loss of dopaminergic neurons in the 5 substantia nigra. Similarly, multiple
sclerosis is asso- ciated with structural and functional affection of axons

as well as loss of myelin and oligodendrocytes. Another illustration of a
degenerative disorder caused by a loss of neurons is Alzheimer's

disease. Additionally, there 10 are manyzinstances in which CNS, PNS

ancdt ANS injuidgs obrdiseasesamigssoeiated-with damageiten zheimer di-
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brain tumours and neurotrauma mostly is due to repalr and

20  rebuilding of the surviving cells. Nonetheless, postnatal
neurogenesis persists well into adulthood in all mamma-
lian species, including man, in the subventricular zone
(8VZ) at the lateral ventricles in the brain as well as
in the subgranular zone (SGZ) in the dentate gyrus in the

25  hippocampus (Ref. 2, 3, 4). Additionally, there is to a
minor extent formation of neural progenitor cells in the
spinal cord and in the ANS. It has to be stressed that
vascular cells, microglial cells and macrophages as well
as connective tissue cells may be rebuilt and formed at

30 injuries to and diseases in nervous tissues.

There exists an omnipotent cell population in the
brain, named the progenitor cells, as in other tissues in
the body of adult mammals, including humans. Neuronal
progenitor cells are stem cells and reside in the subven-

35 tricular zone (SVZ) at the lateral ventricles of the
brain and in the subgranular zone (SGZ) of the dentate

gyrus in the hippocampus, where such cells continuously



tures, and eventually either degenerate or survive and differentiate. The
new-born neurons preferentially in e.g. the SGZ migrate into the granule
cell layer of the 5 hippocampus and eventually express markers of
differen- tiated neurons and have morphological characteristics
corresponding to differentiated granular cells, establish axonal processes
into the mossy fibre pathway and form Synaptic connections with their
targetsin Hae hippocams 1Qpus, {Ref )t oHghttehe sitessed thatd ruc-
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stream supplying the olfactory lobe with new nerve cells,
but at e.g. stroke and neurotrauma may the migrating pri-
mitive neuronal progenitor cells deviate to the injured
or diseased site, 1f situated in reasonable vicinity to
the migrating precursor cells.

The proliferation of progenitor cells in the SVZ and
in the SGZ are influenced by e.g. the administration of
growth factors, interleukines, N-methyl-d-aspartate
(NMDA) receptor antagonist or by the removal of the
adrenal glands, which latter results in reduced levels of
or absence of corticosteroid hormones (Ref. 7, 8).
Additionally, the exposure to an enriched environment is
accompanied by an increased number of surviving, newly
formed granule cells as well as by increased total number
of surviving neurons in e.g. the dentate gyrus (Ref.9).
The formation of new nerve cells turns reduced with age
(Ref. 3}).

Diminishing the inflammatory reaction in a nervous
tissue after an injury or a disease is beneficiary and
results in an increased number of surviving neurons,



improved and extended formation of synapses and reduced astrocytosis,
concomitant with less hampering effects on the blood vessels and
associated structures and thereby the circulation. A weak to moderate
inflammation is 5 beneficial with regard to the repair and to restorative
events as well as to the neurogenesis, while a strong inflammation is
detriments’- and may result in an accen4tuated loss of cells and tissue,

that otherwise might have recoveted, 10, The anfisgerstory féﬁg”éé 4458
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at AF are to some extent hamologous with 25 tpe ,
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in the d 9SHRA J80can:yIntheryesest inventien dddptotesare defined
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properties. The prcteasomes have a mgltitude 0 funcIionTsu&elated.to the

dedt48aT6H of Sufpius Protein a8 Welas ShbFeifed- trwanted, —= ™2™
15denturdes pristoided mnaedthervise EBRArMA&IASSteiRs fFurtfier; tiée human
AF/SBajRpriais involver inthe distehutionvasd transpettation ofreihe

const:.. 35.ents, Mot evideptly proteings Pavidson and dlickey (Ref. 11,
12)rep0ﬁ%%gNgé¥iggb§il&ﬂg?%g|gggg§dnggeQ§¥EyE% cgﬁﬁggéry and
antisecretory effects in AF:s is seemingly localized to
20 the protein in a region close to the N-terminal parts of
the AF, localized to no 1-163, or more preferably 36-52
or 36-44, or modifications thereof.
Recent studies, performed by the present inventors,
have disclosed that AF are to some extent homologous with
25 the protein S5a, also named Rpn 10, which constitute a
subunit of a constituent prevailing in all cells, the 26
S proteasome, more specifically in the 19 S/PA 700 cap.
In the present invention AF proteins are defined as a
class of homologous proteins having the same functional
30 properties. The proteasomes have a multitude of functions
related to the degradation of surplus proteins as well as
short-lived, unwanted, denatured, misfolded and otherwise
abnormal proteins. Further, the AF/S5a/Rpnl0 is involved
in the distribution and transportation of cell consti-
35 tuents, most evidently proteins.
Davidson and Hickey (Ref. 11, 12) report in two ar-
ticles published in 2004 in international, scientific
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journals, that they had generated an antibody against AF, which
modulated inflammatory reactions, confirming the statements in the
previous patent application and patent (Ref 10, 14). 5 Summary of the
invention The present inventors have now surprisingly found that AF's

and fragments thereof are capable of improving the repair of nervous
tissues, as well as mediating and/or reducing the effects of trauma,
inflarymations and. 10 al progressiye degeneyations, as:delermined B ar,
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improvitly RS BrEdiedonmt o REAmTold BRACGthSF issTid tonstituents ©
otheraisengocumitatives thaehiorsscrigite fosvicl Benidieid effettent
have beendlS dagumented for e.g. vascular constituents as well. AF and

fraglrpn%gﬂ heorgo%gge further.gapable of rescuing nervous tissue
constrmemgsand—smfpvn'p‘mm ' ion of %)rogepitor cells prevai ing%'n tfr]%
adult CNSPhiR” §Bg0Ests™ FeW AT 8RitiigTRBAE &F Action I that AF
and 2atitfragnrerds Eoutdraicdtate RRE 203c NG aPRPS VR aPof “dMetted 19
cellsy aswglk as fagilitatingoproliteratior: anda migratibnaof stemiand ng

pro%?@?%%'é%i[%&ﬁg;ss%@ea%%f%@@s'rb@a@%aﬁh%mﬁaﬁa@ﬁml@s and

recognized that A and certajn, fragments thereof can modulate th
de&%@ﬁfﬁ%?éﬁéi‘ﬂe re%ee?‘leerrlgﬁgnlctl)f) rrll%r\/o%“fé tggﬁgrc%%%ﬁgl%é’ntg,e&uged

migragien ahdrgiferstidtiorsEprogRAito cid Rt theJofhatidn 6Fa t1on
synapses betweeavaxisting eells-andt -newrcell§, fagtaatngpsynapse other
f Ort@i‘ggfﬁfn@oweﬁ%eéh%gdrﬁ%\@mgét%;l&aaraﬁgmﬁ@g t_ﬁ%@t@_@n&
extent of de- generation and tissue destruction. The present invepsion thus
pro{flleclse%l%iL ﬁgw%gﬁda%sﬁ?&e\iec? %%%n%ﬁé%ea@[flr%ﬁﬁgg %,a g&s%r%c%%ons of,

15 diseRsesnen be disortiefs 6 tHERS NS BN SAHOCARS Sniet die: 35 did 2

20

25

30

thetehyoprevides-pessibilities dorfieréficialdnpiirdrrcerdn the furatrngfrvous

the dissW@eEconstituents and support proliferation of
progenitor cells prevailing in the adult CNS. This
suggests a new and exiting mode of action in that AF and
its fragments could mediate the rescuing and survival of
affected cells, as well as facilitating proliferation and
migration of stem and progenitor cells in the SVZ and
SGZ.

In particular, the inventors have recognized that AF
and certain fragments thereof can modulate the destruc-
tion, repair, regeneration of nervous tissue consti-
tuents, migration and differentiation of progenitor cells
and the formation of synapses between existing cells and
new cells, facilitating synapse formation and functional
recovery as well as decreasing the rate and extent of de-
generation and tissue destruction.

The present invention thus provides a new and impro-
ved means to treat injuries to, dysfunctions of, diseases
in or disorders of the CNS, PNS and/or ANS, inter alia,

35 and thereby provides possibilities for beneficial in-

fluence on the function of the tissue.



The brain and spinal cord in adult mammals, including humans, retain the

ability to generate neurons throughotit life, although that is to a large

extent restricted to certain regions only. New neurons, gli.a] cells and

tentatively also vascular cells are generated by the proliferation of stem or

pragenitor.cells. During i research,gading (9 (g presentyinventian, i . qing
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vadQ9Less of a neurpnal disease ordisprder.by the, administration gkancen or

ef=ecti-ve amqunt of AF gr certain AF" fragments. It is, thus possible to
PTIEEE0e Mervous tissue dnd 2 s 1eadl“a%opﬁ%n§£e present

&ct ceii formation: migr
invwfifferenitiation aRdcsyiTapse fonRtaticH afterither Heurohalfardghalcelrescue
nedossiin thesGNS, PNSr ANS;osdo prevenththecagedelated detoratiorp of new
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are n1amea agearding [o.ne n bipchemistey sammanly used pbbraviations. <
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In the subsequent text, amino aclids are named according to
the in biochemistry commonly used abbreviations based on the
use of a single letter to identify each amino acid.

In one aspect, there is provided the use of

an antisecretory protein;

or an oligo- or ©polypeptide or derivatives thereof
comprising an amino acid sequence of Formula I:

X1-V-C-X2~X3-K-X4~-R-X5 (Formula I)

wherein

¥1 is I, amino acids nos. 1-35 of SEQ ID NO:2, or is
absent

X2 Is H, Ror K

X3 is S or L



rescue or by a pathological loss and/or gain of nervous tissue, wherein
said condition is multiple scie- o is s, asphyxia, hypoxic injury, ischemic
injury, traumatic injury, Parkinson's disease, Alzheimer's disease, stroke,
demyelinating disorder or hypoxia Heart failure. In one embod_mer _t, the
Formula | has the sequence chosen from one of: a) air. inc acid numbers
35-3152 of SEQID:NO:2, amino acid numbers 35-46 of SEQ 'D 110:2,
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the use of 520 pel’ ete food in the manufacture 9f a food .or medical for%d <
2§61 the treatrientantfor prevgntcon of & condition assodiated with of ==~ "

t 1 graractertdediiiiescie of by aputhoogica=l6ss Evd, forPg&in o?%je?\%iﬁij%lsf
astissue; avhereirysaidicondition s multiples stkerdsis, asphyxia; nvpoxdomatic
1 nHjury, isehemic iRjyry, stragmaticdnjurys Fandnseis diseases sAkzheimersie,
dedlse se, str troke Cgesng\é%@até qé orgtj-‘:-r o%@é@g( %Q‘iﬁgégr are. In a
Wﬁ/rd asp ect ere s reV|rae use o an eg with a high level,
pref&ﬁéb‘ﬂl}lﬁt %%O%WWE Lﬁﬁ%/rﬂ?r@f%ﬁt@ea@?or@ %?ot@ﬁqﬁ?fh%e chosen
f rpranofeactare: of a food or a medical food for the treatment and/or
preventiemofia eenditieniassociated-with errchatacterised by rescue or by

a pafho-ngical '%%Sl%nq{%g@@soff@rwsotssyg whgreip .said condition
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yzZle tr
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f) amino acid numbers 1-163 of SEQ ID NO:2

or a pharmaceutically acceptable salt thereof.

SEQ ID NO: 1 is the amino acid sequence of the anti-
secretory factor polypeptide or protein as given in Johansson,
E. et al. (Ref. 13} or Lange, 3 et al. {Ref. 10, 14)

In a second aspect, there is provided the use of SPC
pelleted food in the manufacture of a food or medical food for
the treatment and/or prevention of a condition associated with
or characterised by rescue or by a pathological loss and/or
gain of nervous tissue, wherein said condition i1s multiple
sclerosis, asphyxia, hypoxic injury, ischemic injury,
traumatic injury, Parkinson’s disease, Alzheimer’s disease,
stroke, demyelinating disorder or hypoxia heart failure.

In a third aspect, there 1s provided the use 0f an egg
yolk with a high level, preferably at least 1000 FIL units/ml,
of antisecretory protein, in the manufacture of a food or a
medical food for the treatment and/or prevention of a
condition associated with or characterised by rescue or by a
pathological loss and/or gain of nervous tissue, wherein
said condition 1s multiple sclerosis, asphyxia, hypoxic
injury, ischemic injury, traumatic injury, Parkinson’s

disease, Llzheimer’s disease, stroke, demyelinating



ar_d/or loss of control of regenera e lith. of and/or loss of control of

regeneration of a differentiated cell and/or tissue, an embryonic stem.
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diderived from & gtens cell @raproy #edlwitteor another embodiment the
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and/or cell populations. In still another embodiment of the invention the

20 damage to the central nervous condition is caused by and in system

or a defect in the central nervous sssser urnatic, vet another one the
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inflamma 25 disorder. , y-ion is caused by In a further embodiment the
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_ri afifth aspect, -here is provided a met-,-.,d of :rropa:atint, ir_ducinc,

reducing and/or maintaining the genesis of an isolated stem cell arc./or

stern cell progeny from any germinal layer in vitro, characterised by

treating tne. isolated co-1 with an antisecretory protein o_ an oligo or

polypeptide or der=vatives thereof comprising an amino acid sequence of

Formtila®: X3485 & REBEFK X RO B (FofmblP Y \RWRErei Al € afing™ €99
yoadidswiosh 1-35 o _1SEEXID 1402, drTla abseh04nX2 -'9H, ROFKSX8istory
prStaFiln X1 is ek %Sris aMmine8eidsrnes. 3346 24351, 43:80-0£43-163-@ent

anaFQ 1D NO-20r-is gbsent, or a pharmaceutically acceptable salt theregn. o

J In one embadiment of the method desclribed above the, Formula | has a
heddiierie: Roser front onB o S) &G acids umbars 3542 SFSEQ 'Y/ °F
reRO:2, B ahfiRBALTdS AEfibRr 5B EESEC D NC2DE) Eirfiholacidgg L tiple
sciembels 36-5: gbISEQ4D NO2y):amino acitsmumbers36-80i(D - SEQury,
tr@.ﬁlﬁgi @i %@%%ESP%%%@%%*&”O cﬁi%l:egsl@,l\_lm%z% i}n@@g%o agli@%ase,

numbers, 1- 0 :2_0r a gharmacentica eptabl t
st T At o ot st I 2o ot Acen o the.

groupcomptissiig epSthet 3l IR, fibFobidstsbsedgeniccolg/~ = & nigh
lemacrophages andanicrog'y iab cersivasadarcelisgbore celly, one of new
usehondrogy sy myacasdial,€ells, blood cells, neurons, oligoaer_drocytes,

astroglial, cejls, progenitor; cells, stem ce-_}s and/or cells derived. fram 1y g

SO%’O%}]?Q&OI’ Egg%lc%r?temt%eens'éggm%Xt{]o%Sp%%t’ tger{gi_g cgg\ellgoed a proteins
athod 'of propagaﬁng, Inducing, re%lucmg and/or maintainir g%ﬁfe
according to any one of new uses as described above.

In one embodiment the medicament 1s formulated for
intravenous infusion, intramuscular injection and/oxr
subcutaneous injection, in another embodiment the medicament
is formulated so that the active substance will pass into the
ventricles and/or other cavities at or in a patient's brain
when 1t is administered to said patient, and in yet another
embodiment the medicament 1is formulated so that the active
substance will pass into the cerebrospinal fluid of a patient
when it 1s administered to said patient.

In a fifth aspect, there 1s provided a method of
propagating, inducing, reducing and/or maintaining the
genesis of an isolated stem cell and/or stem cell progeny
from any germinal layer in vitro, characterised by treating
the isolated cell with an antisecretory protein or an oligo-
or polypeptide or derivatives thereof comprising an amino
acid sequence of Formula I:

X1-V-C-X2-X3-K-X4-R-X5b (Formula I)
wherein

X1 is I, amino acids nos. 1-35 of SEQ ID NO:2, or is
absent



genesis of an isolated stem cell and/qr stem cell progeny from any
germinal layer from L. patient, cnaraoterised by a) providing said
-sofel_eidscel| framear patient That has been administered an effective
ameynt;of an gptisecretory prot:e-n or an oligo- or polypertide or
derj gti\:{%s Jiheor%ofA comprising the am-no acid Sequence of Fcrrnala _ as
defined above; and b propagating said isolated ce-- in vitro; wherein said
propagated Eeiisaré capabadf béing’ trandpranted ints the méor-©° ©F
sEandther pafientdn needatheeedf, In a seventh aspect, there is provided F.
methedob psepagating. dadusing ceegiicing andirimaim-rading the
genesis of an isolated stem cell and/or stem cell. progeny from any
germinal layer from a patient, characterised by: a) providing said isolated
cell and/or s--,em cell progeny from the patient; _b) adni-nisterincc an
effective amount of an antisecretory protein or an o igo- or polvpeptfde or
derivatives thereof comprising the amino ac='c seq ence o' Formula | as
defined above to said. isolated ..e__. vi-rc and propagatting said cells;
wherein said propagated cells are capable of being transplanted back into
the same or another patient in need-thereof. Sa Also disclosed is a
method of treatment and/or prevention of a cond.-ion associated with or
characterised by a pathological loss and/or gain and/or rescue of nervous
-issue, comprising administering to a patient in need thereof an effective
amount of an antisecrerory protein, or an oligo- or polypeptide or
derivatives the-eof comprising an amino ac;,-d sequence of Formula 1:
X" v'C X2 X3 KY,4R X5 ;Formula I? wherein X1 is |, amino acids nos.
1-33 of SEQ ID NO:2, or is absent X2 is 13, Roy X Xis S or



X d s- or A Xi. is amino acids nos. 43-46, 43-51, 43-80 or 43- 163 of SEQ

ID NO:2, or is absent, or a pharmaceédrically acceptable salt thereof. 11 In

one embodiment of the method of treatment and/or prevention the

Formula | has a sequence chosen from one of: a) amino acids nos. 35-42

of SEQ ID NO:2, 5 b) amino acids nos. 35-46 of SEQ ID NO:2, c) amino

acids nos. 36-51 of SEQ ID NO:2, d) amino acids nos. 36-80 of SEQ ID

NO:2, 1@) atnino agitlsdiose 1t80.af SEQ INDi2dordHaminpatidsoove the
rimbersy14163 of SEQ.IRNQ2 30 or.a pharmaceyticglly. acceptable salt

thereof. In another_embodlment of the meth ﬁj the c n%iti i?\] ) -

charactérised by isplaying Q%%ﬁ%i&gggl ege%%ra%% gg 0S5 6 ability

and/or 168s 8fésHitrct of fegeher@stich eParidlofloss o coRtrdI o< -

regeneratioranf.a difl5i tésentiated cell afdfor tissue; Eh émbryonic stem

cell, anadultstem cell; apragenitor cel andiorsecelkde-rivaghfrom a

stem cell or progenitor.cell, and stll anatreene the ondion s .

associated wf?h or cﬁaracte- rlsedeby a pathologica Téss and/or gain of

cells in the 285tipRerdl SadtoRGmic orCerftral Nervotis sytéi. in yet
orarothérembodinientof the aretlhod theleormdi-tiorfiscassoéiated with or

characterised byreepatholeogicallass and/ot gain atrewal stemcellsserlated
-d1euralsprogenitar cells,and,in ?iﬂ&%t%wﬁi@%&“@iﬂ%@éﬂ%a1 cells,
. .as_,somated le[h or characterised b a 5pathn?lato&cal hI(gj)sse gnd/gr gain of oglial
LJ&?@%ﬁ%ﬁ&rto%hal,Oﬁsi%é(ﬁ%ﬁJScchvc\zlgﬁn celld Hndrar etronat eslls &hafdr
cegellpoplfationsa i & furthier ertisdiment the COMERIGRAS s86eiafed® Wi e
caor charactestsed by alpatholegicalrless antiorcgan B ofnerschalinergiglial
cdrewronalcells; chelinergic nedronakeslls and/ok gliaheells; andlon gellge r i ved
¢ Pgpulations, and in Still another ong the cppdition is caused by damage to

In a sixth aspect, there 1s provided a method of
propagating, inducing, reducing and/or maintaining the
genesis of an isolated stem cell and/or stem cell progeny
from any germinal layer from a patient, characterised by a)
providing said isolated cell from a patient that has been
administered an effective amount of an antisecretory
protein or an oligo- or polypeptide or derivatives thereof
comprising the amino acid sequence of Formula I as defined
above; and b) propagating said isolated cell 1in vitro;
wherein said propagated cells are capable of Dbeing
transplanted into the same or another patient 1in need
thereof.

In a seventh aspect, there 1s provided a method of
propagating, inducing, reducing and/or maintaining the
genesis of an isolated stem cell and/or stem cell progeny
from any germinal layer from a patient, characterised by:
a) providing said isolated cell and/or stem cell progeny
from the patient; b) administering an effective amount of
an antisecretory protein or an oligo- or polypeptide or
derivatives thereof comprising the amino acid sequence of
Formula I as defined above to said isolated cell in vitro
and propagating said cells; wherein said propagated cells
are capable of being transplanted back into the same or

another patient in need thereof.



the central nervous system or a defect in the central nervous system. 35
In one embodiment the condition isi€aused by a trau- matic, auto-immune
or degenerative disorder, in another one the condition is caused by
axonal damage caused by concussion, contusion, axonal damage caused
by hea trau axonal damage cause small vessel d- sease |n the
CNS ahdior danliﬁﬁxé?o ?hge splgal ord’s a?t?r{dlseasée ar%/or e, ang/ ©*
P ISt Tarothet one saitlebrdition iSerstagiefided by indhiory 1688 T dhesed
byembodimerto of thel methed ehtigatment andin dreventioictie cchdig.onous
tligsgu%ltipleo%ﬁﬁg%@i@gp'ny&ialrhy@@asheliﬁgurwbschsmigaw%traumaticmeed
g%ﬂngdeg ech$gS%mo %pel %{ (£§%%§%8¥8%%?§ roteln,

emyelinating disorder. In another embodiment of the method described
a”alﬁbbégfhe é%nlsé’&%lfé’r?fb%f?a?n Grtheer b?ﬁ%?ﬁ&f’/pé&%@e@ﬁ dEATes 19
arthergofds formulated istoce nedicapwent fér dritravenous infusion'
r_ram,ascular insect'-on and/'o- subcutaneous infection, in yet another
one the antisecretory protein.qr the,oligo- or polypeptide or, derivatives
thereof formulated into a medicament so that the active substance will
pass into the ventricles and /or otner cavities in and/or at a patient's brait_
whighien 1it is adm -nisteredto said pa=-iert, and i_. a final one the
antisecretary psotein ofithe 0.1aga-der polypeptiee br derigativesthereobis or
. Jormulated into a medicament so that the active substance will pass into
the reb_ospinal fluid of a patient when it is administered to said patient.
Also dis etlis &' metHod of o~: -opagating, inducing, reducing and/or
maintainiig thé genesislof an isolated stem cei and/or stem cell progeny
from any:germzinal tavex. from a patien characterised by: a) administering
an effectiye amoupfof.an antisecreiory pretein or an ol-gn; polypepfidg,or 43-

rivatives thereof comprisi min [
16deofatSEest e eo cgl pors nlgstb eal to acid

or a pharmaceutically acceptable salt thereof.



sequence of Formula - as defined above to said patient prior to isolating
said ce _; b) oropagating said isolated cell in vitro; followed by c)
transplanting said propagated cells onto the same or another patient in
need thereof. Also disclosed is a method of propagating, inducing,
reducing and/or maintaining the genesis of an "....isolated stem cell
and/or stem cell progeny from any germiral Layer from a patient,

characterisgd e arisRlating said-cel-andipsstern cell progerwien thei/or
pa?nt %) %dmlnl%tﬁélng an ef{ect!ﬁ/eharyount gqr engntl%%c(ggtolgy Px%ggl%ne
n

ollgo or polypept| eor C -vatives thereo comprising the amino
aci®&éc-,fence of Formula 1 as delincd. above to sa_.dis ated cell in

vitro and propamating saidieelis; follovbed byad) t@BEpIdntiig:Said
spropagateg) celig backiniei the, same or apodizeryxatient inioeed thereof. In

one embogsmgﬂ gf thgctxvgsrr@g}odsﬁjgsgge?%rlg%salgl lﬁqated -lis
selected from the group consisting of fibronlasts, macrophages, vascular

cells, bore’CeRTL LR RffeteRMyocardial Xis! @I%oﬁ%elﬁg PReurons,
oligedendrocyaes; rasteogliah. . elss Schwidhre Eelfss progeMiorZ eells; stern
cells and/ar cellsi derivash Hemmpragenion cells asstemccells. hosgme

1cembgligents. the polypentides ol Farmula, L may, addiinally comprise

protecting_groups. Examples of N- termlnal urote tlng groups include

acetyl. Ex ﬁwﬁélé%?e[ﬁr TRRPBrotERInG grotiss e QeCRpQtion is
discidseth afe Ficth8d® Yo tear conditibrs @@éfdtth@awai ifagfigiengtion
formatjon ekAFs s ang telatedcompaunds er cdefictencyaf A reeepioera-
funqw&bmugﬂumt%@'v<5®aéowf—%§p@fow@a{ea1@%q ve{'tmh% dif-

required s descri ed a$9ve It -.: obvious for %%/nan skil e in the
|
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art, tiat- 4 6ﬁ1er erﬁﬁﬁ iInTeRt 01 the Tivertion” Condh
an adult stem cell, a progenitor cell and/or a cell de-

rived from a stem cell or progenitor cell, and in still

another one the condition is associated with or characte-

rised by a pathological loss and/or gain of cells in the
20 peripheral, autonomic or central nervous system.

In yet another embodiment of the method the condi-
tion is associated with or characterised by a patholo-
gical loss and/or gain of neural stem cells or neural
progenitor cells, and in still another one the condition

25 1s associated with or characterised by a pathological
loss and/or gain of oligodendroglial, astroglial, Schwann
cells, and/or neuronal cells and/or cell populations.

In a further embodiment the condition is associated
with or characterised by a pathological loss and/or gain

30 of non-cholinergic neuronal cells, cholinergic neuronal
cells and/or glial cells, and/or cell populations, and in
still ancther one the condition is caused by damage to
the central nervous system or a defect in the central
nervous system.

35 In one embodiment the condition is caused by a trau-
matic, auto-immune or degenerative disorder, in another

one the condition is caused by axonal damage caused by



endogenoasly produced AF"s. They ca be achieved 14 by uu_lizing the

patent describing the method of indiiction o AF:s by the administration of

AF inducing foods (Ref. 15). Another embodiment of the invention utilizes

the administration of egg yolks containing high levels of AF:s, also
copeeMeusly: describethin acpatent{Ref al6) Fasmdiselosediissbe use of amead

£ r808Y0 -kwith at least 1000 EsL units/ml, ofanfisecrgtory. proteindnthe  ip
thmar#ﬁfsactu%a oqu: m§%|cameent fgr th%treatmerrllg'i\ndécgrgre\éernctlon A4 cense
Condition %s%uate wrﬁﬁ%r c'ﬁara&eﬁseapﬁy a’patnoiog_ca_ -e,f%ss _ .
angpdfor §amdird/orescue ofiervous® tisstie TAIST Giscl8s€t isThe niethbd +S
chetpropagating, inducig, =yeduct szg arid/or maintaining the genesis of an
isolate@lﬁt%rilné:eﬂ@sgépxé@é@m celt %@gﬁwé@falénweﬂlﬂ-é@tm@teraﬁmor
a patient, characterise - a) pro -ding- said isola a pati :
P bt mr TSt ol S L of A antl by V12,
NYBStdn or dftiHGYor pollpe g8 bf derivBives herebf 2BHprisg theI W rY-
Paalnine acilsequlicessferormiladasidefined abdvecaricth) prépagdting ©F
degaid iselatetheelbinadtreiavherein said propagated cells are capable of
being transplanted it 11he same, or anotherpatientinneeddhergof Snipove
disclosed is a method of prpgggatlng, g}géjugg reducmrg aOnd/or

th%aﬁ]?alﬁﬁ]%cﬁgtgﬁgsig&)éﬁISO|a?éd stem ceﬂgﬁélogstemoé"e\{lgﬁ%aéﬁﬁ ot

defrgieany’§ermiracladel from af paerediiractetised By: BFproviding Said ©F

inisokatechcelk andioris:ehocell progenyrfronr.the pa..ient; badministesing /o

su%@lﬁﬁﬁﬁ%\&émguﬂhqf@tﬂtﬁtﬂﬁec; retary protain or ameHge:0r  one  the
olypepuae or_ daerl \Vi ereo rsi e amino

A 4o - 36T 1657 dbovc 10 S Isalaec sell v g arg F e or

deﬁ&ﬁ%@éﬁﬁ&saﬁ?é@ﬁff is formulated into a medicament so

that the active substance will pass into the ventricles

and /or other cavities in and/or at a patient's brain when
it is administered to said patient, and in a final one the
antisecretory protein or the oligo- or polypeptide or
derivatives thereof 1s formulated into a medicament so
that the active substance will pass into the cerebrospinal
fluid of @& patient when it 1s administered to said
patient.

Also disclosed is a method of propagating, inducing,
reducing and/or maintaining the genesis of an 1solated
stem cell and/or stem cell progeny from any germinal layer
from a patient, characterised by:

a) administering an effective amount of an

antisecretory protein or an oligo- or polypeptide or

derivatives thereof comprising the amino acid
sequence of Formula I as defined above to said
patient prior to iscolating saild cell;

b) propagating said isolated cell in vitro; followed

py



14a where-n said propagated cells are capable of being transplanted
back into the same or another patient°n need thereof. 5 Detailed
description of the invention. The term pathological loss and/or gain of cells
are in the present context used to describe the common technical feature
of a number of medical conditions and disorders. The conditions and

disordegs are gharactetised , <3 by displaying pathetogical degeneiaticrame or
of, loss_of ahility ggggg&raﬁgn%ggd@g&&@ control of regeneration

of a differentiated cela g/or tissue, an embr nic cell, an adult stem eII
a progenito? ceft Jndior celf dérivid TS as )(E) eny cal 37 & “progenitor 15

regelllAdditiofdl; theaterivefirthes does ingikides infprévedsSurvival g stem

ce rescuedfnergausitisstiel cetls @neh yeduced amabolished se¢ondayyr from a

pagfggper@%\éefg@%g§ 1 Ehejcendition to be treated may be caused, inter
cgne or more of traumgtlc aﬁghyé(llladpeyro aélgﬂc c%QLEa' Tlg%%%}c VErom

|schem|c toxic, infectious, degenerative or metabolic insults to
nervou§§§st@ﬁ1tlr%§e often result in damage to severa- dlfferent cell

types. Thusadahrage-torbrain dueto anyesfithetmentionedreassns, of an
frequently:causesdieurologicat cognitive defeets:ansd-25cadadionadptide or
psychla&m%g‘@mg InQ thsgﬁa%%snmg%- ditions may-e causeddy,fence

traumatlc aut0|m ne or %A’]GI’&UVG dISOI’deI’ or bégeatmen with

drugs of - Fay T et othit cses’ five cbrdition tay Be catisad by —o - 7

€ cause
genetic Tact6rs oFRthelcaizadnay Be tikHowtt i jét SO fuktiéscases, the
condition) mayavespa'asedy axenadl damagecauseddylconcassion,nto the

axonal damage,caysed, oy orcbady frauma; axeaat damage caused
Oy Smal Yesse! Ssset.Dhe NS andipy darmadel é@ﬁ%pg@s&ﬂged said

after dlsease an rtrauma 1% Snone em |ment e invention, the

1seordifion t6'be treatdd i$a condiion that'is a§§‘§uat%8%ﬂ1 ofgRg-Sting  of

fibroblasts, macrophages, vascular cells, bone cells,
chondrocytes, myocardial cells, blood cells, neurons,
oligodendrocytes, astroglial cells, Schwann cells, progenitor
cells, stem cells and/or cells derived from progenitor cells
or stem cells.

In some embodiments, the polypeptides of Formula I may
additionally comprise protecting groups. Examples of N-
terminal protecting groups include acetyl. Examples of C-
terminal protecting groups include amide. Also
disclosed are methods to treat conditions associated with
insufficient formation of AF:s and related compounds oOr
deficiency of AF receptor function by supplying the individual
in an appropriate manner with the required AF, as described
above.

It is obvious for any man, skilled in the art, that
another embodiment of the invention consists of making use of

endogenously produced AF:s. They can be achieved



racterised by a pathological loss and/or gain of cells in the CNS as well

as ENS and/or ANS. 5 Cells that may be affected by a polypeptide comp-

rising a fragment of an amino acid sequence according to SEQ ID NO: 2

are, for example, stem cells, progenitor cells and or even differentiated

cells gaining improved survival and regaining transiently lost function.

They 10 can belong to any of the three germ layers. Once stimula- ted the
by cellsiwill differentiee, gaindfunctivnsand formg syriapses tdreplace induction
o Malfunctipning, dying g 1ot cells .argell pepulations, sucha8 IFadas  (ret.

athological CNS, PNS and/or ANS conditions, characterised by
bnormal loss 15 of cells, such as glia, and/or neuronal cell or cell.

populatfenstsych asmeaddnz tellscandtoeglia.hoelnbindlor ¢elli Lizes the

adRepulation as yellas vasgulas cells. dhedavention particulady;eelates o ar: s,
lthe treatment qcif cogditioPsbaes%ociéit%d wgr% or ghaggc%erisieg by a loss 20

aL5f st%}:n?%:éﬁél,”préfergbslfl nleura stém cégfls, or condi fions chér’acterised by

or assofafsd With* s I6sSShd/oF ghftfof Brogeritor 88lls SAdditiomaliy, the ™ 2t
1 eimventibR0 felatés-to improvedisurvival 8Rstéfirersrogsnitopeeligin, in the
mattafsplanted to nérvous tissug. 2&HETe invéntion alse relates particutarlyaod/or
pribgetreatment of conditinns asseciated with-a toss andlor argaimetacterised
byd'gerﬁgg@t@g&fﬂéalﬂ onedureterred-embadiment, dhe differentiated.¢ellse rvous
ti%rgul%qne cells, cartilage cells, cardiomyocytes, oligodendroglia, astroglia,

neurons' 30 cells, epithelial cells ,endot@glium, skitnle blgpod, I%/er, kidn%y y
~ bone, conmsttive™tr %%—:‘?ﬁj%% tisdtie, exottine “giand tissus-andior-P208 10
ingpaébfine glatitisste orfitdde cBIkt Préferasly, theltifferémiatetcelkt 20
isate hedronatrecells, \neurbAg castroeytess el Jgadendrocytés; Sehwanredgmina L
lagells,farwather gliat celts: ,Thehiaventicn-alse provides the use of a

polypeptide comptising arg amina acidseguenceraf farpuma b 4pattherkd that
na Man.ufacture of amedicament for reseuing apd normalising, antisecretory

protein or an oligo- or polypeptide or derivatives thereof
comprising the amino acid sequence of Formula I as defined
above; and

b) propagating said isolated cell in vitro; wherein
said propagated cells are capable of being transplanted into
the same or another patient in need thereof.

Also disclosed is a method of propagating, inducing,
reducing and/or maintaining the genesis of an isclated stem
cell and/or stem cell progeny from any germinal layer from a
patient, characterised by:

a) providing said isolated cell and/or stem cell

progeny from the patient;

b) administering an effective amount of an antisec-

retory protein or an oligo- or polypeptide or

derivatives thereof comprising the amino acid
sequence of Formula I as defined above to said
isclated cell in vitro and propagating said cells;



the cells in the nervous tissue as well as modulating the development of

stem cells/ progenitor cells, and/ or synapses between cells i_n the CNS,

PNS and/or ANS. 5 A further embodiment4af the invention provides a

method of modulating the development of stem cells and the synapses

between cells in the CNS comprising contac- ting the stem cells ex vivo or

in vivo with an amount of a polypeptide comprising an amino acid

sequence of for- 10 mula 1. The uses and methods of the invention are_ |

preferablySGitet-for The treBimERIBrfie réatiment b abAgmTal Safd/oP €119

medical corichticrislaffectingpetiological 638 of agin OF progenitdF celis-1ent

and synapses hetdeemaearaf 15 cells and/or cells derived from neuronal
sstem<oells Ehe Jnethodsdimay thus he used {a-prevent, treat or ameliorate

damages, diseases or deficits of the 'NS, PNS and/or the ANS. The

pharmace iEal ceti SbOEhCS LeBA aLEatig & el are

I .re %%Htign is
espetialy suikalsie I8 thectPéatifient 20 Of EBndifi6RS afféctinythecmmon
Schwadrgells; satellite eells roligogiends oglix; asteglia andetsaeuional and

Ce”%i§gggé@QQH§ﬁ%r@%%&%gﬂ%%@u%&%dg? % gg%gag¥®eéﬁaracterised
deficits, neuronal cell loss or memory loss. Such condi- tions may, e.g. be
10causéd By FPriambBr oPdiffeferit Ja&25 (OrS Brdiseaséd'sidh ad oss of

traumibj, agtoirﬁupggem ﬁegéq&r@'ﬁe ali&ﬁafdecrs_;@@w as mﬂtﬁpﬂed of
scleragjs,, Bypoxig injyry, ischemic inlyry; raumatic jnjuyy, Alzheimers.. .y

and Parkinson's disease, and demyelisation disaorder. The effect of the
pharfiacetitafly Getive 30 subStance Usel t6This préferied? 8hbodiméfit: +
of tkendnientionds duede theiedbifitycto impsdvarcelk survalginducgeeli tor

1 sformation, sykapsesgeneration ge the breakdownof neusanalplague

and/or P - APP, £3- amglo'd ang other compog.mds accumulated in namlefl
lr[é;%‘fﬁved }JIVl a Al resdcube O nerxrvous .tlssute ce s and
cells. onétheless; and as outlined above, the present in- vention. iS

not festiicted to thelises- aha etheds for rifeatirtEnerdhaldiseasescand
conditions;Thid saichtses 34 to be treated may be caused, inter

alia, by one or more of traumatic asphyxia, neuropathic

20 pain, hypoxic, ischemic, toxic, infectious, degenerative
or metabolic insults to the nervous system. These often
result in damage to several different cell types. Thus
damage to brain due to any of the mentioned reasons,
freguently causes neurological, cognitive defects and

25 additional psychiatric symptoms. In other cases the con-
ditions may be caused by a traumatic, autoimmune or
degenerative disorder or by treatment with drugs or x-
ray. In yet other cases, the condition may be caused by
genetic factors or the cause may be unknown. In yet

30 further cases, the condition may be caused by axonal
damage caused by concussion, axonal damage caused by head
or body trauma, axonal damage caused by small vessel
disease in the CNS and/or damage to the spinal cord after

disease and/or trauma.



and methods may also be used for treating a large variety of mammalian
conditions that are characterised by patho- logical cell loss and/or gain,

such as Parkinson's di- sease, Alzheimer's disease, multiple sclerosis,
stroke, 5 asphyxia or hypoxia heart failure. The pharmaceutical

composition or medicament of the invention may additionally comprise

one or more pharmaco- ogically acceptable carriers, recipients or diluents,
such as those know%ghe art. i0 The comggf%i{'&iggs Oor me igameg&s:@&y o

be in forn‘f%f,o?(?r &X er,aﬁaid, Csagmtf-rﬂpﬁidl, semi-scﬁl%l' or so |dcc%lm-

positiors satR st Uk n6PMAED 98, diBaGIvEE FaReFd&ibA Fiqlids? sBithcha-
as stetite saline, warieuosalh sbiutiors Ylucose soldtions, gaosphatecblffer in
Sa'ri]&‘?e 15jjogd, plasing gr waters pawgleramicrocapsules, micro
spheres, nanoparticles, sprays, aerqsols, inhalatio ' ti -
> dispersi.orgsciris(iussp%&ﬁaselton%%ér#u si%gégr% %:?;( urg&r?e?yegggftr?g ; %,Q,)ﬁlp
COMpPETEna iy BRIBEMAaLEd aBBERNG fo Sof S BN RiIoRGPOTding to
pharmceEntitat peactice, 'taking éntergohnsidereetiondha stahility gawil tor
feae@\iiﬁ}ﬁogatig%ﬁraﬁ%ﬁpgg:ﬁ;@(iﬁse%@fabk@dpmmsIt@@@bxziﬂys;th@tmeed
compositions can jnclude AF _induci : r whi
containigh 25 1ovels o1 wﬁs?gA%%r?ﬁu%%S‘%%’dé%’a“% 5339%8&“?3@%%@3’
10adriimistefaPBrall orpetofdl, F e ComisEsilGAE ataptettor gﬁgﬁ g°ciiulas
purpese.tBgg yolksswith Libvelsifiarstdretsrefarably ddmristeredsralform
or peroalk Ak anbpisderivates mayt asnielybe dpiadministiated byells
injections and with {he aidlaf an,.agrogal qrby supedicial depgsition. ERs,
compositions or medicaments may be formulated accor mégt
né%wgrmal loss

conbRtGHREY prarmateiticat practice, SEET3%Y SRERM science
1 5andqiractité of phiarinagy” 85 28;r eddviackPuBlishmny, EastorPPAC2Bb0
ISBNR912734n H4-3 apd "Escyelopedia obBharmaeeuticab Feghnalogys,11
?CT341§§0%0%%i9 %gp?ﬁggtion as well as vascular cells.
The invention particularly relates to the treatment
of conditions associated with or characterised by a loss

20 of stem cells, preferably neural stem cells, or condi-
tions characterised by or associated with a loss and/or
gain of progenitor cells. Additionally, the invention
relates to improved survival of stem or progenitor cells
transplanted to nervous tissue.

25 The invention also relates particularly to the
treatment of conditions associated with a loss and/or a
gain of differentiated cells. In one preferred embodiment
the differentiated cells are bone cells, cartilage cells,
cardiomyocytes, oligodendro@lia, astroglia, neuronal

30 cells, epithelial cells endothelium, skin, blood, liver,
kidney, bone, connective tissue, lung tissue, exocrine
gland tissue, and/or endocrine gland tissue or muscle
cells. Preferably, the differentiated cells are neuronal
cells, neurons, astrocytes, oligodendrocytes, Schwann

35 cells, or other glial cells.

The invention also provides the use of a polypeptide

comprising an amino acid sequence of formula I, in the



15

20

25

Z 6 -08- 2005 18 edited by Swarbrick, J. & J. C. Boylan, Marcel Dekker,
Inc., New York, 1988 ISBN 0-8247-2800-9. The choice of

pharmaceutically acceptable excipients in a composition or medicament
for use according to the 5 invention and the optimum concentration

thereof may rea- dily be determined by experimentation. Also whether a
pharmaceutically acceptable excipient iscsuitable for use in a
pharmaceutical co osmon s gener I depende
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phgi' 20th ed. Mack Publishing, Easton PA, 2000 ISBN
0-912734T0v 3u 259 pharmatcaotcallyiaddeptablesxeipientissa sgsferably
stagee swhichds substantiadyhanmless-tocthe indsidusinto whichithermal
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35 view IS base on the gartlcul rou e of adrqanl%tratlon
ANS. The pharmac utlca 1ve su ance used according

to the invention is especially suitable for the treatment
of conditions affecting the Schwann cells, satellite
cells, oligodendroglia, astroglia and/or neuronal cells.
Such conditions may, e.g. be due to due to CNS damage or
deficits, neuronal cell loss or memory loss. Such condi-
tions may, e.g. be caused by a number of different fac-
tors or diseases such as traumatic, autolmmune or
degenerative disorders, such as multiple sclerosis,
hypoxic injury, ischemic injury, traumatic injury,
Alzheimer’s and Parkinson’s disease, and demyelisation

disorder. The effect of the pharmaceutically active

30 substance used to this preferred embodiment of the

invention is due to their ability to improve cell
survival, induce cell formation, synapses generation or
the breakdown of neuronal plaque and/or B - APP, B-
amyloid and other compounds accumulated in named cells.

35 Nonetheless, and as outlined above, the present in-

vention is not restricted to the uses and methods for

treating neuronal diseases and conditions, but said uses



However, it is appreciated that in those cases where a pharmaceutically
acceptable excipient may be employed in 200.r 0~'-26 11,51. V:A
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different dosage forms or compositiong,the application of a particular
pharmaceutically acceptable excipient is_. not |limited to a particular dos
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invesiiopamay ontain senyantionakran:-toxic pharsmaeelticallyn’ s di-
acgepiable carrigrs gnd excipients, dnclin dingnicrasphares and stroke,

liposomes. 10 The composniggs f%r ggﬁcgording to the invention may
] id an
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. uid_ compositions. Compositions
of particulireralbsarecars eyl soRMoNS L sdsPerRomednd @nsitions. the
The:phatmaseutieallysaictepitablel @xcipiemnts: sy inné&5crude sel@mgmaco-
b““i‘%@’l%é‘@@g}tsa preservatives,ghelarting agents; aptiexigants. 1uents,
stablllsersa: em Isn‘ylngng gm__:Lsri SJ&SQGQQLPQ agents and/or diluents.
Exi?ﬁ?)]?es 5t WS aﬁ'fere_zn ~agents are given below. Examples of various

10 agents: 2B'ExaPABIES B SHARE S indltite BRI EhE Polfmitel dRwatd™ °f
alcabelse hiond] plasia ispinabfididf ascites kit and yrdphfluiplid com—
Examples: oflufiaring agentsdachusie butarediotdio mitedstosgitriciacidans-
acelieads prarieacid Jaglic .20 el LYEruganosPhoe At sai ¢
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agﬁﬂé%?ﬂ@&eb@%éﬁ?ﬁ%tiigu“lons’ phosphate buifer salline,

15 ©blood, plasma or water, powders, microcapsules, micro
spheres, nanoparticles, sprays, aerosols, inhalation
devices, solutions, dispersions, suspensions, emulsions
and mixtures thereof.

The compositions may be formulated according to con-

20 ventional pharmaceutical practice, taking into considera-
tion the stability and reactivity of oligo- or polypep-
tides or of the protein.

It is obvious that the compositions can include AF
inducing food (ref. 15) or egg yolks, which contain high

25 levels of AF:s. AF inducing foods (ref. 15) are
preferably administered orally or perorally in
compositions adapted for such a purpose. Egg yolks with
levels of AF:s are preferably administered orally or
perorally. AF and its derivates may as well be

30 administrated by injections and with the aid of an
aerosol or by superficial deposition.

The compositions or medicaments may be formulated
according to conventional pharmaceutical practice, see,
e.g., "Remington: The science and practice of pharmacy”

35 20 ed. Mack Publishing, Easton PA, 2000 ISBN 0-912734-
04-3 and "Encyclopedia of Pharmaceutical Technology",



mited to sodium EDTA and ‘CItI’IC acid. Examples of antioxidants include
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will pass’into the ventrlcles of a pa- tient's brain In one embodiment of the

present inVBRtGREHE 56 pﬁ%ﬁﬁ%@‘éﬁﬁ&&l%ﬁoﬁﬁ&ﬁ%ﬁ%ﬂ%I§t}é‘al§3olents

15thatithes composition or medicament for use according to the

invention and the optimum concentration thereof may rea-
dily be determined by experimentation. Also whether a
pharmaceutically acceptable excipient is suitable for use
in a pharmaceutical composition is generally dependent on

20 which kind of dosage form is chosen. However, a person
skilled in the art of pharmaceutical formulation can find
guidance in e.g., "Remington: The science and practice of
pharmacy"” 20" ed. Mack Publishing, Easton PA, 2000 ISBN
0-912734-04-3.

25 A pharmaceutically acceptable excipient is a sub-
stance, which is substantially harmless to the individual
to which the composition will be administered. Such an
excipient normally fulfils the reguirements given by the
national drug agencies. Official pharmacopoeias such as

30 the United States of America Pharmacopoeia and the Euro-
pean Pharmacopoeila set standards for well-known pharma-
ceutically acceptable excipients.

The following is a review of relevant pharmaceutical
compositions for use according to the invention. The re-

35 view is based on the particular route of administration.
However, it is appreciated that in those cases where a
pharmaceutically acceptable excipient may be employed in
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active substance will pass into the ventricles of a pa- tient's brain or into

B tvy e S—

the cerebrospinal fluid Fﬁ&&@w@%ﬂ@h WRERHIS tered t |
e hcom VL o

patient. This may e.g. es, vectors, 25
liposcmos, lipospheres, © |'T"g“C‘aTﬁT"sthe arriers. Pref a@ly 98- 2005
the administered dosage range is about 0.001-100 mg of a polypéptid
comprising the amino acid sequence dfFormula | per 100 g body weight,
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gaip of cedis; and e prophypedoitimtreatmentinlordento prevent the

development of 2, gisease.or-a medical condition, charagiersed byay in-
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15 gy riphpaEs SThUS Both prophyiActeand Ttherapeutic treatments are
incluéed |ﬁ€iﬁéi§%opé%ﬁtﬁé3ﬁfﬁé§eﬁul§ﬁ'ﬁ}% ibASFRe (&HS Srdatmsht” or
"treatipg't alsostefeending agents and/or diluents. Examples of

the different agents are given below.

chela-

Examples of various agents:

Examples of solvents include but are not limited to
water, alcohols, blood, plasma, spinal fluid, ascites
fluid and lymph fluid.

Examples of buffering agents include but are not li-
mited to citric acid, acetic acid, tartaric acid, lactic
acid, hydrogenphosphoric acid, bicarbonates, phosphates,
diethylamine, etc.

Examples of chelating agents include but are not li-
mited to sodium EDTA and citric acid.

Examples of antioxidants include but are not limited
to butylated hydroxy anisole (BHA), ascorbic acid and de-
rivatives thereof, tocopherocl and derivatives thereof,
cysteine, and mixtures thereof.

Examples of diluents and disintegrating agents in-

clude but are not limited to lactose, saccharose, emdex,

35 calcium phosphates, calcium carbonate, calcium sulphate,

mannitol, starches and microcrystaline cellulose.
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to the effecting of cell gepesis from stem cells or _pro enitor cells by

inducing the genesis of | @L’-mim .g. neurons and/or

glial cells after either netk L Wi} I i

CNS, PNS or ANS, or to prevent the nor- mal ag‘e"'r"é'lﬁ#.e‘gdque?ermtlg UTE 1363
the CNS, PNS or ANS or other structures in the body. The treatmehi mz%a 2005
either be performed in an acute or in axghronic way. AF-expanded stem

and/or progenitor cells may be pro- 23 pagated and either
pre-differBRRRRHSTATOGrRfINE of FfbWed BHeertiate 35 % A2t olf—
interactions chetaesrmthestansylahtedodelsoait BreRdsy AFSEhded -

sten eells gadior Hegenitareelissaydiel administesed iamd/or grafiadnat-a
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€ especia

use stemcells an enitor cells
Sto BA ‘fﬁ@%&%%?béﬂ?ﬁe?tﬁé‘%lo%‘&%ﬁ%%ﬁ Ar\lcc% éﬁng 6 another
preferred Basbadiprieri of whé di-lvertiane f5$ possible ﬁ%‘@sé%?ﬁéﬁld@sed
compugingi 35 the aminoiasid sequence of Fefrankollto propagate proge via

nitoy C@Q LS cells;arather cells-insa dissye cyk-Jure, ot avedl auiture o
uc cells may thereafter be used 005 QP 26t|u Ve e NorOraarg angl
S-FARTOR LPAV 160661 i PR 62 Im §o,~C f0 s-
1020081 HGwaTil, nep ] chrr%d?é@%rﬂENﬁEB@ﬁ@E@rr 1) ddfy;1s also

Omas AT 1 43ER2CRM] Q19133 GBe 2(Fh@Br2065: 122:fdr cefimposition or

ggﬁ@%gﬁg&%\é@@ﬁﬁégﬁé%%@éh%frﬁ%ft%%r@%b@@hms@na;lcal—
ition due to of endogenous cells of another typ cells.u

to staft %ﬂé%&%ﬁf %‘/P? |tl%erg Sri§inate r%m f?e patleIrblitco%r rg)rif 5%211not

hun¥dredk animal donor, and may be used in the treatment of a broad

1 svariety of diseases anskdisorsers cforhprasipgeresrt diserses saoh asaid
"ﬁaBﬁHQﬁgggﬁifHal composition is formulated so that the ac-
tive substance will pass into the ventricles of a pa-

tient’s brain

In one embodiment of the present invention, said

20 pharmaceutical composition is formulated so that the
active substance will pass into the ventricles of a pa-
tient’s brain or into the cerebrospinal fluid of said
patient, when it is administered to said patient. This
may e.g. be achieved by mechanical devices, vectors,

25 liposomes, lipospheres, or biological or synthetical
carriers.

Preferably, the administered dosage range is about
0.001-100 mg of a polypeptide comprising the amino acid
sequence of Formula I per 100 g body weight, comprising a

30 range of 0.001-100 mg/lg, 0.001-100 mg/l0g and 0.001-100
mg/50g body weight. Preferably, the administered dosage
range is about 0.001-100 mg of a polypeptide comprising
the amino acid sequence of Formula I per 1lkg body weight.

When food inducing AF:s (ref. 15) are used, the

35 administered dosage correspond to 0,2-5 g of malted
cereals per kg of bodyweight. When egg yolks with high
levels, i e at least 1000 FIL units/ml, of AF:s are
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in an assortment of neurological diseases and disorders, such as those

referred to above. 10 THES e IVEMEDICAISHAOVIdES a metha%goé opa: ‘

gating, inducing, reduciﬁéﬁ&ﬁméﬁmm&:@énes@%ﬂ is @szan 01363

stem cell and/or stem ceff progeny imvit-—Tocharactérised by treating the

isolated cell with a polypeptide comprising the amino acid sequeneg afyg- 2005

Formula 15 I. Preferably, the isolated céll is selected from the group

comprisingsenithelial celis fikroblasts.cestgos genis£ellzgmacrophagrs ght

and ool clls ONIRLeies IHORIAALaRR, PIOAE pe cop-

neurons, 0 |goden§- rocy?es, astroglial cells, progenitor cells, stem cells 20

an&/e-‘ckfis derived from said cells. In general, the isolated cell will be

treated ufitler apprepriate: coadi-tonssat for attiree twhivheisssufficientito
5 achigysthe-dgsired. propagation, induction, reduction and/or main-

tenance. gpWbencells aredobe Emayed p0Le palent N M. e

propagation, it may be advantageous '
pr

Irst to in- crease the number o

bf cefts RPtHe PatfertP SHis Wil betteP fithitate ReKubsequente ©F
isotaltibrvifa saicecalisSfeamepatieris MFhe prinserof prdgenitorhealis3Rist sed
incrgasashby-udse of the metbodorghiarmatetdicalGomnpositioprophylac-
10 206 dng to.higdnventipn, /DO MRSRUFle,RMPISIRT U MIBRAELT of o
sequence of Formula |, may be used alone or conjunction with other
me?ﬁc%ﬁﬁéﬁts?irmé’rlglﬁéﬁg% G Growth acoPeETcH &8 3B Ehidérmar oo™
growithdactbr $EGR)dif aisforing §rewwth-factord(TGRY, pratefdtiderpmes, ©-
growth dgetes RBSF)Tfibkohiast grewihfacier(EGRrar inaeliatike grawth

o e el G Adorhdfy i Sedil O Thl b T
15 OSBRI R 101 DL DR ST F I SE2004 78 0 S hgreter
4. 40JEBpceEf ot Lip~ofncell 23 geiFo0br @8 stem cells or

progenitor cells by inducing the genesis of
differentiated cells, such as e.g. neurons and/or glial
cells after either neuronal, oligodendroglial or glial
20 cell loss in the CNS, PNS or ANS, or to prevent the nor-
mal age-related deterioration in the CNS, PNS or ANS or
other structures in the body. The treatment may either be
performed in an acute or in a chronic way.
AF-expanded stem and/or progenitor cells may be pro-
25 pagated and either pre-differentiated prior to grafting
or allowed to differentiate as a result of interactions
between the transplanted cells and the host. AF-expanded
stem cells and/or progenitor cells may be administered
and/or grafted at a single time, or delivered repeatedly
30 over a prolonged period. This will be especially useful
if stem cells and/or progenitor cells are administered to
enter the target organ via the bloodstream.
According to another preferred embodiment of the in-
vention, it is possible to use a polypeptide comprising
35 the amino acid sequence of Formula I to propagate proge-
nitor cells or stem cells or other cells in a tissue cul-

ture or a cell culture. Such cells may thereafter be used
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designed to induce cell genesis or proliferation e.g. in the CNS, PNS or
ANS. A polypeptide comgﬂsmg Ihe_ammew@glvdws._, &Q f
alone or in conjunction \Mtﬂ oifer @@?@g@&@% eptities, giF:.;\(;l)vqigiufjzflec‘:[tjoﬂrsli 369
steroids, 5 lipids, glycosytatec-proteinseraertdes)used either 2 § -08- 2005
simultaneously or in sequence, may be used in order to facilitate cell
genesis or the generation of specific cgfl types in vivo or in vitro. It may
also be used to induce immature or multi otent cell to 'vates e ific
10 RN efSare hist prEgranTs as Wel &S Rpachid gjé%résg iRt %EL‘ g EES
aforementionedroaliscBithé abdvermentisned temn "cBiFgditesigct of
mea Jhengeneration of aeveaelissuch asseurars, aligbdendest gytestart
Schwann,calls. saiplile cells andastiaglial 45.cals fiom mutipetant celiszon
progenltor ce hs or stem, cells V\ﬁ:th n the adultﬁCNS or PNS orCPth
5 orgEiSrthe BBV, iRsifraritisoREoh, Fiffendre’ the verition also
relatesztbrthe the-frab dutie b eVars istaRte SiR Aot fo RRAELSRBERT Bf
20 astiye AR apnatually aceursingsanalogous of AFandhe patieheand thas
dquaggtggggggﬁgﬂg'B%Nﬁ@%§o§é@ﬂ3§ﬂ@@gﬁgggﬁ%ﬂﬁiﬁ1Q@@ﬂﬂ&ers,
with axonal or spinal cord Injury, such as axonal damage caused by
corfsclﬂf‘s}éloahg &XS1Al d% age caused%yohead trauma, axonal damage
10caused 28 %V%rﬁﬁl@vé@él%ﬁééﬁé@#ﬁepéﬂ‘él%ﬁﬂ/& F5hage 6 %hé) ropas
spinakcarg afterdlissase, ane/dn traumanExamplesioftsuchl subskmcegnests
wﬁﬁgugﬁ Q%%%%%FQ,%ﬁgﬁogggz Reptides anglordehibitgk-6feny in vit-
endogenous release. Since upports the ge f $
espkS B0°GARY REfFomsia the hlpposéé‘prﬁ utgshg s%gg%gﬁﬁtlr%%\?efe“} e
coupted Be RiakRingCartPetdry, o 2 %éﬁ?ld%cdcﬁnﬁﬁﬁﬁﬁnﬁee é)r% o rmuta
15a0|¢sequem@e:@f>E9|;mulael maylee asedéd brdey tefazilitate 1Bapdingind

’?9&9%%@@%&%0%%%%@@'&% B \hilst thﬂlw_ﬁébﬂtamwem@@teo—
rela t%l]m%ar ly to a_method for tre é%g 8%% {% olndgéqqssln the GNS- -
ata as

re characcferlge&l%y pat ologica s and/or gain
cytes, myocardial cells, blood cells, neurdns, oligodend-

—

rocytes, astroglial cells, progenitor cells, stem cells

20 and/or cells derived from said cells. In general, the
isolated cell will be treated under appropriate condi-
tions and for a time, which is sufficient to achieve the
desired propagation, induction, reduction and/or main-
tenance.

25 When cells are to be removed from a patient for in
vitro propagation, it may be advantageous first to in-
crease the number of progenitor cells in the patient.
This will better facilitate the subsequent isolation of
said cells from patients. The number of progenitor cells

30 is increased by use of the method or pharmaceutical com-
position according to the invention.

A polypeptide comprising the amino acid sequence of
Formula I, may be used alone or conjunction with other
medicaments, interleukins or e.g. growth factors such as

35 epidermal growth factor (EGF), transforming growth factor
(TGF), platelet derived growth factor (PDGF), fibroblast
growth factor (FGF) or insulin-like growth factor (IGEF),
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6 -08- 2005 24 of cellsTby affecting Tieurarstem calls or progenitpré celfs, 2005
the uses and methods of the invention may be e- qually useful for-treating

and/_or preventin_g medical con- ditions #¥ other organs of the body,

pr@;é@%%f&%ﬁ ﬁ%@{lgaéiqqn@@fé%%a@gtg{@ﬂi%paﬁm&&giéalglosm

and/or of cells. referenc rimari [

thetﬁge%bly“p% pti%res cogrﬁ pr%siﬁg g#%%%o%ci%@é%%%ﬁ?&%? g(%err%ﬁ(lgar.llo

theriPBnE6RTERESs ThUERIEMbEandis 2P R0 polyFEpidBCardisting

essentiatlyref@iranting sacid seglenee of Forrut2£and to poifepiides

5 CORSIg: g 0&@9&[@3%%@& seayeace Of Forpuita LJEhs palpeptdeser

COMPISINO.AL 8MING Aqid seduense A4 oiila binayo B8 PrAdUGeR By o

standard means, including IiS,re om%lnant and synthetic routes. The

invEAfién Wikt be Mble: (AR GTdetstiod whed SRsatintg te ftlofRsg =~ *¢

Examplest yyhieh e tended merely: todllustratdabueseodmithe to

?C%%;fgeﬂﬂ%ﬁﬁﬁuﬁr@no%oM@ﬂp&@@@ﬁth@ﬂna%NiﬂgSingﬁl@teCepfm:afic
immunoflugrescence mi hs of . dentatg.g - mdireated

10 con reaf%‘rgi%?éﬁ%r?d I5{%tge[‘gr%ga(rel?zgureé) indgced by%%%igﬁ%ﬁi%%?injection (k)lfe
kaiRitHSIEEG MRGRT) fPbuffered saline (B - 7 d; C 25 28 d), disclosing

the distribBtiohiof proliferatingcéIPretistersITHEC eI IR MEH el Sargsant

staipgd darkeThe: Bumberafiboputleosude reduciase ¢RMR)positheendro-

cells, L. miiglig, I e 262 1s signlicany indteased al 7,4y andat

28 5( after seizures. The insert mﬁ is 30 from one anothcﬂgection ggm

15the &5 b%ﬁ%tﬁﬁﬁ%ﬁj\ﬁ%ent cells, progenitor ce or s
cells within the adult CNS or PNS or other organs of the

body, in situ or in isolation.

Furthermore, the invention also relates to the the-
rapeutic use of substances that decrease the amount of
active AF or naturally occurring analogous of AF in the
patient and thus decrease the genesis of new cells, e.g.
of oligodendrocytes in patients with axonal or spinal
cord injury, such as axonal damage caused by concussion,
axonal damage caused by head trauma, axonal damage caused
25 by small vessel disease in the CNS, and/or damage to the
spinal cord after disease and/or trauma. Examples of such
substances are drugs, antibodies, compounds, peptides
and/or inhibitor of endogenous AF release.

Since AF supports the genesls of new cells and espe-
30 cially neurons in the hippocampus, a structure intimately
coupled to learning and memory, a polypeptide comprlising
the amino acid sequence of Formula I may be used in order
to facilitate learning and memory by the genesis of said
cells.

35 Whilst the present invention relates primarily to a
method for treating abnormal conditions in the CNS or PNS
that are characterised by pathological loss and/or gain
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the same approach method, illustrating two positive = mitotic cell clusters.

GCL = granular cell layer, Hil = hilus; Scatechar=-200 sm (A, B, C), 20 m
('insertin B 35 Figure gﬁ‘ﬁhoxds@f&hﬁa\zf ystramEats|? dayE 46k 20864 00 1369
freezing probe had beerRpositioned ToF Fo-SeE0rEE! on the outside of their

skull bone. The two brains in the )005-g6 L .' i v Noc)rgnniua |_ io7 vA Ba08- 2005
TOH ngY,?e IL61T, NOL CAl yVC,~1"~2I”(1 :50DvLJ J 10D AVAu,a i: ;Ar
200 04 69 276 06, 200 25 nnr ot had PAELIe6 00sa 5 <.

. -08- upper row ha Ssto .
stanc alrg behefes and %aﬁ nwafneer%p%%??o%%hrd%}?eﬁﬁg%?g%}%%j%ﬁrygﬁN%%e ?he
blefids ald Be Hidcolo (reRPAraily tiSSi CFh P ffY BraimeintRg16fer ©on~
row tratldrad tinlimitedaccessite SFEC Bhfadokand drmkingdssiutidreforsa 2d

5 dayg grignto the, exposHte of the eutsideseb-the skult henedoa freezing
proabﬁa d?%% th%r}l for Ot ecneeﬁ s‘two days, prior to sacrifice. Note the absence
of mac osco(f)lc Bleeding and'the less extensive brain damage, The high
AF levels'i i FafseEG 6 of SEE BAHRAT the bRSRYdMSAge, M fifrther®
confirmers dydight micrescopies! stainedisdetipnsnFiyure 3. Fholo pquence
ggaé&s frommiats @qax%%ft@ﬁfxxeatta&eeﬁm@m@p had bees pesitionicsior
seconds or the outsi thej hone the ingin 15
O RN i o it 2 (hat had hadHcs acobas o Slandard nalis
and B WARSHSIGRt o And A tRe brafifjurg. KOt Bt oersblgé%l‘i%b%"
and they shallew defecirethiechregutisage e #reabkains-in the lower
row had hegbuRlimijed gecass te SR foothgnd 20sainking solltioadfos bee
daysPrein g exapspreof (12 AHise e PONRILA reeARGud ing
pro%e anft‘ en for the next six days, prior to sacrifice. Note the less
15 extERGIR DT AR FarnAge® 48 Coniparet Y8 1RE rat brains in the upper
panel. ThE&F leveninitie rats fedPon'SPE fdplly understood when

reading the following Examples, which are intended merely

to illustrate, but not to limit, the scope of the inven-
tion.

20 Description of the drawings

Figure 1. Confocal immunofluorescence micrographs of
dentate gyrus from a sham treated control brain (A) and
after seizures induced by intraabdominal injection of
kainic acid (10 mg/ml) in buffered saline (B - 7 d; C -

25 28 d), disclosing the distribution of proliferating cell
clusters. The newly formed cells are stained dark. The
number of ribonucleotide reductase (RNR) positive cells,
i.e. mitotic, in the SGZ is significantly increased at 7
d (B), and at 28 d (C) after seizures. The insert in B is

30 from one another section of the same brain stained with
the same approach method, illustrating two positive =
mitotic cell clusters. GCL = granular cell layer, Hil =
hilus. Scale bar = 200 pum (A, B, C), 20 pum {(insert in
B).

35 Figure 2. Photo of brains from rats 2 days after
that a freezing probe had been positioned for 40 seconds
on the outside of their skull bone. The two brains in the
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25 5 days prior to the freezing injury redﬂgggmg_brain damage, as further
confirmed by light microszopyof Stained sections. -xamplgsy E: Q.: 0
Induction of elevated AF@M@@W@H@?@&?@W@@@? neurogenesis /001389
following experiment w erformed TG assess whether administrati of

AF influenced the neurogenesis in the brain of a normal adult mam -06- 2005
the rat. Rats (body weight 180 - 350 g asthe start of the 35 experlments)

male and femal ere pur hased from 3 Qc e

Theimars W Were\% ia n E; Ss of af ap roég;d %ypgeha%%d“ (s%;? gg%}d %B tap

WasaTe foRt DB %o t@o@nd]Laé 11 57 GRGT gHisHienAl 9tr§AtJf’5R
ACGEAEAMEIIENNNE R, 1iACTOTetr DRB N Ui ysee DiFhar Firad

d=g aitin, 0 E%p@@& 16 00i0Q" kr2dl h HarnACMENDRD ki Esk "Td39%C
26%1 FWd > ~s|jh~e~ll_:s%|:hr1f E%QEjé?r 13 dagsT }_§1E1%QO%/QO&1§ 69

egional anima experlments ethical committee,

gra??f@d’%‘é?ﬁlééfoﬁ—]ﬁ?r {RB SdRFintentsh Messites WoRE thkef t6 TEGGLEY
dispanifertamd paianTlfie testrats aete tTHO olaSRC alieted fsodargsice.

drinking an.extraeaf SPGC fornatleast d9:daysipiio ia gsaarficend heess
animals were ”%}GXPQS%IEQ%:V sHrgeny: of otherwise manjpulaied. The;

rats were anaes er an intraabdominal injection of an

Tetized
10overBigsef Sﬁgntﬁﬁﬁﬂﬁﬁﬂy shafurR5A SRIAEEF B thé TnHatatior bf 197t +Tmed
isoftyoraneh T heithorssiepavitf weisedpated ahé lefb entricle of the heart
CanUlatedmfa,(dzaéemp@ﬁdﬂlalamceﬁ:allufﬁereﬂcﬁaltmhﬁim ddtrshefarin

nfgsggmeiqu%%e E}%}é%s%%]ér ﬁg%tﬁnbggmtqlgﬁgdT@%E_ealf@rs@conds

buf ere forma € solution.in sallri'e was |nfuse to fix the tissue.

Evéftuahy tﬂB%?&ﬂ]e sPiat ¢ord, ratina %Odlgddl?onal AT 0 ﬁgljv%sﬂsln

15tisstibs wareedisrow are from adult rats that had had free
access to standard pellets and tap water prior to and

after the brain injury. Note the minor bleedings and the
shallow defect in the brain tissue. The three brains in
the lower row had had unlimited access to SPC food and
20 drinking solution for 5 days prior to the exposure of the
outside of the skull bone to a freezing probe and then
for the next six days, prior to sacrifice. Note the less
extensive brain damage, as compared to the rat brains in
the upper panel. The AF levels in the rats fed on SPC for
25 5 days prior to the freezing injury reduced the brain
damage, as further confirmed by light microscopy of
stained sections.
Examples
Example 1: Induction of elevated AF formation increased
30 the neurogenesis
The following experiment was performed to assess
whether administration of AF influenced the neurogenesis
in the brain of a normal adult mammal, the rat.
Rats (body weight 180 - 350 g at the start of the
35 experiments), male and female, were purchased from B & K
AB, Stockholm , Sweden. The animals were kept in cages of

approved type and size, and the light was on from 06 to
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_ G BonErse driialin, i the cold. The

sected and fU”heLf'X.ed O\éet f'i ‘m“i ‘ctedncmsesg%ﬂé /001368
day, the forebrain and the ATPHO="Tartp .

ir:ﬁ;terzzd in buffered 20 saline with 20 % sucrose 'added przl?sf t(r)n hick

sectioning in a cryostate microtome. The th_ln sections, 5 -£op the ' 2 6 -0g- 2005

were then processed for immunohistochem_lcal6d§mons|trattl%r; r% ductase

distributiéi¥ andirevatense-of the Rl subunit of ; ribonucleotid

ikttee

' .0f 25 key jmportance foran BW%yr‘Ftﬁ@%ﬂis,

fjﬁzslgrs))sfr%g aillg%ogd?n%a%%ﬁbryf %ncf%s?soéhr%ei-l CEPEFLINRES 4) Mepparabdelere
gxen To

iti i Cit 8ﬁ§fr%ﬁ?ﬂ%“f8?él§raﬁn<&nﬁa§he.hippocampus_
a%?glgrﬁwagéljggﬁqsﬁpg‘;&ﬁinr@rfds processeddasdeserbed gphggg_.dfr(}%@tan q
microscopyokdections processed for RNR ims,my 09'5’}%1% gﬂ)ls‘é\%’ﬁfﬁspgor to
food ncieses fho et mene e B THelatiRg A eS8l frogetonsraery

i he occurrenc fos

fo?li Iirr:ct%assez%ﬁvtqﬁes RipOtHPEE ¢ cHhparettto arl:35 madlelwﬂf \ %ﬁiﬁzed by
gien suppiicd fithrstaR8arkrotant pellets Elevatad f@@gggnh%%g%gts ir f%f
cells col@Heckevealdch as sweﬂﬂmtmqlsya@ﬂnt@eggr%%@ . The i

lnhalation of
SNQ@Bubl WG ~inra U's cc ~tS -CeiC9. 4
ﬁ?ff-\z Hl%@,t@ jiwzc i '~|nguuffi§’f§ %6?3 FAI et d “&ctiLPeenpdi-iitot etert
- fat ) o)

EET' 4 ~~raev 715255 CAfEdaRICTSE 2004068 ebi 360 o ncey
et TeA @ﬁ&qoﬁﬂéﬁﬁﬁﬂnsMwﬁiﬂBﬁbpaﬁin added, infused to
26-08-2 n ) - hodi ainst doublecortir.
immunohigteehéivicaraby utith they aickaf @Fﬁf%?\l%%% g(ﬁpe;ggg %y @
MegLe B¢ {‘V%Eg"“@iﬁ ?ﬁ%ﬁ?ﬁ’?&%ﬁﬁ{a}g with? SF #dod fonatdeastckd-d, re-
gonggggﬁégﬁ%ﬁ Q%%éé%ﬁﬂ%ﬁ%ﬁ@arts of nervous tissues were dis~

&y sected and further fixed over night in buffered formalin
in the cold. The nexr day, the forebrain and the h
campus were dissected,

20 saline with 20 ¢

ippo~-
rinsed and immersed in buffered

Sucrose added prior to sectioning in a
cryostate microtome. The thin sections, 5 - 25 um thick,

cal demonstration
of the distribution and prevalence of the Rl subunit of

ribonucleotide reductase (RNR) (Fig. 1 &), an enzyme of
25  key importance for any DNA synthesis,
formation by mitosis {(Zhu, H
lel,

were then processed for immunohistochemi

disclosing cell

-r et al., Ref. 4. In raral-
additional tissue specimens from the forebr
the hippocampus were embedded in
as described above.

ain and
paraffin and processed

30 Light microscopy of sections processed for RNR im-
munohistochemistry disclosed that treatment of normal
adult rats for at least 10 days with SPC food increased
the occurrence of proliferating stem cells and preogenitor
cells in the SG7 in the hippocampus, as Compared to gni-

35

mals having been supplied with standard rodent pellets.
Elevated frequency of dividing cells

could be revealed as
well in the gvy in the forebrain.

The identity of the

2005-08-26 11:5) ‘7:‘\_lyvi\lx;}or-_:g.a,nic-t»:ai.'.ion\ilsHE‘Z{KTOR
AB‘-,PA"I‘E‘;.I\J'?I"\__No}?‘amily\l?(:’l“\i'}!’)j}.,éDOB\‘.ZlDl?SD()& Amendrd description in Response to ®U 2005-
U721 doc

AMENDED SHEET



10

20

25

30

35

f adult brain. 10

ri L iplcation o fa frppzingepratss Theo 1 3 69
following experlmenti } B5sessthe damage caused on the
rodent brain by the appllcatlon of a very cold probe on the outside é)fgth
skull bone 15 Rats (body weight 180 - 350 g at the start of the '
experiments) , male and female, were purchased from. B & K AB,
Staekiolms Swveder:clhes animals veeredeapt inncagesdfs apprevedgpey
ang s L£€, %@ %”?dl'gﬁt ‘é’ﬁ&%ﬁ%@ho%%ﬂ&tﬂ&mf@%lmmatexpres»
experiments ethical committee ranted permissio e

N S%%Jnl}@g welr%r?%ker?fo feduce A %com%vrl% anaﬁpﬁalr? ng}e r‘gjts)f\)%g?é@gg%a
anhEsthehisae b@/etﬁ“é%ﬁﬁlla%l‘éh'ofa%%flﬁg%e SRR BLiPKeads TOCY ~

shaead. T.he skin was cut open in the mid sagittal plane on the skull. The
Calva 25 rym; was sxposedon therlefh side betweerthe bregmaiandy the
The neriostiym,was detache éjéféo@et&ﬁé%onceo yhich.thep Vﬁf&%%mote

rlnse erea er, reat gare was takén to remove blood and an
froﬁhﬁepé%ﬂééfﬁ%ﬁa%%toﬁwa%ﬁﬁ‘bﬁﬁepﬁ%%ﬁ%ﬂf pFScedure! A%?’Sbe
maakéudft3beaiss, having a cylindric 4 mm long end piece with a diameter

of FauppWas cooled By imraersion ima standay- gizesbmanset inoliguid a
nltrjggen Thec e}ggﬁ)deprobe was thereafter applied for 40 s on the

calvarium in between the lambda and bregma, 4 mm lateral to the sa |tta{
mid 35 B2 ThE proBE s T FeGRgd AP RE Sk Wotng® satred® e
Thelapplicativretthecfre stingysroba Febuleed: tkansmwwmpthaw‘@%wf a
tissv@wc&;w@m&% -048-23}ABASA1EGC Y reT alk airis. PORE?

- 1,105%'. 00 . Ch fve. .. = dHNAE 00S-,
°IT SE 20§3 ) gd%g 5 é’%a h2%])@05 23e.>,5t<§I aos%%epglt% t%?n %r%gz%r;ﬁ ?fz .

owﬁﬁ@@f@@ﬁ Foteq fite 2nd female, were purchased Irom

AB, Stockholm, Sweden. The animals were kept in cages of

2005

approved type and size, and the light was on from 06 to
18. The regional animal experiments ethical committee
granted permission for the experiments. Measures were
taken to reduce discomfort and pain.

The rats were anaesthetized by the inhalation of
isofluorane, and had their heads shaved. The skin was cut
open in the mid sagittal plane on the skull. The calva-
rium was exposed on the left side between the bregma and
the lambda. The periostium was detached from the bone,
which then was rinsed. Thereafter, great care was taken
to remove blood and any fluid from the calvarium as that
may impair the subsequent procedure. A probe made of
brass, having a cylindric 4 mm long end piece with a
diameter of 3 mm, was cooled by immersion in a standar-
dized manner in liquid nitrogen. The cooled probe was
thereafter applied for 40 s on the calvarium in between
the lambda and bregma, 4 mm lateral to the sagittal mid
line. The probe was then removed and the skin wound
sutured. The application of the freezing probe resulted

transiently in that the brain tissue underlying the
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the skull was not open.ed and na fracity&S0E Other i

induced. The anlmalswrmme:d aﬁmwaar@gw%@uj gj‘w Eg ;@o@rﬁaﬁ 369
behaved normally an@-mges 5red footr“aﬁd’dﬂﬁkr‘r@ fluid close to as those
untreated, after having recovered from the anaesthesia. At 2 dayg ate@8- 2005
the freezing injury the left cere- bral cortex showed discoloration and

bleeding in an area with a diameter of4%5 mm, immediately underneath

th%%Qd%%gf (}%%%%ﬂ%%@eﬁed 1@ the:gaeling;(Rig. 2 A shallovhat
gggﬁ]szsl% % icated thgt there was ac!oss of L nervous g‘ssol.ie o‘@}leerg IS 9&18

penumBra e t%e Brain substance bordering the central
zoﬁé oI sese- FaTRgardd ABRRIS t%é%ea%réa&e%é?ﬁé(%ﬁu#%&&%é?%
inspection beateyeatad taibe spoedctie théowhite edatterrmabsy evidénipoes -

5 ondhg %S@ﬁaﬁ%ﬂ%@ﬂ@@ﬂm@rmmi%@xamimmoﬁaeaﬂad;ed
thin Eectlo% s disclosed necroti %@sol%ne int ea%@é@tgfe@f injured cerebral
corefex With oederma which. |sel ely to agg to the secon 2D dary tissue and
cell damdife i theYserifhBra. e ﬁﬁﬁ%?ﬁ“@arﬁgéél@th@&é?ﬁ gereT

plaseaduringythedirsh feve ded tonds aftet tive: applicatioresiithe fideZRgarea
prope. The segpndany braindamage cempisas shanges takiag facthe

maftefa{“'“%tetﬁ:m%eﬂwb% xactdine being. defined 859@%&“ inggnthe . »

typ8 of injury. The Secondary changes may turn out to become. more
sev%?é%ﬂ’f’tlﬁiﬁp%%@&f%fﬂylﬁ‘?ﬁ&%t@% 6& i oBBE TR, UiTich téd to BE
deletericuss Fhereusas Télmanﬁaﬁrﬁnatnowﬁéﬁtﬁlohfstéhmw&ﬁwpﬁﬁnu-l €.
teStH@%@&ﬂ@ﬂéMﬂ@&B@@@%Mamﬁg chiasacterised byRhtheof seve-
appeafance of %%dn(é%&% number of aﬁﬂ¥a@go%§&a reeytesiand cioser

microg ace s lood vessels were also d ama ut r rebuilt,

15 HowBTBR Fivd A chsticE TERE-1ET paht aethSE?rﬂﬁ?éjd Fssue was nglg 2t
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20 dary tissue and cell damage in the penumbra. The primary
damage is the one taking place during the first few se-
conds after the application of the freezing probe. The
secondary brain damage comprises changes taking place
after a minute or more, the exact time being defined

25 depending on the type of injury. The secondary changes
may turn out to become more severe with time, especially
if there is a brain oedema, which tend to be deleterious.
There was an inflammatory reaction starting within minu-
tes, most evidently in the penumbra, and characterised by

30 the appearance of an increasing number of activated ast-
rocytes and microglia cells. The blood vessels were also
damaged but rapidly rebuilt. However, the necrotic, cent-
ral part of the injured tissue was not revascularised un-
til after days or even weeks.

35 Any injury to the brain inducing an inflammation
causes a transient elevation of the stem and progenitor
cell proliferation in the SGZ and in the 5VZ, if those
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accumulation of beta am- yloid precursor proteins ((3-APP) and
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both, {e¥iGt0, narvercalls anghstagt toracaumulate withim d@wifew hokrscell

after,a pedrotraymea. Llowever, if thase two rofeigs dissqlve,aadfuser s,
dlsgppear, the po.ssml)?ﬁ for the affected nerve cells to survive, recover,

5 and rein- t9gRAE-SHRR Ny SR8 FondtorrdlyANGE He SonSiered Je-d M-
highlycheneficial: Fapthep royteskeletdh chRBlitiants ES-suctipas oid  (AB),
neurefilarments and augotukiles narepsuffering ab aynewotrasmanandt ing
accumylate, forming. aggregates and fangles, which make theprmaly.
injury worse and even de- leteriQus. Exons and dendrites appear,as begg.
irrefoidt- [PB&SdER, STOTEh &fid tistBREd Rk fo the fOESARELHT 2B™ -1

10latfen & ¢ytosketetaf cemstiuarisr 06l avganellEaaye amHoid RS to-te
disgreanisationietreneceallsafteiva tealraapsuch, as thatphestocfrédzingfor
oSt Pt hd el 1 Seneitoe i accmUlate 25 or anpect .

lfuents may accumula or appeatr, in

abnoTfl E%n%gﬁﬁgﬁgﬁﬁﬁsql%haa{lséu gﬁ%ﬁ%‘.g eqfv%é] cg\l‘llsseao %%rr%(grl% hot- ¢
divide, Withithe &eepiofot LthoBBLRREE SGY EPRKSVE Bt Ry Sfidrugnts.

15neusoiFauEa rséart ¢ faramprateinsrandhbthertcompeusndsincabnorirathng at
high amounts, sueh ag.ig- cycling.and telated gonsti 3Q dueniscaarmally

only prevalent in dividi . .
%Qngles, wﬁich”%%ggk%he primary injury worse and even de-

leterious. Axons and dendrites appear as being irregular-
ly beaded, swollen and distorted due to the focal accumu-

20 lation of cytoskeletal constituents, cell organelles and
amyloid. Due to the disorganisation of nerve cells after
a trauma, such as that due to freezing, the normal very
precise and regular organisation of the cell machinery is
lost in parts and normal cell constituents may accumulate

25 or appear in abnormal concentrations, such as ubiquitin.
Nerve cells do normally not divide, with the exception of
those in the SGZ and 8VZ, but may after a neurotrauma
start to form proteins and other compounds in abnormally
high amounts, such as i.e. cyclins and related consti-

30 tuents, normally only prevalent in dividing cells.

The glial cells, the astrocytes and the microglial
cells, proliferated and turned hypertrofic. There was
further a rebuilding of the residuing blood vessels and
angiogenesis in the injured tissue.

35 The oedema that is appearing after any neurotrauma

aggravates the injury to the tissue (secondary damage).
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Example 3: AF:s rescue freeze-injured brain tissue, as
investigated after 2 days

The following experiment was performed to assess if
increased occurrence of AF in a body affected the extent
and severity of a brain injury caused on the rodent brain
by the application of a freezing probe on the outside of -
the skull bone, exerted neuroprotection.

Rats (body weight 180 - 350 g at the start of the
experiments), male and female, were supplied with SPC
food and drinking fluid for at least 10 days prior to the
brain injury. At the day of injury, the rat were anae-
sthetized and prepared as described in experiment 2. The
freezing probe was applied once for 40 seconds. After
suturing the skin wound in the skull and recovered from
the anaesthesia, the rats were allowed to move freely and
had access to SPC food and drinking fluid.

Two days after the freezing injury, the rats were
sacrificed and fixed by perfusion as described. When ope-
ning the skull bone, it became obvious that there was
less extensive brain injury as compared to that in the
animals having had commercial standard pellets and tap
water (Fig. 2). There were minute bleedings only to be
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10 priemineht aecumudation bE e. g wmylbetiamd neurdflaments ivasi|essd
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supplied wi ard food and. tap water, However, 'there w in
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15 15 dEhRirgHLId AfteF 046 Ry st 1t9s CdXEluded that the experimental
induction df is concluded that the experimental induction of

increased formation of AF in a body results in neuro-
protection as disclosed by reduced brain tissue damage
after a focal injury, investigated after 2 days.

20 Example 4: AF:s rescue freeze-injured brain tissue, as
investigated after 6 days

The following experiment was performed to assess if
increased occurrence of AF in a body affected the extent
and severity of a brain injury caused on the rodent brain

25 by the application of a freezing probe on the outside of
the skull bone, exerting neuroprotection.

Rats (body weight 180 - 350 g at the start of the
experiments), male and female, were supplied with SPC
food and drinking fluid for at least 10 days prior to the

30 brain injury. At the day of injury, the rat were anae-
sthetized and prepared as described in experiment 2. The
freezing probe was applied once for 40 seconds. After
suturing the skin wound in the skull and recovered from
the anaesthesia, the rats were allowed to move freely and

35 had access to SPC food and drinking fluid.

Six days after the freezing injury, the rats were
sacrificed and fixed by perfusion as described. When ope-
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injurp asicbilpaR dBathat in el anthhakiaffg hadcdrimerdare °ccus-
standarckpelfetd anddap watdrs(FRgd3)y Thety werg neelleedirgyssiotlyavasa-
recognizedSiwther the sballow.depressioniofiibe ceslral pang ofathe bea-
injuted area was, notmatked and in some gases diffs cult pdentityfor .
cert%l'ln.gfhe penumrbra appeared to be affected by ;Cess ‘oedema, than that
150bsthded HEanfRaS o6 Standard el R RRFaid P atd gt 28
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from rats having had standard pellets and tap water.

There was, however, a variation in the extent of the
neuroprotection exerted by the SPC food and drinking

20  fluid.

When investigating the hippocampus, there was a mar-
ked increase in the proliferation of neural stem and pro-
genitor cells in the SGZ. The same was true for the SVZ,
but less obvious.

25 It is concluded that the experimental induction of
increased formation of AF in a body results neuroprotec-
tion as disclosed by reduced brain tissue damage after a
focal injury, less prominent gliosis and increased for-
mation of new nerve cells from stem cells and progenitor

30 cells in, most evidently, the SGZ, as investigated after
6 days.

Example 5: Daily intravenous injections of a derivate of
AF (a 16 amino acid peptide) rescue freeze-injured brain
tissue, as investigated after 6 days

35 The following experiment was performed to assess if
increased occurrence of AF in a body affected the extent
and severity of a brain injury caused on the rodent brain
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15Rats hadysweight 180 and50bg @t {lve staftofite dissolved in saline
and prepared freshly prior to each injection. There was

no intravenous injection of the peptide on the day of

sacrifice, day 6. No side effects with regard to motor

activity, explorative behaviour, food intake or drinking
20 habits could be observed for any of the animals.

Six days after the freezing injury, the rats were
sacrificed and fixed by perfusion as described. When ope-
ning the skull bone, it became obvious that there was
less extensive brain injury as compared to that in the

25 animals having had commercial standard pellets and tap
water. There were no bleedings in or on the brain. Fur-
ther the shallow depression of the central parts of the
injured area was not marked and in some cases difficult
to identify for certain. The penumbra appeared to be af-

30 fected by minor oedema. Light microscopic investigation
of thin, stained sections through the injured brain tis-
sue disclosed less extensive occurrence of damaged cells
and rarely any residing extravasation of blood than ob-
served in the brains from rats treated and investigated

35 as in experiment 2. Irregularly distributed swellings and
beadings of axons and dendrites were sparse. There was a
distinct astrogliosis in the penumbra region, but not as
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and severity of a brain injury, caused on the rodent
brain by the intraperitoneal injection of the excitotoxic
compound kainic acid, exerted neuroprotection.

Rats (body weight 180 - 350 g at the start of the
experiments), male and female, were supplied with SPC
food and drinking fluid for at least 10 days prior to the
brain injury. The same number of rats got in parallel

~standard pelleted food and tap water, for comparison.

At the day of injury, kainic acid (Sigma Chemical
Co, St. Louis, Mo, USA), dissolved in buffered saline,
and at an amount of 10 mg/kg body weight, was injected
once into the abdomen. Thereafter, the rats were allowed
to move freely and had access to SPC food and drinking
fluid. After 45 - 60 minutes, the rats started to behave

stereotypically, performing repeatedly one or two move-

35 ments. Thereafter, they got unilateral and generalized

seizures. The rats were closely monitored and the extent
of affection recorded. At 3 hours after the kainite
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ratS Were %IIS&/eﬁnHLF?Ti?/e &Y and ﬁg%%%c‘évé%d%%%% #c?%%gaﬁ Gwdd
15driikisg faNd eARSVAS dBDaRATRESOhefats Siffe R Béhdve the CAL and
sterentypically; jpetforening cepeatedly-onelos dwomoave severely injured

having had standard pellets and tap water. The same dif-

TSy,

ference could be discerned for the sprouting of mossy
fibres. Irregularly distributed swellings and beadings of
20 axons and dendrites were recognized. There was as well a
less prominent astrogliosis in the hilus regilon and in
the stratum lacunosum and the stratum moleculare as well
as in the hilus in rats having been fed on SPC food, as
compared to those having had standard pellets. There was,
25 a considerable variation in the extent of the neuropro-
tection exerted by the SPC food and drinking fluid.

When investigating the hippocampus, it was obvious
that there was an increased proliferation of neural stem
and progenitor cells in the SGZ (Fig. 1). The same was

30 ‘true, although less prominent, for the SVZ. There was an
increased rate of survival of the newly formed RNR-posi-
tive cells in the SGZ after feeding with SPC food and

rinking solution.

It is concluded that the experimental induction of

35 increased formation of AF in a body resulted in neuropro-
tection, as disclosed by reduced extent of the brain
tissue damage in the hippocampus at 6 days after seizu-
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35 ments. Thereafter, they got unilateral and generalized seizures. The

rats were closely monitored and the extent of affection recorded, At 3

hours after the kainite 20055OF:2( 1151 VANGOHfla }?@Eti&%—ﬁ@l\'ﬂﬁ 01369
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diazepam was injected to stop the seizures. ,Only rats exertinga_ , .
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stuels< Shetaps after te 56 URRE TRe Faisiwere Scrt B Rcs®and fked By~
perfusionaas desaribed: Wben opehirg: the skult bd®2, no signs of brain

| da%%lq be dis+cloged Fhare was no-diffetence.betwaen-thoseescue
having had, SPC food and}hose fed on tand%rjg pellets and fap water.

5 Théfe WE&Hb MEtFeStopically démonstrable oadema in 10 either case.
Light AfleroistBprintéstighatibhisianik Gdihed” 4&&tions through the
hippocampus dfthedwains disclesedediffeiendes ingheextentsfdamage -
ngles e&’f;@ t:Y\_fR:%Q%@%OE?BM§nIQO§%”t@@tQﬂ:Vg@ Sfeggf@@a/tsmyeca

xtepsive neration of nerve cells in.the nd, .CA3/4 .
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spreating-ef mesgy fibres. Irregularly distributed swellings and beadings

of 20_axo?ﬁﬁng&f@%%m@if@@@g_rj_iagdﬂjh@@ was asnuelba lessin

prominent ast.rogligsis in. the.hilus, ke and,; S cUNos

and the Stratum fnc?ﬁecﬁ%r% glse C\S/vegilé a?)lselg theﬁﬁ&gﬁ) rg'[%térjg%/i@ng bee#]LJ %

on 536 f66d SRS ToNPATeH t51Ro¥e FAg haad Stariiiard peliats. THepgP L 2t
15wag@5 atconsiderabledariation inlthe esaéntesfane reureprod RectivrF e~

exeptod: By ther§< food-ang driaking fllidures for the USA is that

about 2 million individuals suffer from brain concussion

and of those roughly half a million stay in a hospital
for a day or more. A large number of those affected are
20 investigated by x-ray, and/or MRI.

After a brain concussion there is at an increased
risk for such individuals to suffer for long time periods
of neuropsychiatric sequele and pain. Further, there is
an increased risk for subsequent development of dementia,

25 most evidently Alzheimer’s disease.

Young and adult rabbits will be used. Anaesthetized
rabbits will have their skull bone freed from soft tis-
sue. A helmet, made of plastic and reinforced with glass
fibres, will be glued to the skull bone. The helmet is

30 connected to a exposure eguipment, that transmit a rota-
tional acceleration trauma to the head, either anterior-
posterior or the reverse. The rabbits will be treated by
administration of AF or synthetic peptides corresponding
to selected sequences of AF. Additional rabbits will be

35 fed SPC food and drinking solution or alternatively com-
positions based on egg yolk. The exposure parameters will
be closely monitored by a computerised recording system.
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y half a million stay in a hospital for a day or mare. A large
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35

diffuse brain injury, which is treated with AF or deriva-
tes thereof, is of key importance for the evaluation of
neuroprotective long-term effects on the simulated condi-
tion, which in clinical medical practice is being the do-
minant cause of brain injury in humans.
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After a brain concussion there is at an increased risk for such individuals

to suffer for long time perlpds of neuropsyc hiatric sequele R

Further, there is an mcrer% 0 ¥ Gi“ SEhR ¥ de q’%) maSEO ¥/00 1389
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will be used. Anaesthetized rabblts WI|| have their skull bone freed from

soft tis- sue. A helmet, made of plastic aad reinforced with glass fibres,

will be glued to the skull bone. The helmet is 30 connected 2 eXPOSUE; .
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trauma, the Br&iRs e removed from sacri- ficed rabbits and carefully

10investigated for presumed neuroprotective effects by the AF and its
derivates as 5 well as egg yolk. The advantage of the planned experi-
ments is that the brain injury is standardized and cor- respond to that most
frequent for human beings, a brain concussion. The formation of brain
oedema will be closely monitored by the intracerebral implantation of fibre
op 10 tic sensors, connected to a computer. Thereby, the ef-
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fects of AF and its derivates on the oedema formation and
histopathological abnormalities can be closely followed and documented.
Long-term studies will as well be perfor@®d. 1.5 It is concluded that the
experimental induction of a diffuse brain injury, which is treated with AF or
derive-- tes thereof, is of key importanegefexdhe evaluation of
neuroprotective long-term effects on the simulated condi- tion, which in
clinical medical practice is being the do- 20 minant cause of brain injury in
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X5 is amino acids nos. 43-46, 43-51, 43-80 or 43-163 of SEQ ID

15 No:2, or is absent,

or a pharmaceutically acceptable salt thereof, in the

manufacture of a medicament for the treatment and/or prevention of a
condition associated with or characterised by a pathological loss

and/or gain and/or rescue of nervous tissue, wherein said condition

20 is multiple sclerosis, asphyxia, hypoxic injury, ischemic injury,
traumatic¢ injury, Parkinson’s disease, Alzheimer's disease, stroke,
demyelinating disorder or hypoxia heart failure.

2. Use according to claim 1, wherein Formula I has the
sequence chosen from one of:

25 a) amino acids numbers 35-42 of SEQ ID NO:2,

b) amino acids numbers 35-46 of SEQ ID NO:2;
¢) amino acids numbers 36-51 of SEQ ID NO:2,
d) amino acids numbers 36-80 of SEQ ID NO:2,
e) amino acids numbers 1-80 of SEQ ID NO:2, or

30 £f) amino acids numbers 1-163 of SEQ ID NO:2
or a pharmaceutically acceptable salt thereof.

3. Use of SPC pelleted food in the manufacture of a
food or medical food for the treatment and/or prevention of a
condition associated with or characterised by a pathological loss

35 and/or gain and/or rescue of nervous tissue, wherein said condition

is multiple sclerosis, asphyxia, hypoxic injury, ischemic injury,
traumatic injury, Parkinson’s disease, Alzheimer's disease, stroke,

demyelinating disorder or hypoxia heart failure.



10

15

20

25

30

35
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condition asseciated with aebaracterised badqatholegicakloss, and/or
ga({le d{or rescye of fnecvous | tl%%e wh%reln satld ciondltlon 20 is multiple

sclerosis léléphyma ypoxic injury, ischemic injury, traumatic injury,

Parkinsor?s di§gale, SMIARINTErE dIsERsRE strfies tRAfyBIhathdg 8i8drd&f
or hypdaeartfatluse=2n Use aceortingiocelaid df whekeindzaemtilady the

has fbe. equenae £hesendromone:of: 23,4 a0UR0-acids QUIEGES 35:42
of SEQ ID NO:2, b) amino acids numbers 35-46 of SEQ ID NO:2, c)
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phyxia, hypoxic injury, ischemic injury, traumatic injury,
Parkinson’s disease, Alzheimer's disease, stroke, demyelinating
disorder or hypoxia heart failure.

6. Use according to any one of claims 1-5, wherein the
condition is characterised by displaying a pathological degeneration
of, loss of ability and/or loss of control of regeneration of and/or
loss of control of regeneration of a differentiated cell and/or
tissue, an embryonic stem cell, an adult stem cell, a progenitor
.cell and/or a cell derived from a stem cell or progenitor cell, said
condition is multiple sclerosis, asphyxia, hypoxic injury, ischemic
injury, traumatic injury, Parkinson’s disease, Alzheimer's disease,
stroke, demyelinating disorder or hypoxia heart failure.

7. Use according to any one of claims 1-6, wherein the
condition is associated with or characterised by a pathological loss
and/or gain of cells in the peripheral nervous system, autonomic
nervous system and/or central nervous system.

8. Use according to any one of claims 1-7, wherein the
condition is associated with or characterised by a pathological loss
and/or gain of neural stem cells or neural progenitor cells.

9. Use according to any one of claims 1-6, wherein the
condition is associated with or characterised by a pathological loss
and/or gain of oligodendroglia, astroglia, Schwann cells, and/or
neuronal cells and/or cell populations.

10. Use according to claim 9, wherein the condition is
associated with or characterised by a pathological loss and/or gain

of non-cholinergic neuronal cells,
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30 f) amino acids numbers 1-163 of SEQ ID NO:2 or a pharmaceutically
acceptable salt thereof. 3. Use of SPC pelleted food in the manufacture of
a food or medical food for the treatment and/or prevention of a condition
associated with or characterised by a pathological loss 35 and/or gain
and/or rescue of nervous tissue, wherein said condition is multiple
sclerosis, HEPRAART Hy BXEoRdry S55Reid miuf - tradimati iffify ©F °s1t

Parkinsonts.disease, Alzheimer's disease, stroke, demyelinating disorder

or hypoxia heartfalure-40n 4. ddse:nf aneag yolk with atleastkeeFlitne
units/ml, of antisecretorg (%rotgin, in th:e m%nufac%ﬂe of a food or a Qwedical
condition 1s cause amage to the c¢entral nervoys sysStem or a
food for the treatment an or prevention of a condition associated with or
chataktsfisétl By pethbidgie 1648 &d/digain and/or 5 rescue of
nervous tissueypv¢ehereisrsaid conditiondsemaittiples selerosis, agpirgkia, the
hynexig iniury. ischemic niyry, raumatic in- lury, Parkinsons giseases ;e
Alzheimer's disease, stroke, demyelinating disorder or hypoxia heart
faild*&€ B Efse of an egg yolk with at least 1000 FIL units/ml, of 10
antisecretopy pfetelrdntirenmanufacturecofcd medicanmenoforiirerein the
treatmignt and/or prevention of.aconditignassaciatedyyith-@bussion,

characterised by a athological loss and/or geain and/or rescue of nervous
. contusion., axohal %T? ?F'Cauﬁ?d bg T ad .tLrauma axon?} damage caused
tisste, whéerein said condition is multiple sclerosis,; as- phyxia, hypoxic

injury, Behenie ssRiryd trnasraticinjoey CIS Pafkinsotrgalisebgeshe spinal cord
Alzheprer's: disaasangirokesdemyelinating disorder or hypoxia heart

failre. 6. Lise gecording fo.any. one of dlaims b, herein the, condiion. ...,
is characterléedsby cﬁsp aying a pa’fﬁ/ologlcal degeneration of, 1oss of

abilfy &naRECHSOB! EBIFGI8F FégéRetaliBnsFaktl/6P 20 loss of control of
regeneration of a differentiated cell and/or tissue, an embryonic stem cell,

an adult stem cell, g progeqitor celh apdlor 4,69l derived;irom. & stem, cell,

or progenitor cell, said condition is multiple sclerosis, asphyxia, hypoxic
injury ScHEMGSinfGRTratin SticTRfnSS PatindoR tis@asa Az Adithers Y
disease p25cstrdke, darnyelinating disorder or hypoxia heart fai-lure. 7.
Use according 4Q.any. Qe QiLlaims.1-6wherein ihesconditign is- 14, wherein
associated with or characterised bg a cPathologlcal loss . , ,
the medicament is formulated for intravenous infusion, intramuscular
injection and/or subcutaneous injectiomn.

17. Use according to any one of claims 1-2, 5-14, and 16,
wherein the medicament is formulated so that the active substance is
capable of passing into the ventricles and/or other cavities at or
in a patient's brain upon administration to said patient.

18. Use according to any one of claims 1-2 and 5-14, wherein

the medicament is formulated so that the active substance is capable

of passing into the



and/or gain of cells in the peripheral nervous system, autonomic nervous
system and/or central nervous system. 30 8. Use according to any one of
claims 1-7, wherein the condition is assefdated with or characterised by a
pathological less and/or gain of neural stem cells or neural progenitor

cells, 2, Hse ageording fo gny, que 9&9&5‘%@%'a6d&{m§£‘%%@1%nc?9dgé% Is

associated with or characterised by a pathological loss 35 and/or rain of
oligédéftroglia, astroglia, Schwann cells, and/or neuronal cells and/or cell
populations.. 10. AJse @eebraingtopelsami 8g whersinithe, conditidngsand/or
asgeaiatedwith ercharacteused by, & pathelogicallpss and/as gaiNs ol ce11

5 non-cholinergic neuronal cells, 41 cholinergic neuronal cells and/or glial

celRE Sdloreat pBpUISHOHE 1 LEs é@co%aﬁﬁ%’to‘%%?ﬁc‘iﬁ%%fséﬁaiﬁ?g creating
1-1avhereirt tdecebhditioh isrcaaseddsy dernagerts tie central Aekgousoer
Sysie -4 1 80efecldnithe: CeOtralSMOUS SYSI8 R k2 o b S8na8605dNY R quence
an%gnﬁo%g{girﬁ 1-10, wherein the condition is caused by a traumatic,
auto-immune or degenerative disorder. 13. Use according to any one of
claims 1-10, wherein the 10 condition is caused by axonal damage

10 caused bykeconcussion; -eertsions axonal damage caused by head

trauma, axonal damage caused by small vessel disease in the CNS

and/or damage to the spinal cord after disease and/or trauma. 14. Use

accBtefifg™o any one of claims 1-13, wherein wherein 15 said condition is

characterisedibymemony les$dd Saddse 0f:SPE nesiieted oo and/ots absent

drinking selutian for zinduging the formation of antisecretory proteins

according to any one of claims 1-14. 20 16. Use according to any one of

claims 1-2°4ntf55148 wherein the medicament is formulated for

intravenou& infusiony idtramuscular injection and/or subcutaneous

injection. k2. Useaccordingdoany one of claimsi1-2, H5-d¢and:1663 of seo d

wherein the mgc_:li%%ment is formulated so that the active substance is 25

NQ:2, pr is.absent . .
capzﬁ)le mppassmg into the ventricles and/or other cavities at or
or a pharmaceutically acceptable salt thereof.

15

20 20. A method according to claim 19, wherein Formula I has a
sequence chosen from one of:
a) amino acids numbers 35-42 of SEQ ID NO:2,
b) amino acids numbers 35-46 of SEQ ID NO:2,
¢) amino acids numbers 36-51 of SEQ ID NO:2,
25 d) amino acids numbers 36-80 of SEQ ID NO:2,
e) amino acids numbers 1-80 of SEQ ID NO:2, or
f) amino acids numbers 1-163 of SEQ ID NO:2
or a pharmaceutically acceptable salt thereof.
21. A method according to claim 19 or 20, wherein said isolated
30 cell is chosen from the group comprising epithelial cells,
fibroblasts, osteogenic cells, macrophages and microglial cells,
vascular cells, bone cells, chondrocytes, myocardial cells, blood
cells, neurons, oligodendrocytes, astroglial cells, progenitor

cells,

35



in a patient's brain upon administration to said patient. 1e. Use according
to any one of claims 1-2 and 5-14, wherein the medicament is formulated
so that the active substance is capable d@Bpassing into the 30 42
cerebrospinal fluid of a patient upon administration to said patient. 19. A
method of propagating,inducing, reducingandiar, maintaining the 9enesis;: en
of an_isolated stem cell and/or stem cell 5 progeny from any germinal
lay&FinVitro, characterised by treating the isolated cell with an
antisecretory protein or an oligo- or po'_ypeptide or derivatives thereof
comprising an amino acid sequence of Formula I: 10
XI-V-C-X2-X3-K-X4-R-X5 (Formula I) wherein xi is 2, amino acids nos.
1-35 of SEQ ID NO:2, or is absent X2isH, RorK15X3isSorL X4isT
or A XS is amino acids nos. 43-46, 43-51, 43-80 or 43-163 of SEQ ID
NO:2, or is absent, or a pharmaceutically acceptable salt thereof. 20 20. A
method according to claim 19, wherein Formula | has a sequence chosen
from one of: a) amino acids numbers 35-42 of SEQ ID NO:2, b) amino
acids numbers 35-46 of SEQ ID NO:2, c) amino acids numbers 36-51 of
SEQ ID NO:2, 25 d) amino acids numbers 36-80 of SEQ ID NO:2, e)
amino acids numbers 1-80 of SEQ ID NO:2, or f) amino acids numbers
1-163 of SEQ ID NO:2 or a pharmaceutically acceptable salt thereof. 21.
A method according to claim 19 or 20, wherein said isolated 30 cell is
chosen from the group comprising epithelial cells, fibroblasts, osteogenic
cells, macrophages and microglial cells, vascular cells, bone cells,
chondrocytes, myocardial cells, blood cells, neurons, oligodendrocytes,
astroglial cells, progenitor
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cells, 35 43 stem cells and/or cells derived from progenitor cells or stem
cells. 44 22. A method of propagating, inducing, reducing and/or
maintaining the genesis of an isolated $tém cell and/or stem cell progeny
from any germinal layer from a patient, characterised by: a) providing said
isolated cell feomeaipdtient thaphas-been Satmivgterestaniefeativtor
arﬂgyﬂégrﬁggarl%ege%gﬂso@geﬁ qggﬂa(glg%o-sgg‘poégpﬁgt}ggoqr stem cell

derivatives thereof comprlsln% the amino acid sequence of Formula | as
detifFT Clafh 2OF SR and ) proisagatiRg Sittisofatdd Cetf i oftr Y |
10 wherein saidvprbpggated celfsiare¢apsiltilefofbe ngpatraersplahted iato been
the same, g, anatherfatent i need ihereph - 23 Amethod of.Rropagaiinge i n

inducing, reducing and/or maintaining the lgenesis of an isolated stem cell
15 45 antio?st8m L211 BfogeMPRBRY any germinariay S irom & pationt. - ~=-29
characterisedaning) providiegrsakt istlafisdwelraddior SefFreéll Progeryp 1 or
from the patient ;5 HYadministering an effective amount of an

antisecretory protein or an oliga- or polypeptide or derivatives thereof
comprisinlt:)g t)%é% Ao acid g’éagu:é%%%gg ocr%glallnaglcfgﬁﬁed in claim 1 or
claim 2 to $hf¥ t46lated‘c@nInagtecanas ptépatatitrpaait cellsPa®wherein
said propegaiesheelsarencapaiie fikeing dransplaniecibackintadbe thereos.
same of aothel,palentd aeed. Jueregl. 2.fnaihod.ageoding, Lo glaim

22 or claim 23, wherein said isolated cell is selectéd from the group

COPRIS TG oo rgtia iR e s MAciIphSGEst Yasttfdr E&HS, bone cells,

chondrocytes, myocardial cells, blood cells, neurons, oligodendrocytes,

15 astroglial cells,



Schwann cells, progenitor cells, stem cells and/or cells derived from
progenitor cells or stem cells. 25. Use according to any one of claims
1-18, for the treatment 20 of conditionstassociated with insufficient
formation of antisecretory factors, said condition is multiple sclerosis, as-

phyxia, hypexic ijury. [GRemic Jaiury « aMIAlC 0N, . Parkinsons,y,
disease, Alzheimer's disease, stroke, demyelinating disorder or hypoxia
heBi taiftire. 2826 “65E°58cBYding to any one of claims 1-18, for the
treatme=a0f ponditions assdcistethnstd insiiffisritouroton ofthepAbyeny from
receptors.and-antisgeretory factor binding tissue constituents, said

5 conditionrijs mgltiple sclerosis, asgiggxia‘, r%/poxic ipjurfy, ischemic in'urg/,
traumaticThjGR PafkineoiTs disease: AlZheimars didedse 30 droke ==Y
demyelinatingedis rderrorhypoxi®h ezt Fakne. AW 0206851080046 thereof

PCTISE20041003:369nSEQRIBN QA1 3 T2EnREQUENSEAST ING < kl02ned in
AS-Faktor AB <120> Novel yse <130> 21 50> GB 0322645.3

c’é im 9 S& %P.’LS q]égggsc:e in yIitro ang

<151> 2005:09-26" <1605 2 <1705 Patentlin version 3.1 <2105 1 511>
1323 <2 PFSIBHA IR 1S ALFAARS 220> <221> CDS <222> (63)..(1208)

10 <223> <220 e<2242% pObyP RGNl e € 22201 (1 280) 43295 s2235 5A00>
transplanted back into the same or another patient in need
thereof.

24, A method according to claim 22 or claim 23, wherein said
isolated cell is selected from the group consisting of fibroblasts,

15 macrophages, vascular cells, bone cells, chondrocytes, myocardial
cells, blood cells, neurons, oligodendrocytes, astroglial cells,
Schwann cells, progenitor cells, stem cells and/or cells derived
from progenitor cells or stem cells.

25. Use according to any one of claimg 1-18, for the treatment

20  of conditioms associated with insufficient formation of
antisecretory factors, sald condition is multiple sclerosis, as-
‘phyxia, hypoxic injury, ischemic injury, traumatic injury,
Parkinson’s disease, Alzheimer's disease, stroke, demyelinating
disorder or hypoxia heart failure.

25 . 26. Use according to any one of claims 1-18, for the treatment
of conditions associated with insufficient function of the AF
receptors and antisecretory factor binding tissue constituents, said
condition is multiple sclerosis, asphyxia, hypoxic injury, ischemic
injury, traumatic injury, Parkinson’s disease, Alzheimer's disease,

30 . stroke, demyelinating disorder or hypoxia heart failure.



aattggagga gttgttgtta ggccgtcccg gagacccggt cgggagggag gaaggtggca 60
ag atg gtg ttg gaa agc act atg gtg tgt gtg gac aac agt gag tat: 107 Met Val
u Glu Ser Thr Met Val Cy5 Val Aso Asn Ser Glu Tyr 15 t
“a@% %%'§3§§14c6ttc tta ccc acc agg ctg cag gcc cag cag gat 155%&@%%@9%69
2005/030246 PCTISE2004/001369 SEQIDNO1.ST25 Met Arg Asn Gly
Aso Phe Leu Pro Thr Arg Leu GIn Ala Gin Gin Asp 20 25 30 get gtc aac
ata gtt tgt cat tca aag ace cqcS& » €6tgag aac 203 Ala Val Asn lle
Val Cys His Ser Lysgﬁorueirﬂriééé‘e%"%ﬁ%ro Glu Asn 35 40 45 aac gtg g c ctt
atc aca ctg got aat gac tgt gaa gt ctg acc aca 251 ASn Val Gly Leu lle
<110>Tinsletk-Ala A&sn ASP Cys GiU Val Lac Thr Thr 50 55 60 ctc acc cca gac
act ggc cgt atc Ctg tcc sag cta cat act gtc caa 299 Leu Thr Pro Asp Thr
Gly Arg lie Leu Ser Lys LeU His Thr Val GIn 65 70 75 ccC aag ggc aag
<120>atd& tiStgc acg gg9c atc cge gtg gee cat ctg 347 Pro Lys Gly Lys lle
Thr Phe Cys Thr Gly lle Arg Val Ala His Leu 80 85 90 95 get ctg aag cac
<130-C981538:89C sag sgt cac sag atg cgc atc att gcc 395 Ala Leu Lys His Arg
Gin Gly Lys Asn His Lys Met Arg lle lle Ala 100 105 110 ttt gtg gga ago
cca gtg gag gac sat gag sag gat ctg gtg aaa ctg 443 Phe Val Gly 5er Pro
<150VabiG s R$psMin Glu Lys Asp Leu Val Lys Leu 115 120 125 get aaa cgc
<151:C1C884. g Hag aaa gta aat gtt gac att atc aat ttt 491 Ala Lys Arg Lau Lys
Lys Glu Lys Val Asn Val Asp lle lle Asn Phe gg 130 gg 135 140 trt Glyy
glaau glagu glag VVal Asn Thar gaalu Lyss Leu Thr gcCla Phe goal Asn
<160>Th2 539 145 150 155 ttg aat ggc as gat gga acc ggt tc*_ cat ctg gtg aca
gtg cct cct 587 Lau Asn Gy Lys Asp Gy Thr G y Ser His Leu Val Thr Val

170 Pr% F_::ro t16nO 165.%7% 75 aqg ccc ag*_ ttg get gat get ctc atc act tct cog
L g et g 1 835°53 Pro Ser Leu Ala Asp Ala Leu lle Ser Ser Pro lle Leu
Ala Gly

<210> 1
<211s> 13283
<212> DNA

<213> human

. <220>

<221> (DS

<222> (63)..(1208)
<223>

<220>
<221> polyA_signal
<222>  (1289)..(1295)

<223>
<400> 1
aattggagga gttgttgtta ggecgtccecg gagacceggt cgggagggag gaaggtggcea 60
ag atg gtg ttg gaa agc act atg gtg tot gtg gac aac agt gag tat 107
Met val Leu Glu sSer Thr Met val cys val Asp Asn Ser Glu Tyr
1 5 10 15
atg cgg-aat gga gac ttc tta ccc acc agg ctg cag gcc cag cag gat 155

Sida 1



180 185 190 aaa g9t ggt gcc atg cta ggt ctt got gcc agt gac ttt gaa ttt goa
683 Glu Gly Gly Ala Met Leu Gly Leu Gly Ala 5er Asp Phe Gli Phe Gly
woXR0292f15 gta gat ccc agt act gat cc- gag ctg gcc ttg gecgai et desso
731 Val Asp Pro Ser A{a Asp Pro Giu Leu Ala Leu Ala Leu Arg Val Ser
210 245 220 a Mett glaau Glu Ginn Arg His Ala Gly Gly a Gly Ala Ac ra
Arrg Ala Ala Arg a 779 225 230 235 act tct get get gag gcc ggg att act acg

vet ARChISGRFLGBPAAG 5382 7ria el AR AIA BlUAIR My ligAla Thr Thr
Gly Thr Glik®sp 5er 240 245 250 255 gac gat gcc ctdfctg aag ate aco atc

gt gBIQLAG6A Y2 L YUCeHGEY AR AsRAKR Letl glad Y Met Thiphe
Ala V8erBill BINGI| oy Phe GlgrAys260- 265 2560 &b akjgg €t dotrgac cta ago
4
agt agt'act gag gas gag gag att get 923 Thr d y Lau Pro Asp Lou 5er 5er
aac ggpPThCElEBIPSIrFGIWe Ma 295 P80 2850 te a atg tcéctg
Asn V%gggd’géeﬁcé%gagﬁ%{tféc?til@agAgsggAéga%Sil%iiég %@bTZEgOCE%%Z%
PCT/SE2004/001369 SEQIONOL, ST25 Tyr Ala Ntit Gln_Met Ser l,
E:ﬁ ’?’%|rg(éhg;éa?&Lg%é%@élﬁe&&%@?%ﬁ&ég 5023? 3§gccé%ac an gat gcc
5agc tca get atg gac 4ca tct gag cca gec 1019 Ser Ala Asp lle Asp Ala Ser
cce afrpfashtetbspdheGetdoluddragslasiagil S@agagagrgag gatyat tac
Pro L¥ad gtg-%tgCagigaceecyadlifc &t chlf 196 7V3 A GuFGTuLaYp Asp Tyr
80
Asp Val Met Gin Asp Pro Glu Phe Leu GIn 320 325 330 335 agt gtc cta

Aa (BRGFRCHCE AN Gt RET A 234 G fRE 4§CLED M5er val LW GIu

Asn Leu ProoGly Val Asp Pro AstAsn Glu Ala Tle 340.845 350 cga aat
getAty € t £ec.a99 g aga.1163 Arg,Asn
e e el 503

phe £8{yrbe (ERIGRIOAN G v 360 365

agg ac&{’fga agg agg aag aca aga agt gag act ggla@gg aaagg 1208
gct aaa Ccgc Cctc aag aag gag aaa gta aat gtt gac att atc aat ttt 491
Ala Lys Arg Leu Lys Lys Glu Lys val Ash val Asp I'le Ile Asn Phe

130 135 140

g%g gaa gag gag gtg aac aca gaa aag Ctg aca gcc ttt gta aac acg 539
Gly Glu Glu Glu val asn Thr Glu Lys Leu Thr Ala phe val Asn Thr

145 150 155
ttg aat g%c aaa gat g%a acc g%t tct cat ctg gtg aca gtg cct cct 587
Leu Asn Gly Lys Asp Gly Thr Gly Ser His Leu val Thr val Pro Pro
160 165 170 175
g?g CcC agt ttg gct gat got ctc atc agt tet ccg att ttg get g%t 635
Gly Pro Ser Leu Ala Asp Ala Leu Ile Ser Ser Pro Ile Leu Ala Gly

180 185 190
gaa ggt g?t gce atg ctg g%t ctt g%t gcc agt gac ttt gaa ttt gga 683
Glu Gly Gly Ala Met Leu Gly Leu Gly Ala Ser Asp phe Glu Phe Gly
195 200 205
gta gat ccc agt gct gat cct gag ctg gee ttg gee ctt cgt gta tct 731
val Asp Pro Ser Ala Asp Pro Glu Leu Ala Leu Ala Leu Arg val Ser
210 215 220

atg gaa gag cag cgg cac gca g%a g%a g?a gcg cgg cgg gca get cga 779
Met Glu Glu Gln Arg His Ala Gly Gly Gly Ala Arg Arg Ala Ala Arg

225 230 235
gct tet get get gag gecc g%g att gct acg act g%g act gaa gac tca 827
Ala ser Ala Ala Glu Ala Gly Ile Ala Thr Thr Gly Thr Glu Asp Ser
240 245 250 255
gac gat gcc ctg ctg aag atg acc atc agc cag caa gag ttt ggc cgce 875
Asp Asp Ala Leu Leu Lys Mmet Thr ITe Ser Gln Gin GTu Phe Gly Arg

260 265 270
act g%g ctt cct gac cta agc agt agt act gag gaa gag gag att gct 923
Thr Gty Leu Pro Asp Leu Ser ser ser Thr Glu Glu GTu Glu Ile Ala
275 280 285

tat gcc atg cag atg tcc ctg cag gga gca gag ttt ggc cag gcg gaa 971

Sida 2



Arg Thr Arg Arg Arg Lys Thr Arg Ser Glu Thr Gly Gly Lys Gly 370 375 380
tagctgagtc tgcttagggg actgggaagc acggaatata gggttagatg tggttatctg 1268

W@m%@gcctaaata aagcttggca acttttaaaa aaaaaaaaaa aRePIrbersR01369
<210> 2 <211> 382 <212> PRT <213> human <400> 2 Met Val Leu Glu

5er Thr Met Val Cys Val Asp Asn ser Glu Tyr Met 1510 15 Arg Asn Gly

Asp Phe Leu_Pro Thr Arg Leu Gin Ala G1n Glr Asp Ala 20 25 30 Val Asn
Tyr allE Ma! GysHis Ser Ly hr RO HRY B5it Firb Gl Asn Asn o35 40 45 Val

Glydceu lle Thr Leu Ala29fh Asp Cys Glu Val 3@®&u Thr Thr Leu 50 55 60

o odEPra Asp. T GlyArgdle daubgr Lys heu His Ths Vah Gt Pro 65190 75
Ser Em%\ws:mﬁiﬁie ifr phe%?swﬁ%r %Iy g%p&gwgﬁkilanqglaau Ala 85 90

r
Leu Lys His Arggg)ln Gly Lys Asn His'Lys Met Arg lle lie Ala phe 100

aag gd@9ab] 028 ga 302005 (BA2 PET/SE2064/00% cag 1067
IR ST ST b0 i e Kot ety & Rsp Leu val

Lys Leu Ala 115 120 125 Lys Arg LeU Lys G|L5L s.ValAsn \VighAsp
25 b TEL /R0 Ap i $50 S5 S P R Lys L Thr

Ala Phe Vab#sn Thr Leu 145 1365155 160 Asn Gly 13 ASP Gly Thr Gly
cga a&rg%%EELb%fE&_@rcV@HEEOCEEQ dady 46D dcA0aht5aByogserdgeU AlalA&h

Arg AAmaAﬂéngLg Sbf Set PP |'réq_§ggAMQGfif?sl*:tr%mggglébadiiﬂely Ala Met
LeU GlyLeu Gly Ala 5er Asp Phe GIU Phe Gly Val :

agg aca aga agg agy aag aca aga agt gag act gga ggg aaa g%g 1208
Arg Thr Arg Arg Arg Lys Thr Arg Ser Glu Thr Gly Gly Lys Gly

370 37 380
tagctgagtc tgcttaggag actgggaage acggaatata gggttagatg tggttatctg 1268

taaccattac agcctaaata aagcttggca acttttaaaa aaaaaaasaa aaaaa 1323

<210> 2
<211> 382
<212> PRT

<213> human

<400> 2

Met val Leu Glu Ser Thr Met val Cys XgW Asp Ash Ser Glu {gr Met
1 5

Arg Asn Gly ésp Phe Leu Pro Thr érg Leu Gln Ala G1in ggn Asp Ala
0 5

val asn ITe val Cys His Ser k%s Thr Arg Ser Asn Zgo Glu Asn Asn
35

val Gly Leu Ile Thr Leu éga Asn Asp Cys Glu ESW Leu Thr Thr Leu
50

Thr pro Asp Thr Gly Arg Ile Leu ser Lys Leu His Thr val Gin Pro
€5 70 75 80

Lys Gly Lys Ile Thr Phe Cys Thr Gly Ile Arg val Ala His Leu Ala
85 90 95

Leu Lys His Arg Gin Gly Lys Asn His Lys Met Arg Ile Ile Ala Phe
100 105 110
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195 200 205 Asp Pro 5er Ala Asp Pro Glu Leu Ala LeU Ala Leu Arg Val
ser met 210 215 220 Glu Glu GIn Arg His Ala Gly Gly Gly Ala Arg Arg Ala
wblaofeisédas 225 230 235 240 Ser Ala Ala Glu Ala Gly lle Ata Tk bu/661g69
Thr Glu Asp 5er Asp 245 250 255 Asp Ala Leu Leu Lys Met Thr lle Ser
On GIn Glu Phe Gly Arg Thr 260 265 270 Gly Leu Pro Asp LeU 5er Ser
5er Thr Glu Glu Glu Glu lle Aéla Tyr %75_& 0 285 Ala Met GIn Met Ser
val cllesBh-GhAla GhsPhedsl Gy ARG Uder290,295:3001 Ala Asp lle
AsH-Ala Ser 5er Ala Mé2Asp Thr ser Glu Prd#la Lys 305 310 315 320
Glu G'lu Asp Asp Tyr Asp Val Met G1n Asp Pro Glu Phe Lai GIn ser 325
Lys égiseegssrsvmsww%w P60 PRJ BRP \IJBASIS PHETARHE ASH Glu Ala lle
rg 340 345 350 Asn Ala Met ely Ser LeU Pro Pro Arg Pro Pro Arg Thr

&1y m@'%@%{%&}%ﬁ%ﬁ%& TR A AL AR L2 TREA SEEGI Thr Gly

145 ly Lys sida 4 155 16

Asn Gly Lys Asp Gly Thr Gly ser His Leu val Thr val Pro Pro Gly
165 170 175

Pro Ser Leu Ala Asp Ala Leu Ile Ser Ser Pro Ile Leu Ala Gly Glu
180 185 190

Gly Gly Ala Met Leu Gly Leu Gly Ala Ser Asp Phe Glu Phe Gly val
' 195 200 205

Asp Pro Ser Ala Asp Pro Glu Leu Ala Leu Ala Leu Arg val Ser Met
210 215 220

Glu Glu GIn Arg His Ala Gly 6ly Gly Ala Arg Arg Ala Ala Arg Ala
225 230 235 240

ser Ala Ala Glu ala Gly Ile Ala Thr Thr Gly Thr Glu Asp Ser Asp
245 250 255

Asp Ala Leu teu Lys Met Thr Ile Ser Glin Gln Glu Phe Gly Arg Thr
260 265 270

Gly Leu Pro Asp Leu ser ser ser Thr Glu Glu Glu Glu ITe Ala Tyr
275 280 285

Ala Met Gln Met Ser Leu Gin Gly Ala Glu Phe Gly Gln Ala Glu Ser
290 285 300

Ala Asp Ile Asp Ala Ser ser Ala Met Asp Thr ser Glu Pro Ala Lys
305 310 315 320

GTu Glu Asp Asp Tyr Asp val Met GIn Asp Pro Giu Phe Leu

Ser
325 330

S X

val Leu Glu Asn Leu Pro Gly val Asp Pro Asn Asn Glu Ala Ile Arg
340 345 350

Asn Ala Met Gly Ser Leu Pro Pro Arg Pro Pro Arg Thr Ala Arg Arg
355 - 360 365

Thr Arg Arg Arg Lys Thr Arg Ser Glu Thr Gly Gly Lys Gly
370 375 380
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