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The gene therapy approach of t present invention nmay be used to treat

di sordeas of both the central and peripheral nervous system Post-polio
syndronme is characterized by muscle 3ﬁ#fat|gue and decreased endurance with
acconpanyi ng nuscl e weakness and atrophy. The disease is believed to be
caused, in part, by the type of spinal cord notor neuron damage simlar to
that which ~ occurs in anyotrophie ~ |ateral sclerosis. Peripheral nerve
injuries and peripheral neusopathies, such as those resulting from diabetes
or chenDtherapy, conprlse the nDst prevalent perlpheral neuropathies and
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cord injury, nmacul ar degeneration, anyotrophic lateial sclerosis, spinal
nmuscul ar at‘}vgr?ﬂ’}‘,mﬁost -polio syndrome, muscul ar dystrophi es,"%?ﬁ?r‘?z’f”%ﬂ

neur opat hi es, stroke arrd peripheral nerve injuries. Any traumatic or

I schem c .jni.lr - . bey S . ted
uai gt h gt pieBly B bl BoeeSiiaiChesdiBlols MR or L BARLAH dri e
myel i n f géneat Soch pronicensrane evell kohewyi dh ithe hit Gind i inctude) dornexantple, dhs SV4tednd
above, both in vivw X viva. Ilp ex viyo appljcations, qt*’ge,transfe ted
neur al CQ"PE“’&?J%"'Wét_ RIS i hefi 9% 0k ICOBNHERLYE.| mducible ; 3dttyspe-sResifs s

t he encogdgahRér® aRRSWthiR the YeBFe TR drede Bbn 200 ficleotidSiquerce efétiéird

di seases of the central nervous systemthat result in denyelination of
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| eukoencegphal itis, Y |tk f I koence lLLLLS, ongtic
| cukodyseRapRyras SRR hONohd bRAR. of B BERE PO Ssablt, w L ARREC BT
di sease eaihahters ppstrgabe ofi[the) pronmits oryriminatos davinstrednn -ofiathe coding dregiom. cahese
di seases,.can be treate th rogress of. the denyelination can be
sl owed ofac ‘f@&ﬂfﬁ%&?ﬂ&gmﬁ{’}g@%@&f°gme‘iws_ SRPFSRDYS Encodi ng cDNA
encodi Ng pr 0SEPéHel dinbodfRE ofthe invemitAlihe lekpriesbich VeelE tohiaiflfg theSINAr &MRNAPOSI N
C or a prosaposin 15 recept o,rmp{a;lq%onl st. Anoxia is not the ultimte event

. i

whiléh deof intsyest isciajected; direeily 8 bipodc & anather tembpdimestp st DProssigmiveptor is
pr oot ed, d¥inffepdd by AFEEiRGcrdnial ?,gags& or jéctioh G the BErbti0hitaf Au. S n BEmuSed

to inhibit apoptosis which occu Juring~cerebral 1 nfarction, nyocardral
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secr et echeRfHitkue Biidifect RciloijectidnNon By ispsiemi Caliynidibtratios | Viariousli cagveritiohal
cerebrospinal fluid and sem nal p]asma.. Thus, the 25 prosaposin, saposin C
or ot her™piess p’ﬁg‘?‘ﬁ‘sP’é't‘,‘E‘pi"ﬁrwaﬁB’ﬁ BPB'GH’@e‘&“PW“%SvH‘WFC“&é' pitadenmal

t hese boglhcithnéols iWihceretiasPindl ittFRFANRS ehiduPrl! C6hi@l, ihiancal "RERGHCcBSI and
Prosaposin is purified as described in U S. Patent No. 5,571, 787.
Pr osapos‘?"ﬂl-recept or agonists are purified by standard affinity

chpgmat ogr apyangtdess: inflciid calls adlesGRNogpRGh af ﬁ?:&%ﬂ%%ﬂ~_
—1—0-MAR-2003—9WHAT S CEtAMED S~ 1—Gse .%Ba pept rde deri 1D -
NO: 2 | ocdscebe eneapsated i s biompatikie qiolymenic membranke Examples pf some wfrtheseace

Ll ace g AL Seh AR YD St EAEYC) SRR nfosdf Bk

;eur oderajginge ar agaoss; miyel estexs, iceliulaliespolytetrafidroetlylenepolgprapytere, (Inineechly t he

®)

tid TXLI o Y, ao0herein X i lg. 3 : im 1, wherei
Pho. di sdifier OUEToLE olniehhs) .- EshMerphd BrsdshalboRobiy Ffry,
mags| ﬁr Menbnaltf_mn, 429163010 11993; Hlat @t ?l E(Qweggz&kﬂamamnnﬁll:ldwlsmlz)irand
atro ,__post - polio onme, nuscul.ar st r aphi eri phe
neur 8pgtﬂ??3§§3yléflﬁ5¥fé’,?¥%¢) entrmal coating.cq Fﬁ‘i‘?‘&?,(ﬁf‘? :i’gtﬁﬁ't 1188‘ %?2%%)&%@’6
injury tencipi@latednédli! are! iniphdntddhREc lan A UVith V5 neifodegbiieritive SorS flyRliRfioh
acute di ssem nated | eukgencephalitis, progressive nultifocal .
| eukoencajrdari These promaglertye Eembranes RSEN! OB Oh 9YYege prchethen estrutioh mtFieHy
and QUi ekt dnfibSdies i Eils 8f thbYambhe Qﬁgsﬂghs ﬁ@gﬁ&@%&&ﬁﬁﬁ 'df Rﬁ'@&ﬁies

neuropat hi es are di abetic neuropathies. 5. l'arm 3, ereint
pe?® pheraalforeignrandallowing theamplantst celisdtoccodtinually ppeduts the nedrotropléc pfoteinairm 1,

wher ei n _the,disorder..i.s .cer | infarct. ,7. Use aof clai.gle Wherein the
ot 1 o Pea B ateliew bl ReAR. sos ot supp, 215,39 ol GBI
the encapsulated cells are implanted within the lumbar intrathecal space in patients with

amyotrophic lateral sclerosis and in the interstitial region of the brain for treatment of

Parkinson’s disease. Encapsulation of genetically engineered cells and implantation into
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route selected fromthe group consisting of intravenous, 110 MAR 2003
I ntracerebrospinal. intranmuscular, intradermal, subcutaneous, intracranial,

epi dural) t‘Bﬁioe’éfl,lji ntranasal, transnmucosal and oral. 8. A Bgﬁqua%[z%?i ved
fromSEQ ID NO:2 |located within saposin C, wherein the peptide is nodified

to repla ' ,?p&lea, ( t R Al ax el 1398 O
MAR Z003 L?g%ﬁl,& %n to r%%gggpk?gﬁl@ Otﬁu\ﬂfy%ﬂfl o{veﬁ'g’éf&i’ n7(3 2319 eléj't2 |§’ng a
neur odegd@8§;aSager etcal., shNeurasel,i 13:24d15-242371 993; Aebischer gaps Nawraobedicie)2:696-
wherein téés mil de is TXLI DNNATEEILY, wherein X is D-ala. 10. The peptide
of cl ai m9) ein the disorder is selected fromthe group consisting of
spi nal cord i NfHereompBRficl &dn BE PRABEEH drd adnidiMakd AP Ohi doddpR! Bm SKER '8SdrS |
spi nal muscul ar atrophy, post-poli0o syndrone, nuscul ar_ dystrophies

per i bher anjectakle compestioar lacal preparation inghdaseage amennicequialent &a; ther daily dosage or

I schem c ;1 ) ' Y S '

scl erosi S?h ng&@&%@g%&ﬁg&%%%ﬂ%gﬁk%ﬁé@hﬁh %‘r 0 t?‘éﬁil ve ﬂ:cﬂn&%@%

| euk oenc apdadly idbsesof thepdctivdungredientcin|eithde PBS st ilybphilizad femmais aneeckwple sif maplity |

and Guillain-Barre syndrone. 11. The peptide of claim 10, wherein the

peri phergPsaﬁEUr’opathi es are diabetic neuropathies. 12. The peptide of claim

10) wherei n t s apsther[preferndd ensbodinpent bf i invetidnathelexpressisredecteruonfaiing e 13.

The, pepti of aim9, wherein the disorder i cerebral, ipfarct. .14. The
pept{ de iﬁ% o RSOt ipeisstas sormmistesetpralfe o e peye Bt e by ApPantaen gh the
adm ni st pikdral FoH exanplé, Polyhideit e ?ﬂmm&eﬁmmg&pmﬁmmeu&) _

intracerebrospinal, intramuscul ar) ,  Subcut aneous, intracranial,
“ebi dur al lipesomesapnd | manyapther| convertional ddenot| farmulationsi comprigs obiperpdible sor( 1)

GENERAL b“ﬁ%ﬁ@la&ﬁ@ﬁ“@ﬂ- be F¥dlated with biologically active compositions. These

materials, when implanted, gradually break down and release the active material to the

15 surrounding tissue. The use of bioerodible, biodegradable and other depot formulations is
expressly contemplated in the present invention. Infusion pumps, matrix entrapment systems
and transdermal delivery devices are also contemplated.

The DNA or RNA constructs of the present invention may also advantageously be

enclosed in micelles or liposomal vectors. Liposome encapsulation technology is well known.
20 Liposomes may be targeted to specific tissue such as neural tissue, through the use of receptors,

ligands or antibodies capable of binding the targeted tissue and facilitate fusion with the plasma

membrane. The preparation of these formulations is well known in the art (Radin et al., Methods

Enzymol., 98:613-618, 1983). Another method of liposome preparation involves, for exampie,

) use of the Lipofectin™ and Lipofectamine™ reagents (GIBCO BRL, Gaithersburg, MD). The

25 DNA or RNA encoding prosaposin or a prosaposin receptor agonist may also be conjugated to a

receptor ligand such as transferrin, which will transport the gene to the cell surface and/or
facilitate its entry into the cell by receptor-mediated endocytosis.

The gene therapy approach of the present invention may be used to treat disorders of both

the central and peripheral nervous system. Post-polic syndrome is characterized by muscle

30 fatigue and decreased endurance with accompanying muscle weakness and atrophy. The disease

is believed to be caused, in part, by the type of spinal cord motor neuron damage similar to that

which ‘occurs in amyotrophic lateral sclerosis. Peripheral nerve injuries and peripheral

neuropathies, such as those resulting from diabetes or chemotherapy, comprise the most

prevalent peripheral neuropathies and may be treated using the method of the present invention.
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1 0,MAR 2003 PCT/US99/ 20829 (i) APPLI CANT: MYELOS CORPORATI ON 10 I i) MARr2893
OF THE | NVENTI ON: . METHOD OF STI MULATI NG PROSAPOSI N RECEPTOR ACTI VI é{o%l i)
NUMBER OF SWORHS: 3 15 (iv) CORRESPONDENCE ADDRESS: (A) APBRESS

Knobbe, Martens) O son & Bear (B) STREET: 62D Newport Center Drive, 16th
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for Wndag 0 NT APPLI Tl A APPL] CATI ON
AUMBER ("\é,s)‘“’? ?’EGHB%?%“}?’E&%&%%% Rc:vy %f‘\'ﬂ‘“‘fﬁ@ &@Pﬂ‘? 14 8@!‘
DATA: ( A) Aefitrdl of\peripheral driiss sysfemlidy Wt?éawdﬁislnbm méthtd of the invention.

09- SEP- 1998( V'(la'lg) ATTORNEY/ AGENT . | NFORMATI ON: 40 (A) NAVE: Bartfel d, Neil

S( H) REG STRATI Teateq 9mmmfom demyelination in the

MYELOS. 0 ,QR&@;
6l 9- 235- 38'@/’@%(5 ‘%bﬁ '519- 235 ’g%%c TEL ‘Qg%é‘(i’z' |E|‘E‘Lﬁgwﬁmﬁid’fms°éq | D
NO 1: (i mwmmmmmn@w @sd \(nn) conkiti@lly: expresa rthe enensled spro@posity REE:

' id 55 R._AN 1
00/ 14115 Posaosticiepsilr as e s %%&eeﬁ@mﬁ%@%ﬁw%@d‘
NO 1: 5 lueu démgelihationAsof AmnreLy&beﬁ‘urmﬂudxn y aniéltiple| | selekasis, 1 atuté 0 d(saémmated

15' 1 o ISPEREIASy P esits ARG kPt BRSO kR ropb e
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) system is Guillain-Barré syndrome. These diseases can be treated, and the progress of the

demyelination can be slowed or halted, by administration of expression vectors encoding cDNA
encoding prosaposin, saposin C, a neurotrophic peptide derived from saposin C or a prosaposin
15 receptor agonist.

Anoxia is not the ultimate event which destroys heart tissue. This process initiates
apoptosis which is promoted by proinflammatory cytokines. The present method can also be
used to inhibit apoptosis which occurs during cerebral infarction, myocardial infarction and
congestive heart failure. As described in U.S. Provisional Application Serial No. 60/058,352,

20 prosaposin and prosaposin receptor agonists can be used to inhibit this apoptosis.

In another preferred embodiment, the mammal transfected with a expression vector

encoding recombinant prosaposin, saposin C, or other prosaposin receptor agonist is used as a
source of these materials. Prosaposin is an integral membrane and secreted protein which is
) found in various body fluids including milk, cerebrospinal fluid and seminal plasma. Thus, the
25 prosaposin, saposin C or other prosaposin receptor agonist produced in vivo will be present in
these body fluids which can be used as a source of these molecules. Prosaposin is purified as
described in U.S. Patent No. 5,571,787. Prosaposin receptor agonists are purified by standard

affinity chromatography methods using an antibody generated against the agonist.
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Lys u lle Leu Asp 1 5 10 15 (2) | NFORVATI ON FOR SEQ I D NO: 3: 25(
SEQUENCE Cf i AR. ACTERI STI CS( A) LENGTH: g12 amni no aci ds(H) TYPE: ami no
aci d( C) STRANDEDNESS : singl e(D) TOPOLOGY: |inear30(ii) MOLECULE TYPE:
peptl de(l X) FEATURE (A) NAME/ KEY: Ot her-_ - - _ -~
~~ . . (D) OTHER | NPORMATI ON: Any am noaci d(A) NAI\/E/ KEY:
a her (M-I!CUSI’CDMMED 188( D) OTHER | NFORVATI ON: - Any ami noaci d40( A) NAME/ KEY:
O her (8) LOCATI ON: 8. ..8(D) OTHER | NFORMATI ON:  Charged am no aci d( A) NAME/ KEY:
O heri B) LOCATI ON: 9. ..945(D) OTHER | NFORVATI ON:  Absent orcharged am no
aci d( A) NAME/ KEY: O her (B) LOCATI ON:  10...10(D) OTHER | NFORMATI ON: Char ged
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UV] cay cal ca U c"a] cal ca] ca U CU,WEL caJc

aU] cardffext arepiodengensrativec] pa fisesgeray] caV] ca] ca] caV] ca] caV] caV] cal ¢
a] caV] ca] ca] caV] ca] caV] ca] ca\/] ca] caV] ca] caV] ca] caV] ca] caV] ca2H M $1315

zt oj d 2YRkf dJsdbf claim 1, wherein the peptide is TXLIDNNATEEILY, wherein X is D-ala.

V] cMa] cMa] ca] cMa] ca] cal] ca] calU] ca] ca] cal] caU] caU] ca] caU] caU] caU] ca] caU] ca] c
3[3] calg ca llﬂsét;éﬂ V\?i‘eﬁmU] ,LONRéreirthd gisotderlic deleciéd from e Grotipocor¥iting of ( (* *;

< HH+H- - - - - Wr ng

Vicr Spfi abgra el i g asabagiatsh e ARl SEYS sg@rggyogeé%@l ca] cav

] ca] cal ca] ca] ca] cal]cal ca V]c” a e.ll’

ol caf LY  PRAYc oo EFAU CHRVGRICT, FRGPAFC Aploplely carbekd™

\\'\/1555 E]G 28l 7777»}5;88%?%?,0p8npheral herve mjurle<s<iraumati %r |sc\hem|c injury to the

a) ca] caV] ca] ca] ca] caV] ca] ca] ca] ca] caV] cal.caV] ca] ca] ca] ca] caV] ca] ca] c*a] ca] c
a} ca]\/]°§ rgh]or ]pen]phexa]l n]ervo]us system V]mutllplevlscle]rom]s Acuté dl\é]semlmat!ad I cal

J>>>MP? @ @BCCYC C1C2C<CCCICLCOCI Dt DDDDDDE" ESF} vpi ¢\ VQ vgkf a] caU] ca
V] caléukeepvpphalitisa Uptagiessive Uvnidtifocal  leukoencephalitis, metachromatic

leukodystrophy, adrenal leukodystrophy, and Guillain-Barre syndrome.

4, Use of claim 3, wherein the peripheral neuropathies are diabetic neuropathies.

5. Use of claim 3, wherein the peripheral neuropathies are taxol-induced
) neuropathies.

6. Use of claim 1, wherein the disorder is a cerebral infarct.

7. Use of claim 1, wherein the peptide is in a form suitable for an administration

route selected from the group consisting of intravenous, intracerebrospinal,
intramuscular, intradermal, subcutaneous, intracranial, epidural, topical, intranasal,
transmucosal and oral.

8. A peptide aerived from SEQ ID NO:2 located within saposin' C, wherein the

peptide is modified to replace Lys 2 with D-Ala, to replace Lys 8 with Ala, to delete -
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a] caUkys] th\gnsk ;oc@pé@peo@gﬁw iaerior use in affecting a neurodegenerative or

UUVWWW! V) VXt XLYGYYYRZZ[ o\\\\ } xr kf " YSI ga\ VU] ca UV] cal] ca] ca

Ul c"alhyelinatith digordéf. ca] cal] ca] caV] ca] caV] ca] caV] ca] ca] cal] ca] cal] ca] caU] ca
Ic
a] ca] @n] Cah%tﬁéﬂbé]df]ddnﬁm\:ﬁ%&md thie pep¥idaa&iTixp IoNNATEEINBgH ek XUB) e_ZU] |

caljcaUcalc aUc a]c
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d ePf §. - hhi M Y [
‘E‘] EZ} By cares efeﬁqe?éc&g@% B el i bider oL Sl ot g ordrbly cal ca
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aU] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal) ca] ca] cal] ca] calU] ca] cal c
aU] cajspindll cajsewlpt Ateapblyc Rysswdfie a emepApLpowian slystiaphiess peripheadt oi dA XS
kf~ZU e] c aU] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] caU] cal] ca] cal] ca] ca
U] c” alneatdpadhiea Ustrake, apbriptieralUhenjec mjljries | traivh atidpr ddctiektc Nhjuopdbighe) - #! +10
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14. The peptide of claim 9, wherein the peptide is in a form suitable for an
administration route selected from the group consisting of intravenous,
intracerebrospinal, intramuscular, intradermal, subcutaneous, intracranial, epidural,

topical, intranasal, transmucosal and oral.
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(v) COMPUTER READABLE FORM:
25 {(A) MEDIUM TYPE: Diskette
(B) COMPUTER: IBM Compatible

(C) OPERATING SYSTEM: DOS
(D) SOFTWARE: FastSEQ for Windows Version 2.0

30 (vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE:
(C) CLASSIFICATION:

35  (vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: 09/149,977
(B) FILING DATE: 0S-SEP-1998

) (viii) ATTORNEY/AGENT INFORMATION:
40 (A) NAME: Bartfeld, Neil S
(B) REGISTRATION NUMBER: 39,501
(C) REFERENCE/DOCKET NUMBER: MYELOS.012VPC

(ix) TELECOMMUNICATION INFORMATION:
45 (A) TELEPHONE: 619-235-8550
(B) TELEFAX: 619-235-0176
(C) TELEX:

50 (2) INFORMATION FOR SEQ ID NO:1:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids , 2
{B) TYPE: aminc acid
55 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear
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(ii) MOLECULE TYPE: peptide
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:
) ) 20 Thr Lys Leu Ile Asp Asn Asn Lys Thr Glu Lys Glu Ile Leu Asp
1 5 10 15
(2) INFORMATION FOR SEQ ID NO:3:
25 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
30

(ii) MOLECULE TYPE: peptide
(ix) FEATURE:

(A) NAME/KEY: Other

c T35 T (BY LOCATION: 3. ..3 T T 77 T T
(D) OTHER INFORMATION: Any amino acid
(A) NAME/KEY: Other
{B) LOCATION: 6...6
(D) OTHER INFORMATION: Any amino acid
) 40 (A) NAME/KEY: Other '
(B) LOCATION: B...8
(D) OTHER INFORMATION: Charged amino acid
(A) NAME/KEY: Other
{B) LOCATION: 9...9
45 (D) OTHER INFORMATION: Absent or charged amino acid
(A) NAME/KEY: Other
(B) LOCATION: 10...10
(D) OTHER INFORMATION: Charged amino acid

50 (A) NAME/KEY: Other
(B) LOCATION: 11...11
(D) OTHER INFORMATION: Any amino acid

(A) NAME/KEY: Other ‘ ¥
55 (B) LOCATION: 12...12
(D) OTHER INFORMATION: Any amino acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:
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