TI SSUE PROTECTI VE PEPTI DES AND USES THEREOF 1.

| NTRODUCTI ON The present invention is directed to
waavElo2ii7gsue protective peptides. The tissue PCT/US2006/031096

protective peptides of the invention may bind to a

ti ssue protective receptor conplex. In particular, the

present invention is drawn to tissue protective

pepti des derived fromor sharing consensus sequences

with portions of cytokine receptor |igands, including

Erythropoietin (EPO, that are not involved in the

bi nding of the ligand to the receptor conplex, e.g.,

to the EPO receptor honodi ner. Accordingly, the tissue

protective peptides of the invention are derived from

the am no acid sequeFmédFfw Pegicens of cyt oki ne

receptor |igands that are generally | ocated on or

within the region of the |igand protein that is
opposite of the redﬁﬁﬂﬁﬂlﬂﬁaﬁﬁgﬂﬁ§i.e., are generally

derived fromanm no aci d sequences of regions of the
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Serial &) \G%V'ﬁdémwﬁe& WEERE, 2005 0red UID RITGWADBSHIES) she entire
sequences or use 1 n englneerlgg a synthetlc ti ssue

disclospreaf axdri¢hvie fpldpincaporaiilieinbydeireBedt ect i ve pepti des
al so include fragnments, chineras, as well as peptides

designed_to mmc the spatial |ocalization of key
BAQ&E%MEMélﬁﬁlﬂﬂﬁggﬂdues within the tissue protective
receptor l'igands, e.g., EPO The invention also
[0002] Zﬂ% f )'%}110 gﬁqfov&; 85V15§s§1?5 rsPard% Eﬁﬂdr}ﬁetgf components

I'sease or er an or treatingd,

disposédesit pro@ﬁe ﬁﬂeﬁrﬂ%\l thizd adetal gompbmaﬁs t[epnesr:] againstithie tigird instlie
protective peptides of the cur&g 34%% nt.i on.

compohefén{qrang sHeb oE R pp Rl U e KRR AR %{Eé‘%"sed in US

! u YU e 6168234 entitled
s SRS AL P SR OS2 10
“Fluid IFWEQJWIMEWE Soppressédri ArrgigeREny,” US %at@t%mﬁéfiﬁ 017 entitled

hqr none h o
ey e U S PP R BLRy48 B L R AR e
US Pa fNﬁﬁbQﬂJA"@gﬂ ERQM1RE eValveothe Efis dkbhsars oDwhchdse fulig
as a nol écul’ar wei ght of 34 kDa, with gl ycosyl

incorpomtridcheesin by mefeiebed.i ng about 40 % of the weight of the

nol ecul e. The EPO nol ecul e conprises four helices that

interact via their hydrophobic domains to forma
Summagy edoni nantly gl obul ar structure within an aqueous

envi ronnent (Cheethan1et al ., 1998, Nat. Struct. Biol.
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comp(ﬁlieﬁ’@ AR e dthédst patitlay Merderied dombimdmgfeamshingith meothenpeutien of the

devicadBiis sies Gy oy Bignce Rréen PR PERDE Pisprd b o i bice
1nclud?se ﬁg‘,‘? 51]1&/ ?e@oﬁ’c{ mq{%ﬁ t gﬁleﬁﬁs%éﬁfbléﬂ‘&? bstoanekides &f a thitd metal

protective regions that have been identified by
compdrfeﬁt Ap pxbadua appiledmey thofied ambsseend mRBL p@rnp@nﬂnt%@tﬂ%@ﬂrd Wtal

its h rol e, ul at crit
compqneit. (4 PEREA FESRETP R TR S R g B oo o Uk f4er
comp&ifehtss ’I’h@t}ﬁra%hé(d B eiloqRorti drRéAgagdsend platicaAt defamrihometal
agent during the maturation process of ery

compgrenyB s prossed epinst tp & & sdah oglgpené,éiq: garldsned engaging

t
porsc 3 o g B?%%f%?nsatﬁ@?%?aﬁ‘éasgb S Blpletagitis o fom

a seal SRHTOTORGIHRE bMbOYintehs the ltddsned whiagmg Estion sompresses and
i ncr eased eryt hropoi esis. Gven that the kidney
normal |y produces the majority of the serum
erythropoietin, the loss of kidney function, such as
in chronic renal failure, results in decreased
production of EPO and often anema. Simlarly, anem a
may result fron1other chronic condltlons such as
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NO 1, wherein said portion of EPO contains the sane
nunber of am no acid residues as said peptide. In
woeod7azm7enbodi ments of the invention descri be®8CT/US2006/031096
her ei nabove, wherein the isolated pol ypeptide
conprises the structural notif (a) HL-NL-(X)n-N2-H2,
plastma‘l‘i?%l%ﬁirﬂls R pr§ e&mf]porﬂon & cofne®lof The(rBethiadbingdnbiyt 1‘68%@@@&9
dentifiers , res ectlvely, dlscussed infr g%
agalnstHln agotiar embpdinpent, thhﬂrl@r o deweqs griluid epbisg, 9e valve,
orabeﬁ ue &e identifiers 24-25, respectively, discussed
Rt a%l ‘or (e) H-P 1-(L)n-N1-H2, wherein nis 0 or 1
(enbodi ed by sequence identifiers 26-27, respectively,
[0004] Q*m%ﬁié? a84niivY dspdot dﬂ%l(ﬁ;%jml'ﬂ&srﬁﬁyh&@toh B@at‘é@fﬁehardemng a portion of
hydr ophobi ¢ am no acid, hi er enbodi nents_of the
a fluid floweaievice fordfesuingedalsileimvilins pertiond it devigedhatds pefies ghan the
harden%o Q%ﬁorﬁ’ thde <9 tn%ée %’etr 5e} ?fﬁlg‘ﬁn)ﬁ :ﬂgée g ﬁ#aégttréa%ﬁet&aguch gs for

exampl@ dbwHbmpératus} Baﬁﬂniﬁvﬁme fuddto’ prcbdilc@ admrdbned)smrfaeﬁ: without the
n- N -H2, erein "

formatlr@e adabi RCPijisso JREF BISBPHE Tstraiee 14 progpfiag o ardened
surface &%h%ﬁﬁoﬁ Qieca.lrﬁﬁgglte'cﬁﬂaﬁg ofﬁbétﬁsth%%e ﬁﬁoﬁrﬁ %If 84rBllle
e conprisin

ol'ypep am no aci
prempt{diesl‘ﬁ&nﬁéﬁ), iEa2; 18200 whali i adversely afifectlthe QerQ;slomregtptagee ¢fighe
H1- N1- (X)n-N2- L1, wherein nis 0, 1, 2, 3, 4 or 5
hardengdporfignNg - ( X) n- N2- HL, wherein nis 0, 1, 2, 3, 4 or 5,
and wherein N and N may the same or may be different
¥ Vifodd R1ANR WRBatter
10005] FEPR AR ¥ EARLATEAOR AU BEAR: anblfent (B C LR e
considéfaig the felesang desdripoeambippendedwdiaimsimcagimttivntwifhsthar e
formed by consecutive amno acids within the
accompariyifg HaiVie8equence of said pol ypeptide. In specific
exanpl es in accordance with this enbodi ment, the
. i nventi o ravides for an isol ated pol ypepti de
Brief D 9 AVIER o acid motif H -Ni-N 2-H2 (SEQ I D
NGO 6), H-N-X-N2-H2 (SEQ ID NO 7), Hi-NL-X-X- N2- H2 -
Whgslawhi c>ﬁ M BrcbiDofar5an! dad Noh&rliklh-philt-of the
(0006 (iR Ao ﬁg@n% Hogthes vl 10) , i R A AR R
specificBEQ, bﬁbbmﬁbntb)qfﬂhﬂmhd&ntlomhrtm(ugﬂyeda i, tqgefher with a general

HL- N1-X- N2- L1( SEQ | D NO H1. - X N2- ]
descrigiouy! Bopproengive spoyengsd He I e aiveh e, serve o
exemp'ﬂ%y Bﬁltb&it?ﬁe?fts)&f W inlddti8EQ | D NO 16),

DNL- X- X- X- X- X-N2- L1(SEQ ID N0 17), L1-NI1-N2-H2 (SEQ

ID NO 18), L1- NI-X-N2-H2 (SEQ I D NO 19),

[0007] LBighe Xis)-shRerhistic iSEGration NOa 20jtonlof -aNuikixwxieKzeH? ( SEQ

I D NO 21), L1-NL-X-X-X-X N2-H2 (SEQ I D NO 22),

L1- NI- X- X- X- X- X- N2- H2 (SEQ I D I\IOaPZ@ H&. N1- P1: H2 ( SEQ
[0008] | Pighe QW)Memha_llmmatm asesljars _AGBICEN] - H

(SEQID N026) or H1- P1- L1- Nl H2 (SEQID N027)

rein Hl dr a and
[0009] |\|fla+fé 3H%@é‘f e%"luﬁ @%ﬁﬁﬁé& f; eﬁ arg% g]% ﬁu])QaflfosYg g%‘g}é\%m no
acid, L1 is a polar amno acid, and Pl is a positively
a t t wth
00101 FRRE 53R g R &trat%r%e‘{f‘ﬁ%tt‘s%%&ﬁ%dﬁ%% A
conprises a notif having the am no acid residues Hi
[0011] aF 25 s ABRlaHR RS SFanRalQired @ Meid dioff dovéuet
rophobi ¢ am no acids. In other aspects consistent
mnth this enbodi nent, wherein the isol ated pol ypeptide
[0012] CDigui¢ 6 &Sa echemibiié llhﬁttah[tgl dfrassealrareroo fecilald flosy dryece; Ni
and N, N1 and N2may the sanme or may be different
negatlvely charged ami no acids. |In other enbgdlnents
[0013] t KegureV éna sqb@ny@tl@mt@@@tmfsﬁ Wébﬁf%r%%@ > ei n
the amno acid notif is formed due to the spatia
organi zation of amno acids Wwthin the tertiary
structure of a polypeptide, i.e., the am no acids
formng the notif are spatially adjacent to one
another |n the three dlnen3|onal structure i.e.

a4 a = o a1 o,



in need thereof. In one particular aspect, the
responsi ve mammal i an cells and their associated cells,
woieEwes;79or organs are distal to the vascul at BCE/US006/031096
virtue of a tight endothelial cell barrier. In another
particul ar aspect, the cells, tissues, organs or
[0014] ®idues Dadi dextipml vRevasRa figiabat ed froma mamalian body,
such as those intended for transplant. By way of
non-limting exanples, a responsive cell or tissue may
[0015] Beuned iscmsections) @iefeofn seal med nba hellandsiabee, connecti ve,
hair, teeth, nucosal, pancreas, endocrine, ear,
eplthellal ski n, nuscle heart, | ung I|verwgﬁldney,
[0016] Fraueei® i seadonshiew of apeal g @%ﬁla@gﬁ%%a V&4
medul | a) , caplllary, endot helial, testes, ovary, bone,
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phot oreceptor (rods and cones), ganglion, bipolar,
Detailedrl%sicﬁ n ﬁ\l , a_rracri ne, Ml er, Pur ki nj e, myocar d! um
——————pace—ﬁaker, sinoatrial node, sinus node, junction

tissue, atrioventricular node, bundle of H s,

[0018] 'T%E%Yé%@ﬁ‘tta%%hca‘ifoﬁhé ar@tedbtphdioto flnsaRgialicesvetiahetal to metal
epithelial, tubular interstitial, goblet, iptestina

seals. Fheafteid Clomyfevage inplides afirsbmgts P@rﬁ@onegt bAvita 2 bardened engaging
surfaceLogfpgh%olﬁl %éi? sgl&?&d rﬁwaﬁgdrﬁ@nggtlﬂ %61%’1’} b rthe Mﬁr@ened ortllon

sperm e, prinor

The seéd@ldIrh&hicconipdheitds @s‘semalegavit}auhs ;ﬁrsicombbmant buchehatshe hardened
g-cells, F-cells, asteo ro osteoc* st s ;

surfacergagnsiaad plastienlysiegermsdhe etel FRFBReIER & ProLide At o

Inetah;%gpothellal cells. These exanples of responsive cells
arée nmerely illustrative. In one aspect, the responsive

cell or its associated cells, tissues, or organs are

[0019] % clufcaidye dedbe i which atiesst a@ortivrgalme of thepoethonematitl forms a
nprise excitable cells or tissues. In cer

t
metal {ggpdessalds hiﬂﬁénqdnV@Mﬁlﬁ‘éﬁceﬁaﬁba"é%‘iag%\gcﬁsé’of@%?aéo flyid flow
device§ ﬁﬂf Fon rﬁ@cﬁl\’t%lfﬁetﬁ %El@ Befnted® Woo uRBIERRE rn?étalrb%ﬁ‘l\{)@idcﬁlts For
emtissue, cardiac tissue or retinal tissue.
exampdd) hmﬂeﬂhngsne ot both o€ theasgeln®impenemh mayrllpwdongrseier mr@qjlhty in

cells, tiss or _or, XCl t
the mefariliised ot HORTE ASVIOr AGOERIE). HFGHOH Rafel § DRpofgue of
the coﬁgﬂ Fsbchgc 6fthd $ffal td S:t4€ Soal Eﬁ? r&uttin b egitielt has altepileak rate.

rotective activit the isol at ed

Furthepnm;epmaﬂerdag afurfive that\berdwmnmxamw@émgm@%@tf pthephgrdening

be eval uat ed and/ or det
procesnE! RO B SRR [ Pe: B g SfiRaLy i 20 BARRANAEbus n
certairPAppOgAtigmBt s, the erythropoietic and/or cellular

protective activity is deternmined in an in vitro

assay. In other enbodi ments, the erythropoietic and/or
[0020] CWIHileltlas mmﬂaarytembedmwaswbesl hmne prgi presgnied i therpontext of

i VQ ass In.are

fluid GNCES %’FB@% gque\};gmgf? # b?el?b |d bamg%lg%c? |l{6% %n? Ae {luid
couphh% BN sRIl1eRR ‘E’He%ﬁwﬂpfea@ﬂ}"ﬁiplﬂ&ﬂat@ ihaeﬂ@p\ﬂwehmvaﬂiod may be
tivity in vitro yﬁ%nY contacting a test culé5:§ f
conﬁgpradma p;heh Wap® c"ﬁhﬁpﬂuld derdcammentake autifs varisiy phdifisrent forms.
In this\ﬂpggfa? p@{) \erv' de%{k% réi%}s tg%§ 8@3/19@: g fitha dthrou gh Examples

hours post sa contact, such tha

of fluil TR VEGdiices iaddidd, bt adehar lmmﬁﬂtomal\&:&eﬁiti(lgs) cd)lgahglgaatl@crs and
than that of a control culture in th ence  of i
pumppepgseexariples fbite disclosekawaydary @mﬁvaﬁ “%W? Bipdsd 1 ftustate
I b SHRORAS TBiMbtiod HStH¥IPRhI idfention.
ﬂmtﬂg&%%%m'%§§621ﬁ%?ﬁ%rgann?gr whi ch an af orenenti oned
i sol ated peptide is used are those that have expended
or wll expend a period of tinme under at |east one
condition adverse to the viability of the cell
ti ssue, or organ. In accordance with this enbodi nent,
the isolated peptides of the invention provide
protectlon agalnst and/or preventlon of a tlssue
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i ncluding am no aci d anal ogs such as penicillam ne
(3-nmercapto-D-valine), naturally occurring
waamprot7eogeni ¢ am no aci ds such as norl euci neCamg2006/031096

chem cal ly synthesized proteins that have properties
known in the art to be characteristic of an am no

[0021] Wﬁlﬂa vaoul SREntMES Rbsots, 2Bhdeptsatid dativiel bf the imeptiesamnbebe
wither by their three letter acronym or one | etter

describgg atrbillugiatedhereings carbedieddn combinaiion I the pgmplary embggdiments,

these vglé%tg easﬁesc @:Se{;% rang:'%ec‘a[ﬂfrg{ m g@gtge?lr h'n?a&?%'ltgmatlﬁ?‘ BmBSdifdents,

either 1ﬁéhlvid&allyler m vatioay cc@ablghtyms laﬁd SIIE yombm@;oris itlsdreafi Anless
His or H, isoleucine =

Leu .
expresily gxqieded hpeeip al chmlle?ﬁﬁ% and wl?rcoe?bl tloaﬁ %ﬁ%@?ﬁ Qe
within P’l’? s@%;?]eocgf the pﬁﬁéﬂt ﬁr{\/%ntrorﬁr ‘Sti@lrfuﬁhels%ﬂé‘ QarfoudQiitciative

ror T, tryptophan = Trp or W tyrosine
embodrmeTyzs asap the vaaivds uspertseconcds anst fegturoscd |ﬂll€i I@thlo}ﬂs"%lﬁb as
a val ent
slermali i Rpie TP o eSS E A T Erorme et Sttt R AR ehfifonents

softwaRThA@wasd, 9§ntrch U giovalteihativeseis S Rt it mai fu)dcﬂichﬁ and so on--may be
sfructure of an ami no acid, such that they can

be
describsd betein, shdrdsartiptions arqrghinterdedipbe A ppla@ sxpaustive list of
cal t

avaﬂab? ogl é’gaat] G em%%%l n\fénttél v&ﬂx%g‘f& E}.%S&Rﬁ/ %Bgzﬁcdggﬁ%ﬂndg%glggwg f’nl“ I#]oose
skilledag H%Sarh@iy f@dﬂy d@pt lbaé or mock i thahvemtsveoaspects concepts or features

substitutions, and al sq |n§ﬁ]de rel at ed orga aci dif h
into adgijomakenphodiments andusespathinihs,seops; 9f theprespn ell’ltllﬂné Sygyit suc
embodﬁrﬁ A8 ﬁlle%? fﬁﬂeﬁgr (ﬁ§dlgse@q1‘éer1§‘| RH&lﬁona{'l_ﬁ/e et @riidbughenbUesres,

efer botﬁ m no aci ds and am no aci d equi val ents.

concep@mmmns othemyvcatisws ey ¢ dessiibeddpréinae beihg apsifeaed ng

arrang%gr}gnl:’lc%g clgi? 5‘}@;%0‘5%%{]85?8 Jivlm‘?jténte egleto fygges{gﬁ)ﬁ Suﬁ}é tfea‘cLLre 18

requirdd & ne¥@karyAnfoss £ eﬂW@te@ySiﬁlDﬁﬂthlet @xafplasy C&t&bpltieSentatwe
Cys, Ser, "Thr; pol ar am no acids: Ser, Thr

values@he rar(gey mayibiied w&aﬁap assettyn Bidergienlinghe @reaemdﬂéscl%gff however,
; h
such V?él%é ?Jrgdgll)a{lgefgrr o) §5‘8 ggnsgﬁﬁeggn 2 @ﬁ'rgnngq&ﬂse 'ﬁfd%e hﬂ?cngeh-lgﬁbe

critica( Vﬁlu&&ﬁrirﬁngéﬁ'bﬁ@ 1ﬁ§d eigpresstysstated shloreoger, ﬁdnla szedowseasmcms, features
"excitabl e tissue" neans ti ssug that contai gs . art of
and coagents mpy be expressly ertiablpescia @f PENg RvoREYY & PHANS part ot an

1nvent{<1 B.?:'ﬂ Qﬁfﬂcﬁﬁ&y istr@t ?x?erﬁ%@ & 15é SxchlstvilibiSat®BothBRMAayahe

ar ge rential across their cellular
1nventh®rd9p@:lt83 sondeptsiand l:ﬁ'é%urce tHabarg |fel1§g é¢$€7ﬂb¢d hﬁf@la pediogt bging

t tent |
CXPTG%B'd‘Ei@%gJ eg%gﬁﬂg}aér a{s%{:}ﬁ)? gg{)‘%f I g}gsn g}? i ?entuéﬁ%ﬁlﬂa%\é' gemg set
forth 1ﬁ@ﬁje %@%ﬁ&&ﬂl&ﬁﬁn MlsSriptitik 6hesddn gy hsiodafor i Ipftit%sses are not

sium sodium calcium chloride, etc. %
hmlted tremnhnsi@maxfell sEpe pt beingraguaedin alheaser Ber lﬁélaﬁfefﬁaqt at the steps

o SR LTt b SRSy LS it b1

ti ssues such as tlssue of the perlpheral nervous

[0022] S%\ﬂ 1§(ﬁ(§j{ 9rllgfefe'ﬁké RAar R fethihREs 1641 FRitBosyBigation of

I n and spinal cord); cardi ovascul ar tissue suchas
carb1d‘ehﬁeollﬁtdt$”mrﬁeanh &ahdaramoamuo%@sludﬁ: preeigitates fasmred oif gny, is too

| apdul ue such as cr T-type
small fo,pde yc‘?fger‘fﬁ CLHPHRY r%\lsﬁ §?fhetsga%§e ?{;gp junctions
participate in secretion of insulin. An exenplary I|ist
0 ahlg, gsues1 2 e fluid
(00231 FifiHEL AR REHR LG, HERRIPIORNS AT SHE
flow amm [@cneiudes emetat smalisgmpment b, ané fivd end sspondmetal glapming
cord, brain, retina, olfactory system auditory
system etc. The term"host cell"” as used herein
refers to the particul ar subjgect cell transfected with
a nucl eic acid nol ecul e and the progeny or potenti al
progeny of such a cell. Progeny of such a cell may not
be |dent|cal to the parent cell transfected with the
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conpl ex conprising at | east one erythropoietin
receptor subunit and at | east one beta common receptor
weubnrmiiz79 The tissue protective receptor conpl BRTMEY006/031096
contain nmultiple erythropoietin receptor subunits
and/ or beta conmon receptor subunits, as well as other
compohyiie 46,018, rBEeepimpiag oompowne 165 18 SeeashiihiA6d dh 68fdka8 sides of the

which is re i.ncor porated by reference herein in
seal coiRonghi o il CIoFap G CRRRTIRUIS e BERAOo] GEROR 5 BICHAD oY
arrows3Y, B9, ESé@is%E?H&ﬂﬂ%e HHend 88480 %Faﬁlﬁﬂgemﬁﬁﬁ(ﬁl@ﬁt@_lng to the

optimal conparisor purposes. The amno acid residues
seal comtponontrlds Refictiing talgnres 2e7,dnp os imorohardened enpeging portions 10 are

: c red.. Wien a positi.on in the first uence.i s

inctud e e s sompRActS et 9 slauim sortpisat i Spf{at the 3econd

clampi@lg lcbRpORHE | 810 TRO RArd ek d.n'ga%iﬁg pERI®ANY engsitee AfE plabiilly deforms
the nol ecules are identical at that position. The

the mejrd sedd gemperesyt I #yBOnaet hetpwialk clpmpiag gempearenissl G 18 to form a seal.

i . i i cal: it .

In the pHAEE 228 S B eRAABGlin honkiT 10 R ILRRRIC 8 BPEAIA Bftnding or

projectigiefibinc leasiveicl of i 92gl @agionkenns/clantighg cemp@rentsfto indent into the
positij %gs X 1009 . .In oFe enbodi nent, .the two

compogigh jblidewediressehasaiishe [N FRAMEINE PTG APV EYFanay be a hardened

portioff H;O&ﬁ‘%% [}fat ed 4&%6§§H&§H&3§1€gr&teﬂﬁin%' o E’)?d‘_] 8 gl PRI Yo RBMpress
accor di ngly, e percent iIdentity refers to a ‘ .

and plasticpldy defomm thfe extenditgar tpeojedmgrenicen todomm peealivdthout indpding

.. ..longer sequence, wherein said portion is the sane

mio ity engih as sai d shorter sequence. 4. BRI EF DESCRI PTI ON
OF THE FIGURES FIG 1 depicts the results of an in

i c2 e it '
0024 HELIELT BT B YRR ST Enk B ity o
differept fifrmetin fleidnbdve deieesdar Exayipitsed s&PCO1hORRG)S invlnde,diuhare not
. .. peptide J, SEQID.NO4 1, is hi meri.c tide
timited 5 giebreRi 3 g ieBpreseh 4r P B e cn BRS GP ellgs
suppofs Med B dwvalyREpd %@ké@s usaGh RIS FRmBRIBE BlashpWgt

an anphi pathic helix rom pancreatic pol yﬁept i de
compqneRRYBNM hRlde SEQareaibnigyl e @bz hedisisciush eh diaphagmevalve

. protective effects of .peptides of . t{he-n ' . .

vodiearlrfoit 4t biTHT o8¢ SRE PRSF Bt TPy Skl tfing porton
may tdkR& \AsieBYof difféehit Ofths. SBi adtdxempRiy embbdifneht tHetmbdgned engaging

group) was injured and the aninmal inmmediately

osed
portionsl O g, P e BB BaoR e BeoB bgsed
. | .
e A58 5L 01 BRI M e nr
compdept ihdieinElu SHRe harddizd3thgagiap peiparatinmky tedformedioy barileting only

58- of SEQ I D r 1), .0 eptjde G(SEQ ID 40) .
a portisggt MpdomRoSEes b IR BS b BeRid St PROCE derEtehrds
s o LA A s
exempignyrenphioidiment e Foi exanmpde stainless steephasdensd byt lowdempenaige

of the polypeptide. Addjtionall a - r .
carbutiaii R BRY B oot euBen of ofs G B0, RREb 6L higher
hardnéd @¥Rict, Quitead ALSSHRA(ON VicRES e bded ashievdie ITUnaeqltdstaindss steel,

i ncluded as a negative control. The recove

r
meanyhidmintgydieye ahaidnesseotsbeyt 20030V ighars And %fmeééd $tailess steel may
have Qﬁ%&%e%? o%ﬁoﬁggé-lﬁg\@gc {s. aﬂg ﬁﬁi hé}ﬁn&s AR R bR el the
exhibl't "a tissSue protective effect rnthis 1n vivo
hardemsadeglgagiag ayrtiohaind itlee @aponantdnteledalde bpasdrer t han
car banyl ated EPO (CEPO). FIG 3 depicts the
erythropoietic effects of peptide D, SEQ I D NO 30, and
CEPO, known to lack erythropoietic activity, as tested
in a UT-7 assay for erythropoietic activity. The
results of this in vitro assay denonstrate that
nei ther peptide D, SEQ I D NO530, nor CEPO exhi bit
erythropoietic activity at doses up to 10,000 pM FIG
4 depicts the results of an in vivo assay to determ ne
whet her peptide F (SEQ I D NO 33, corresponding to

o o A ~ N Y NN~ 1 e e - P~ T~



| oop BC (corresponding to am no acids 83-92 of SEQ ID
NG 1) and loop CD (corresponding to am no acids
wa2807038779f SEQ ID NO 1). In one enbodi nent oPCThs2006/031096
invention, the tissue protective peptides consist of
the am no acid sequences corresponding to these
[0025] dittsealcbnponeittivraad tief clitgingletnpohantl 618 oty bwi rmidenom a
nd to any_particul ar theory, the Ap le i cants

., to be_b
wide vgqty eﬁgnft%ﬁeat mefrds. TRXplePngide trP’i%é’O%‘?;re%‘Fb‘?l fum,
f Y
sl QB afpd e EHESR AP UL o) e
useful ini mbkiEPCIvER@RlvS campemdmm'andfothdtéhm@/ﬂeWIdeWt&D Kinrpme embodiment,

f I Menb f
the perf AL g et ot CmpaRryeitieh Sefuf Mt D EoBiRRE hOoh Yo is made
from ainfdt8 R eletd U6 P RMRI 18 bk d8e hawasma Wl 1@@/%%1@{)61@&@& Qaerurlzatlon
ose exterior surface interfaces with the aq

or otherrbaiidaning prodess lemebanly dixareasp awifaeethaednggp but else %peféltabm glthough
the |lC ned that nore than one
nOtnere@%{'l gr?%ééd&?OS?ondr%%tgt%%gxt ernal | y-faci ng portion of
t he EPO nol ecul e is tissue-protective. A further
[0026] WY e%ux@'caﬁo%%tyoﬁ (IQLtba} ofReRhlesieied R bR dE§di?iﬂde ina
portions of the EPO ecule that are buried wthi
numbet hEpERica{EROR)Idiog kh$ Saten Mop 2,502,382, EMAD7SE1 7al a@onese Patent

t t t
pocurf b Tl LB LS APGRAG AT ERRR A5 E10L0 RS BRersgr
6,547,988 Bidtisdl¥urdstE sehich 56 GBS inBGrporARydl lieecin b refeRpos etthiat
successful activation of the ti ssue protective

technofagyepwerkiiecedueontestehwih pcafpPnapBianipmessit Py ckeypps iqmperature
less th E?@(ﬁﬁ? %f C U5 L an tvﬂtgllﬂ b&hc’éﬁt’?at SR bF d8meh@RRHbon diffuse into

th| conpac arge con |gurat|on IS enbodi ed
the woblypmw:suﬁf’asdslvndtous formmation af cantmitle precipftafest Bbe resglhis thad sprface

har ged am no .aci ds adj acent to each_.ot and
hardn @fs$ W%ipnﬁﬁﬂ?t@b‘t’?dgal%é \gﬂﬁcﬁgcge{e&égmgoan( i)e“%afﬁséu tive
and a negative (i.e., basic and acidic) amno acid

[0027] isﬁie}gvlet%%;gg%tur%o T 1?1{]}21’(1519 %}Slcacgpotog%ffu ﬂlt&!sg‘ﬁhf;q f?}/the

I'C Or polar amno acid resi
workpRic® ¥hrifadey, i@f, ctaibegeg@ﬂmngesténm;bghage sp“acvs teettvhen thi meal atoms.
structure i nposed by peptide bondin
Becausg {hg preseesing n@m@éraﬂaﬁ il esu FREBeL PiRe iR h e lipogiangyith the
metal oﬁt%l&f B%b&?le@@ Slrfaced FT@P[CF,F DR el1h t}EHsQ ¥d &A1 tadon$saB form
SO occur via a spatia tionship between
other c:bnip‘oanés]t Lpa mpanattutetnartﬁmm m@ﬂrdo(mdlffctmeﬁomoaméld

e 1 cy okln cule a t he rote
carburg 4o o8 Pt ighier Shhetartuen FEGRF Shsrerostoq oS Fet g
carbid }ec‘ﬁﬁlﬁt&!snige [ Sebific 'ﬂ%ﬂﬂ@oﬁ@o@ﬁ&é sapegd 4, L0t (BRQITH,3Cs or chromium
plicants believe that, in general, this requirement

carbidd), M#hesd tiedikeaaangsdin the sorar of discrplephpsss sgparate pad,apagt from
i.stinct t st.r e (e.g., helices or pleated
themegﬂe@?’tgi( R g zltthﬁﬁ&z"il %ltéat he required spati al

| ocati on of the pair of charged am no acids (i.e., the

[0028] bgne? g&%ts\ée b &B%%ﬁale@ih @h@&trftée AN Qéridiee o PO RIctal Ve
gatlve am no acid S|meexc§§]t|on|sa

Workﬁlemea“hammthd@rwtmwelam klt@evralmwtoclathedla e8s, perrosion resistance

dj .t t.h
amd/orr (%‘Eg?rcﬁu?ﬁgce #ﬁgac{t g)(?f PR 2 a@ gvrg)tr d%cee[)rg%)((\'\%t z!ﬂtetrgcfb Slgéfgt{tﬁﬁj
dlffusigﬁccﬁ'rafﬂnﬁ‘sgﬂn.’eb the R ristibdeCutiaeds toBdrint sc(h]i)soldtﬁn@ﬁﬁ)thmims’eﬁ atoms

y a linear sequence of am no acid reS| dues,
therelm:ttamut\fpnmthrs%@emmoey ds irseparatg phpsfsart ’?&qﬁ@ﬁ@@u@? nitriding
[ e
ot irofy BSffl Y13 YR LAOTLRLR, kol e Rl oR B AAER aiiornickel
H1- N1- X- X- X-X-X-N 1-H2 (SEQ ID NO 1 1). For tissue
protection, the pair of charged am no acids nust be
spatially oriented such that 6 he carbonyl carbons are
about 3 angstroms (A) to about 5 A apart, preferably,
about 4 A to about 5 A apart, and nore preferably
about 4 4 A to about 4 8 A apart Th| s can be



acids that are required for binding of EPO to the EPOR
dinmer, (EPOR)2, is also tissue protective (see,

waxzentpher72 and Table 1, also Elliott et al., 190T/US2006/031096
Bl ood 89: 493, hereby incorporated by reference inits
entirety). Applicants have previously shown that

based alldY8tah@Afri %'@E ftdnhign-8asetitiopytesite bifeveli Rgr (s)mt/aﬂ'ertcbmll of
aboli sh_erythropoi esjs do not nodify the t% "
yrgzﬁg]gnts All

these pracetset Wil e prierprshipicalecivelype (ibisn h@ﬁedaﬁfur
tlh E‘
such difdidfbasi% ?gé&:t Dghehy gz}rggggpg);ﬁ Lo B QRIS thi
disclostcogni ze that fragnents of varying | engths can form a
ti ssue protective peptide, although the fragnent is
referablf | ess than 30 am no acids in |engt
O

[0029] Hutheteehnojagyiofitlys disglopwet the hargenast WEPLIRS [pé%mrléé) gy be formed
| |
by malifif oS Ifore GoBpopoti € B ABoRENLT N c ARUMERSI GRS AR alloy

that willichée @rshanesithrdindhegiponde th aldﬁfﬂlsuMEbaseAsuﬁEMeLhatdmhig treatment.
l\/btlfsSpeC|f| cal | i

the foll ow n ruct.ura tifs, .
The copppaenierih <F ption o i ORRERETY 1@@@&16{1 he SWJ%%@O”EIS hardening
treatrmfcﬁgof&céﬂ Eﬁ?@gﬂdeﬁ'&r% agﬁr'\%?oﬁlohlq@% fdfﬁle@li'@f}ﬁ%lampmg

I gur a t ruct ur
composerrt lléthyrlaw teropérhturd Mblpayatloldéhqmtbs es@@@lammnm egrapengat 16 or

st G LD R SR R SR T P b Bchin

respong trolftﬁfs%a{ﬁ chlérﬁﬁﬁﬁlcﬁl o&8s.r epr esent ed as: (al) HNNH
(a2 NH; (a3) HNXXNH;, (ad4) HNXXXNH;, (a5) HNXXXXNH
or (a6) HNXXXXXNH, where H represents hydrophobic
[0030] aM'euam andiatlsy{ ®high exhibit armdienatestsponyeiiodhh difiusioartiasel surface

ey el o B P AR AP poas esonse o
low telﬁigélﬁﬁlrégérgﬁnzaﬁbﬁ BidMescritRliif the dboOL-BYICH IS PavBAIN®131792,282,
eucl ne enylalanine), N represents a negatively

U.S. Paﬂaalrhjecﬁ @Hﬁ S, BcS. Patamt Noas, 547,88 ARQR0TY7844 gad ﬂ&aéeseé"ﬁkfnt

sy OAETT [eogha 20P R0 Doy £ sosfiss A RN REE R TRopdhacq perein

by refé}é!ﬂtreo FxaRiples BlNR, BE A6 néEnitdtEtos &teEs cortaiatnye to 50, preferably
enbodi nents, the flankln am no_aci ds are di

10 to 49anit 4 Narplloys the} eonsain dBLaFAT Ao And FY 8 ¥t J& @%ﬁiam!%ss steels,
such ag SEHRN dqlf08 sgﬁ?shgt IP%J%%A?Q@@ §163Lm3ﬁ]@ AGi d5dhas

en rep ace ar no ‘aci d such ‘as serine,

stamldsilgteaﬁtl dlley 668 pAloa P26 ;E‘a,llog'r 82§! allanC12E6; A ydr22 laneé pkheyt 26/@b, to
tq peptide |inkages establishing the nutual proximty

name $feW.ne two negative charges in a |inear sequence, the
necessary charge proxinity may al sobe acconpli shed by

[0031] aglotsl[g %gr?%é/g?ﬂg A eﬂa%s t&%‘t?v{llzl;eg(h?ﬁt éjl'la?ﬁéfﬁlﬁé {E{s@ kdthe other

diffusioRaag@Tsvafic § Redtfiets nidyiobel stpat iasd dlso ]mmm:ll at el y
adj acent on the external surface of a helix, but wll

be separated by additional amno acids in the |inear
[0032] pEjpuiaie- dipseac examiples ekeonfigurations piethe geah compemot 14, clamping

cof am no aci ds 0
membel 6, K5 3 T Ra SR e rab i Lis i dby Figures
2-7, tlﬁats%él%ﬁ{;%nerﬁqm if araﬁlpte@@emeleﬁmemmgngmancbemajas Inthe
between themin the |inear peptide sequence.

exampld diustratsd by &guip P ethe hardeesd sngpeing @pttiage 0ps 1 el the seal

(S
compqgt | £E5¢ AESAR0Th O8kib EpBbIA0ARELR, A Mo 1 pRlgkRs one of th
clampifb&onasutheht6 9p to forteesealir f ace of the helix, but have 9

am no acids between themw thin the |inear peptide.
Pepti des constructed fromhelix A or helix B are
tissue protective (See Exanple 2 and Table 1, infra).
In contrast, peptide B (NI TT@GCAEHCSLNE, SEQ I D NG 34)
a peptide with dual negative charges (underlined) at
the appropriate distance but |acking a flanking
hydrophoblc an1no aC|d |s not tlssue protectlve (See

p— o ~ -

a0 -~ "



I L-3 (Kannan, 2000, Neuroi nmunonod. 8:132-141, herby

i ncorporated by reference in its entirety), anong
wotherie177have been shown to possess potent neuPOTUSPIG031096

and neuroprotective activities, due in large part, the

Applicants believe, by stinulating a tissue protective

[0033] ﬂﬁ@l@é}@fﬂpldzﬂms’@atedmj/ Bigued) shellerriigdraaginSpation he seincluded
type cyt oki nes: Honol ogous_ am no ac¢ids i.n

on oneof ﬂh%@pbmgtcpmpew@ 1y Bithardanas SUEENG Roptiesy 10, ereages ¥
plastlc%\i}g Mfoﬁs‘%@ 'séa? cgﬁ oneﬁ?@# toTﬁﬁn aLsggl E72, A76 and @80,
ese amno acids are spatially adJ acent to one
another in a linear arrangenent; honol ogous am no
[0034] ABitkSedathpl&Nsiatad by Fidaid ArayfikBled@nel khigidPFbrtion 10 is formed
accession | EMR) conpri se E61 R64, Y68, 572, N75, and
on a fipygde Ad abihe et sompphwnt aed aseqond bpidersd engaging peeim; 10 1s formed

o < s AT S AOSTI, B SI 0k P oo

and se¢ch@cidesn3 24loflthe sMﬁg ebimnpbient amghge hhdpstirulpdefocindse clamping
are negatively charged. Exanples of peptides derived

compopeRdpnl kS tpyfpiEl 868l t oki nes that exenplify the
structural Mdtif B described herein above (section

SRESNINE AT It T
on the At %Eﬁiﬁﬁﬁ codripfdrdeRDE M (D& h@d&l@déﬁgag’iﬂ?ﬁbﬁieh i18 iBformed on

fragnent: E56, K59; CNTF helix A fragnent,
the seqqndzsbmpmgrmwf( KeJhethargsngd )fnga@rurgm%?fisxl Opglefined by the first

o R P, AT Bl e gy g a2
24 of the keabihg kempandht ﬂﬁ,alﬁmﬁbmSdedDEl | HHLKRPPNPL (SEQ I D
NO 39). These aforenentioned amno acids are nerely
exenpl ary from sone nenbers_of the cytokine
[0036] shygbe Examply 111L}$ggte§ |bg Aagure fr mgﬁlwg,@ldlhaé%n@@ iepgaging portions 10

are fo%eéeo%ttﬁo |ar11 g@s rﬁ? fﬂeshirﬁg‘l g%ﬁ;%;noé)#&ﬁB%gﬁ{? g%g the seal

compdnbft éiighgé afll Iﬂﬁstticslamdeﬁnﬂ ofle @ﬂhaefaaqnﬂglummnents 161 h&tspeform
protective peptides-linear am no acid sequences that

ﬁrStaﬂ%ﬁ?@?Iﬁfbfieé%Se non-linear structural elements of the

external ly-facing am no acids of EPO nol ecul e exhi bit

t he. above-.not e t.hU
[0037] Cﬂ'tntpg%mlggﬁ%&aféﬁéaygl rrgkt H&Lé@ﬁ elﬁélﬁd ﬂ%ﬁé}led en%agtm%gortlons 10
are foliddl @Coiewd thReslhingRg compbhents U6, NENThi ﬂnuﬂi&hedamgxgmg portions 10

consi st of conbi ning struct ur al ele par at e
defineg biyribe @1@%%@@@&9@@% SNBSS 8 é?llaﬁﬂPaé % ?l‘rfa@le S¢ Cs{nﬁg?em 1410
form ﬁi@{ﬂﬁls d_ﬁ@regﬁrl c tissue protective peptide may be

am no acid sequences derived from

non Ilnear but adjacent structural elenents such as a
[0038] T [rRAHEBRTaneewitN @ds Biseonas] ifhasatt fapduentarichib@-at 1chst,a portion

133-136, and 160-165, of SEQ ID NO 1 which woul d all ow
ofonesqfrth@mnmneetséh@rfp@nw mefgbtoanetel sephizas agBantagss varen ﬁellnp%e to

b
s 0 E N B 08,18 3 i
of ond (ﬁ Hogh 60iht idiedoimpoRersd Aliives fpegxteatéever@a:tﬂlty irotha nbagerials that can
chinmeric tissue rOteCtlve e
be usaddn acini devdsaice et PRAIPY. dbi gty 8 ffaf% tfifeg hhardened
clamp?ﬂi(%r %)%&an@nts Tt a?exrﬁ’r{@rﬁaorh ke fddqtRalhy S'eﬁﬁi‘fg &Qnﬁdﬂeﬁpmay be made

a particular tertiary structure. Thus,
from « biftee matertal sele aprroiealed stamlge pteelde melel.do proivide Ebhar@\ness

d1ffer@§1a9g§tweglg81npfgér§§gg gtfétglﬂc?rgeﬁn S agﬂgﬂ%%% nggc &c%%p%neh% %ﬂn g?ed
stainléfE AeERARNSIn B QifiuNE dihle Gses tolwdrk hﬂfh thexi Aen-amlealedfstainless
the exterior-presenting am no acids of helix B of EPO
This peptide is shown to be tissue protective in
Exanple 2, infra (see Table ¥ . Furthernore, the
pot ency of the current tissue protective peptides may
be increased by attaching an anphi pathic peptide
heI|x Anphlpathlc peptlde hellces are mell knomn in

' g,

o "



par agraph i s hereby incorporated by reference in its
entirety.) |If necessary, smaller peptides derived from
weabinh2ptiase peptide synthesis may be conbi nedpPCinuse@h/031096
peptide ligations such as native chemcal ligation. In
this process, the thiolate of an N-term nal cysteine
steel, arldasitleil & @brednscepibleitcl cortdsi@cinhatshenremmeniathat stapdess @teel
of a second peptide tq affect .transthioesterif
When thg claptie cORBRBGES 16 ldnarehaiesh grabgangpis 16 1 8P
! fldnsilidve
comporRGF 14 BARRE el f¥n Bhder G AT A ey e8! m?%h
enoughio$ aﬂhefcﬁbgs dlffeltenmirteufc&'dl ebgoade{eelr dioc examplet the eh!mnnm y.

Furt her of ordin ski t he art
componegsciong s 56 geadfEo FetS: peh bervas B L Shsormmore
hardenéll%n@&@ he bBMRRE 110 AndTBhY sedl Gerpanst ﬁﬁ\@tbedﬂzfdel’ﬁ?dm G’&mless steel,
deS including both naturally occurring

such asraf staartleasatdel; Bhﬁ:hnrdnqagdléf@r%alawwgen the bhrdsgedpfélfgﬁ%ma gortion
10 and g]%%iagwggs s?eez éa?clgltg&egg (St Bl Hﬁgﬁéd%%gglggﬁghﬁﬁ% and the seal

o f oni ne, "sar cos

comporidht. OABRAing T @ﬁcﬁh@te&bmplé[ ®e clmping corhporents ny@nter mhde from
structure of (-(C=0 -CH2- NR- %%ﬁ he R, group actin

stainless steehandihel 6ec RAMRONEGLBRY Bepidsiadyr o @ portions.
usi ng solid phase synt heS| s in accor dance with the

t ocol - .
[0039] g[r&g %ﬁgt{agilarﬁﬂassd)f olyaéc}e‘sped %ﬁ%a% %@ﬁrﬁbfﬁg gﬁd&% %gm&?gs steel
compoficht 836 €atS3han (e dreatid hbtdneds tﬁhweenl?iwtamhealbtb gamlflss steel and
Synt hesis of Peptoids, J. AM CHEM gyzyﬁag
ameal%tﬂéanl@meel oavickelf A Rl ¢ Sﬁ%lrtbfﬁ;haﬁ ALY Por ‘tré‘tf rBil/y be formed
if aharflf:RF Lel%ggge}n%gnllit R 1%'1% nrcﬁ\td%e RO exa ok s¥al fhiRedUehy&la

enpl at es peptlden1net|cs or
stainleddidel SlafA¥e AR a(hsl;deﬂ@helmgmg gertohnuidshatiis harpquexsmg@slow
anal ogous to those of th Iate eptid ES her% 1
tempergture Qafglg@atlmprocgsd‘@a}f@g nggcs orgr?gf Y 1ﬁn ea

formea(c%e%%g%;’bs-% §§§§St \Aﬂ andeENaRasehe Al fferénk@BRarddess ﬁ@gteater

are | ncor orated by reference)
Examp&snifh%ht gasods mdud@hlﬁirbgq@@slddlb p@ptA grohioveed betVesR 2 s@iHess

steel Sl(l‘%ﬁﬁ 38k a @fg%re?e&( g%lﬁ@glpgrtbw tgx?t 1§ glérdglegﬁﬁﬁﬁzg aqa%meﬁltpE%ture

carbur%aig i &%E‘éﬁ%ﬁﬂl B@ effed{e kb dtidin Eght ga@ﬁbs\é@ presmir&2geater than 1000

Itor-in-Chief Goodnan M) (George. Th
psi, anWevbmgGSﬁuthagéQ@O plewitlygdgek rhf@roéﬂﬁfs thaadr %F%d("red by

reference in its entirety). Reconblnant Technlques A

vari ety of _host-exp t
ooson e bl gr B R A BB SpaRe £ B R e rgpancd
engagl'ilg% YNy, SWPate%'t' Nas 0§11 EPRIATHE ST BERIE the meqﬁmn”)

es by which the tlssue grotectlve pept.i de g
dlscloserrtoaphlsg asm;abb@ thatdueludala pairiobelprdsdyuing spdp thet ssabep opposite

t | s
e T
referef@dH GEShitir &N Fhiuke 8 Hﬂlsff@@i; fHeadugling 30 shownen lFmg\geme)f the 234

product in situ. These include but e not te 'ﬁf first and
patentraifed t 107 Ree birdISRAEIEREATRPPH0. T FROUHAG TS Trst 2
seconiI §§a{1 Y% %‘i'@g?@%ﬁ% rﬁﬁrmbayg Pleal hidhibed36 Br gdsR&E Gthe @@lnlds have

i'nfe reco |nant VI rus expression
sealiny €988, 40ethgt are baughiauior wsngarghgimént gvithrendtfacps 4@, 44 of the seal

mem p;,g% ?&%\fgl :égﬁ ngg? %%Fﬁ%oq%&%ﬁ%g%%%gces gengglpcoggulous bead 46 that

exten&’sea‘;(rlaq e ard: for bink | RYRA] ABSBELC30/ | Edéh bebdMy/is Ha@&@edm form
V|rus or transforned with reconbi nan

a hard@hakmgdgmgmoﬁw dh Aeeir of soupding nutsH0 gk hggadably engaged or
cont ai ni ng erythropoietin-related nol ecul e codi ng
sequences; or mammalian cell systens, including human
cell systens, e.g., HTl 080, oCCS, CHO, BHK, 293, 3T3,
har bori ng reconbi nant expressi on constructs contai ni ng
pronoters derived fromthe genone of mammalian cells,
e.g., netallothloneln pronnter or fron1nannallan

o o o o o, e



Tetrahedron Lett 24:4401-4404 (-C(OH)CH 2-); and
Hruby, VJ., (1982) Life Sci 31:189-199 (-CH 2-S-);
weaait/0ef779hi ch s i ncorporated herein by refereatas2406/031096
anot her enbodi nent, a particularly preferred
non- peptide linkage is - CHZNH . Such peptide m netics
otherwﬁ@}bnﬁ‘eﬂvlﬁr aiighiy the gnts mmb/matmg essgagoaentpuitly the peal(member 36.

rrents i ncl ydi n npl nor e .eq m.c
Fuﬂher&etﬁalé efﬂw o G S R QFn] BT EY T S s EGat. In one
exempl ﬂi@ lse M@ REbE S 6 Ghd@ e d1addR 32285 AeRhdd@Trom stamless

ency e ficacy, etc.), altere speC|f|C|ty(eg
steel anldrthaueaslp d6 araimrddnedusihg gilow iteraparatuie qaé@)rlzaﬁ@tjm@e%ﬁs The

veads S0 IR o1 S0P LEBR Bl inee S S0 ot
embodiReRYE, B BardéltdWahdsud 416 pRRERIANMe Sealthg hfeaibedB6 ra&hel than the

stabi |l i zed by non-peptides, are specifically
glands gwrhtherglsinds ext, nouhsdemesk dnanedber embogsmentthe éulL%)C}S’b or goptact

ot TR Py B A RSl et

the bealls Be%ol B deedCamus, thehardéned satfhcchemghyssenamipastialdddgrms
reference, describe multiple nmethods for creating such
theb“@@ﬂ@éhﬂﬁﬁul%@hthe3|s of nonpeptide conpounds that

m m cpepti de sequences is also known in the art.

oo S Bl SR bR deigon. us

Patent #8S4.68001 NRNneRPératid herdipgp rifatesce 1h£i1ts emm?ty: Elgere 9 illustrates
epti de sequence. Likew se, Ku_et cﬁ}iedto

the seagm@g@m%gf thebelbays VahveshpoRaR 5%3 PE?hér Q]n %at?fﬂ?ﬂ%‘?
includé %hakrhéne%fr&%%@hg Baxftlldﬁtlhe'fh éﬂb‘\&@%ﬁ}% dohgcladdsthetishddly @, a

ounds urther nodifications
bonnetf 6, hah Blgsiny Imtdmﬁmr $6 wth dmelthanhrddéJ@nWQGS Fbe valxe hphast 64
the tissue pr.ot e

extends R B o0y B8 Aot S BT BhY Aap B e pegber 67. I

fhval éﬁb%@ fidanaset w4l theldldtingRat@bér 66, and the
anexe% (g:%lib?%lﬁf&l\llg éi‘f)&}VlS 05, which pub Ilshedgzljlhgl

bellowﬂ(ﬁ@&@@c?cﬁﬂt%ﬁetéd_obstam}@ss $ted7In apoemmaysmbefipaay, the bellows 68 is

st BY B T 20 BB o

includ&sh &R gePaibRter MR TRINOIR dbkigndddb 6581;1&}8& clcssenmjvalve
Decenber 29, 2000, which are incaqrporat refe

b
chambieepednrendry2t Mesire paielpgy.ythe pilasced diamaiss, ﬂeaflﬁ%}lsﬁd%%tﬁ@ fo scilingly
engag‘gfhg \;e boﬁy%ﬁ %11 g&ﬁ tli@éha[ﬁ?)@lsb Eﬁlﬁ Heconbi nant tissue

tive’ pep telns. e di sclosed nmutations
may include substitutions, deletions, including

[0042] | Tﬁféé&ﬁh g 88t BEneASetREt AldngB 90 ah@ﬂieu@lv’eg)oagidmat thieopen end 72
fusion proteins, or conservative
is prov;dtﬂsﬁlmughlusn of abeagriealpreaEemens Parfesbly & GPR{ingqas gunded or
t the a t o 70.
o5 B R A oy
In an &Mﬁﬂﬁ eﬁfb@din@dr@,&he tlosiag hepiter 46/ rdedefrorosminles steel and the
revi ous%%b di scl osed in PCT/US03/ 2096

|
bead R basiened ity TPSSES, PIebrs Y FORGARAEL AHI R G fghardened
engag&%\do@ﬁ&n A " f‘lz? ﬂ-%grﬁ% gf B a3 fgl?lE@ %r'rﬂéfimg'%%%ﬁg&ﬁ‘ﬂt Qiith adfRderally

ancenen spon Ti ssues, and Ckgans
planai( soukler 76 farmedopohataee mdyr@fla rcenwefdential surrqunding relation to the

entirety) Ei r.conservative.or non

N TTC R A T —

plana@éﬂoﬂﬂe@% th $189idduehuid BohteSORGRIIMAE biéh @idd)f the Valve chamber
non-conservati ve substitutions can bhe

mad
Press@ured dhidy tsiicteas leghtt gew ircthersby eenfined Ji thenaivey C&lﬁ@bﬁw yiddeakage
within a famly of amno acids that are related in
their side chains. Genetically encoded am noaci ds can
be divided into four famlie$0 (1) acidic = aspartate,
glutamate; (2) basic = |lysine, arginine, histidine;
(3) nonpol ar (hydrophobic) = cysteine, alanine,
vallne Ieucine, i sol euci ne, proline, phenyl al ani ne,

L,




identified by the screening nmethods of the invention
descri bed above. The conpounds identified in the
wazseEy1van t hen be tested for biological acti »CrgsS2006/031096
usi ng animal nodels for a type of tissue damage,
di sease, condition, or syndrone of interest. These
therefrdnf &l iHEBited) | Ak lﬁ@pmﬁteﬂj tltemrrenmtlan nf tHedend seliean be
protective receptor %gygzx cou functlon

roversefl it G DIy SfoNE RORLIRTE FAE GEY L AILE s qraped planar

surface %Bqﬁé aoglﬁg}neﬁ%r bf) 48 ERALbGRen, AR Iﬂﬁﬁdr g@G¥ceQhatlcdBtacts the
ssue protective activity of an identified

bead, whethpnomtheivablettoey of tire cdosirgnember; vrag de |h@1rqleaghmdsthe pegsd may

et of acute experinental aII
not be 1(9@@@5 &Bus é&"a%’n’ﬁf( T8y PRI l?l%t]é’aﬁ}( égigor al?e:]%e%h (Igé kohm 2
seal. FRA@Etai19 Bf feavdi sAbwh SN BuEOD Bdrt BevebtdinaThy fuflerbicing the ‘017
after r ecel ving brain trauma, cerebral ischem a
patent. ("stroke"; Exanple 5) or seizures stinulated by

excitotoxins (Brines et al., 2000, PNAS, 97: 10295-1

100431 SR8 Bty No. 3PSO KBy B PRUBEG | Crrinsr Loty vise.
U.S. PAERIR] '661'"891 i 1@@100%3%1%?@ NMr§in biReSferedde ﬁﬂés?en'ﬁliety\h Fifard 50

|ncorporat erence hereininits entlret%t)klc
illustrafes ohceseni arrangpmnmu ofjthe «}aaptuame'alsy@sh@w imBigyee (He 861 patent

2 d t
modlﬁ?%i o ?}U@%gliqu%nrﬂ%%r 2 C%flﬁ& 9 gtag%l% oi‘t% %gﬁyog%'ég gﬁa 92[1\/6 80
1nclude%'11dva'l\ﬂs Bgdzgzia 8 aﬁgm Sr% ésminggnélagtgjzwh;%nélgsm Tlee @aphragm
arrangqn@ﬁ mmyd@mpme etsmale diaghyegm OPN% inqhude puigplestiaphragps as
111ustrageﬁitl?\l\%1t%1t1]r)ell Suhﬂh GR¥ e J3G9SP B, esc ¢ :%%rcﬁ FEERNE Brided flahnge or collar

assays-”are In further defai
99, in Gasso et al. (2004) Med Sci Monit 10: BR1-3 or PCT
publication no. W2/ 053580, each of which is
i ncorporated by reference herein in its entiret

[0044] iFigwiei® shewh ofithedelstensbimbattiesndhn fange ficolet ¥yt g%%%ﬁq%gm
arrangf)q;uat:ttgélSt r(gti}ﬁ,? nw%{cla%ieygng %ﬁe%og{éorb f 1’&%%8%{% 33 eg‘g% MRphragm 84 is

shown' 16 @bitibh 66 tHeop bB@aesuRfabé P0dfithe esllan 00! e dlaahxaugm 84ymay be
g., Leist et al. (2004 SC|e ce 305; % ﬂ mn]xxd
prov1dpé vwnhcemow%@eéﬂer@yctm g snepb aylnars ey 8%‘1??%118% p
edge seC PRI 6 STHERY r?x t §6in’1§ hﬁw £hrkQfred R ek BeripteraihifaceChitaficludes
assays for ern1n| tissue protective activity of a
a flat %anhatdesmfcﬁmn\ad by & n;almﬂrtcal waib&@: hht fsmmnlateis in ¢ perngy §6c. Inone

exemplisy 500Dt B Sra A o AT BT ERle of s ar

hardeﬁehe ng% &AL bBfhet BBYs GXRMRA® cldnhiing bﬁg?algemﬁﬂit()is ghdwi én Figure 10,
e of interest can be bound to_a biol ggi ca

the flar6kelampsite tas sufaqe@ét@sbmam assgabbl %fb@SeSéwWﬁr Kas B 86c
ot BB P AR SRR R RS g i
high sEﬁﬁ%ﬁJréHsure' dvepti3@owRk b2 pk teeollad thtlnhnzxerﬁp]aw embodlment the
| utions of the tissue protectiyve DGFW / ter est lar
corney 912 gephe handerrdim f?WR/ﬂlaII]GE@ engaging pPL|o IH@“% Phep-ary
emboii Ceﬁtc' ?tga\?a!ﬂ{eﬁycg | na tﬁ IMrer 86 e FRN AR B ERE and the

unme 1 n each well is about 100
comeid?2 is HagleBed-Bsip@an o wlnpdrat&reanadbuBaﬂ@mm‘pi?@S t Faangthest ed

wi th EPOR d/or c.r r can be
ey ShBemap  BGab o e A B B0 ROER: b4 s
&&ich &é}téﬂﬁsﬁt‘lie FaEe Boliy bedlot the gbmwlt 86 to
harde%dgwthatgﬁgao D e R e TS
form asalt hen added to each peptide dilution. The assay
plate is then incubated in a 37 C incubator for three
to four days. The plate/cells are then washed and the
plate is read on a fluorescemt plate reader or by
other suitable method to detect the | evel ofbiomarker
associated with the biological activity of the tissue
protectlve peptlde of |nterest S|n1larly, a

T - I T .




64: 1648- 1652, incorporated by reference herein inits
entirety). Wiile not wshing to be bound to any
weoaodzioeui7ar t heory, the isol ated pol ypepti des #CsaiSe®ed31096
herein are believed to have a simlar effect on the
mgration of stemcells. In the exanple of the _
[0045] hetctsiping sefucmels anfollotvs SBihen (frettonheigs éﬂ'vmiato: iatslag clamping

and prevent bIe S|n i u prot ect.iyve ti f
engagefiegt [HRRRETTONC detear Fi 1D %ﬁﬁec%l’nr Fenre BBl S e
dlaphre'[éﬁi:‘ H&\;m\i/{u‘a%ﬁ %%ictﬁg cOPM¥OENEE thE Bol®r 90 ePl‘i@ﬂﬁ' 865 'tﬁeil)&%ms

y condition whi reduces the avail abili t¥mof ox%
clampm@ tha:éup wﬁoetofslm;hapM@m Bé aﬁ@nﬁ rthestop gdanar stakaeg80a ahide collar

i na n e tr
o0. I e g ettt e B epEStas nife s Ao E gl gcer toan
the dlaﬁ%ﬁgﬂiﬂjﬁﬂ Wh{cﬁfrﬁzi}fl%jmhdb femiBIgis, 316 BEindsss kel and Ba.c X 750, for
ese conditions ari se fromor, include, but are

examplei fheaarnes 36 eqnbiencs agise onahe Garragn Sk peﬁ?@ﬁéltpoﬂm%? 84a, thus
\Y t
v 3 BB S4B SO P g8 s
make-uphetaturoR,sufficientto plastidaligidefyrm wr gzld/ thaniaphragm 84 against the
radlotherapy, asp

hardengd PP 00T ¢AiE & Pvﬁiﬁboa?ﬁrﬁ'g%ﬁﬁey @s@%ﬂ%"%ﬁ%ﬁ%@%ﬁ of the valve
shownglg g gl(.lré £ I cSUtéingi B FRSEnGN D088 p ROt ensi ve

septic shoc anaphyl actic shock i nsulin shock,
sickle cell crisis, cardiac arrest, dysrhythnla
[0046] NSS! Pgent N@UE@M 06 (Ae@intehis Olloegalateat”) ditlioséd ssdiephragd vialve.

heart -l un ass procedures. I n_one enpodinment, .for
U.S. Paigahi-< CLWOR 7 S5aEPopaot BeemAy TSERTIAG ToFIRG. TiBgent
illustrdb&vtﬁg bdap &T%J%%H{gh £ifle U P&%gfnt\%wé'%%%'lﬂ i RSS ABf ARUN 06 patent
admni's one 0 part of conposition to
modifipd evizwlude bjelbymore Hardseéd eolgagagepartiend 10. r@erdlanhragrs kal@e 100

iy LS e R b, by e os. iewe 1

showsRh %ﬁ %é’d%enﬁﬁéraﬁé@@?bﬁlon%f ik Bly 102068 the nBBY06 having the
i nclu tunor resection or aneurg@m repal r and nedic

al-
diaphrpgrod 84 axiely wiaynped ¢harehetwedso rThsrvais bodi L 02 agy Herbonnet 106 may
have s&?ﬁ Bﬁpg Ié)%]??sg a#‘%ginédj gigli]egl] cﬁ&%&%eé&%af% g%gt f%plq%l‘t)é %n%vhlch an

imner &@fprinley lregRfttentialVasd bdiheidiuphtigen IOHSIh:llay be @xaelly:i obm,ped over an
al'so referred to as .iatrogenic hy er| nSUSI neni %
inner ¢ireymifergnivg argy FigHenpg ﬁﬁﬁgow g own) moves the clamping
Iy 058 thSBEApIEEEHA0A thtoRis
muﬁm%¥ﬁﬁpﬂ8tbﬁ@#%ﬁgkgg?%gdﬁ§§%% ?%on1e§%|t%%le neuronaeen
ti ssue damage i nclude sei zure disorders, such as
[0047] e'@hé A5 boGPTU Rl tROBenrRt 104 MaN alko Sluder s‘éccﬂicﬁgf flstrand parallel
O her treatable conditions and diseases inclu but
clampingesunfaees| 120128 gpaced aniabs 48¢ sadialbrres the prgpay R% pyfaces
r 0si s rdi
116, B By ARG s e Bl B8 0 £y enitacss
120, 13Pbyadlatbelyckhafedoniers MDBZ@thlﬁfch thgeliaphragne 04 sdenbdxially.

cogni tive _function, nmenor 0SS ro at.er al
In an gy embodBR el 1Be ETaes &éﬂslzGélr?: g%)é E‘élrﬁl% } fy deform the
softer ln'fegﬁ s #%Ffd i%rrﬂ%rs\éﬁe AIBYE) 5= HsticRBedn RS 8L DIFPare less

|'oss specific tissue protective
than t]p)@mmraﬂe sxmlf thickeess 0é $ertiaphmagen 04 andrigys then theevrial gpacingpetween

B SRS AT AR O LR A SR
againdl @%}%ﬁlsﬁé’ fab & SEREs bk ﬂfﬂlﬂﬁﬁaﬂgﬁﬂl 04Then bm&ﬁﬁﬁzuﬂ{feﬁeﬁﬁill ﬂaﬁge 130

pepti'des are al so conte ed for the treatnent

extenqr axyaliyt from tasf sqcmdaamﬁmrr;g seiaer 3 Gesthehodné0% Forrpé?tectmg the
organs or tissues including, but not Iimted to, the
brai n, spinal cord, connective tissue, heart, |ung,
ki dney and urinary tract, pabhzreas, eyes and
prostate. Non-limting exanples of such trauma include
tendonitis, angitis, chronic bronchitis, pancreatitis,
osteonyelitis, rheumatoid arthritis,

N



ecl anpsia. A further group of conditions treatable or
prevent abl e using tissue protective peptides of the
weonrew@i779 nvent i on i ncl ude mtochondrial dysfuRCTiUSZN06/031096
of either a hereditary or acquired nature, which are
the cause of a variety of neurol ogical diseases
inner of piinbiyedarblyinp suitaoedl1 Giaghiustkniukd adé athler ddmageabuaing lpegcessing
Lei gh di sease (subacute necrotjzing encephal opath 'S
and assgmbReRiibs 1 alge {3193 ﬁfl@lg%r%gtﬂq;ﬂeof{ﬂl% flsike I50dhairee BB sty
i ' st 3hd HRcMdary &ffhces 116,120.
gﬁmmﬁ@%@@?ﬁ%gﬂﬁﬁa¥ﬁgg§&§ag%s, %?ective %1tog%ondf?gl )
Directlpreppdsite ifiom fhaiprstettvesiange ¥3&tlsuiognnhi mhmberckQgymay be provided
. substrates tq fuel the t abol.i sm of. exci.t ahl e,.cel | s. .
with e B OB At e pBp e P TP onr 26 o M P iffeta o in
a free dnfl vBcMAPE@E¥ndRfiodN $ReARRY EbrabrsdiheRsIgSndiéRedBNT420NRI0may be

above, hypoxic conditions adversely affect excitable
axiallyspansd dtom Mhreanslisr ealistance sebstangially kissithan tha axial spagyeg between

[im 0 tr n t 4k ' I
the corp 135328 e oBier 8 KO 148 P Hloct e RELAORENS
defornde@ té Hereaten dbgre®Ntn destiildietbraltvethetdoé betinesn the corners 124,126.
protective peptides of the E&ﬁsent i nventi.on ar

In an exeraplaty qrbadiechty BECRBITES b (#hdrat i YripBFdBrfdig T pprdened
engagiﬁéPﬁrﬁBHQ fo n?l'i@&ﬂrﬂ&s 304 19B0KS i1 ADEARR thaRGNE8Bphragm and
a ma, adult d

respiratory di stress syndrone, an
plasticalhyoddforn thedliaphaagnd toopmiidg prifary et seconidiy seatss Injahether

creat ypoxi ¢ condi ti.ons, or ot her S} e
oS B B bR Bl Y o P HER 4 e o
hardenkd 6 HAEtHRVPBEAEEPIaidall e ffhns HeCenerdtol fOARRAIEH | at e
dosing of insultn, or with insulin-produci ng neopl asns

(insulinoma). Various neuropsychol ogi c di sorders which
[0048] &Tle idestionhbasdbéen desériiedatith fefapencexe thegivtferred smbediments.

danage are treatable using tissue pr,otectiv ept.i des,. .
ModifiGRlQT A EEATS WAV BFEF BHOUIER FBH & Bt D8ORS ERL this
specifibf¥n0 et i &o it bV R nfyath dafbndMHdCAN ek AtiBAS FRSfar & they

prevent abl e by the present invention is provided
come wititih tlskescdpe of theragpended ciaings othe heuivdemmtes Herepdr vous

system and/ or peripheral nervous system i ncl udi ng
age-related | oss of cognitive function and senile
denmentia, chronic seizure disorders, Al zheiner's

di sease, Parkinson's disease, denentia, nenory | oss,

anyotrophic | ateral sclerosis, nmultiple sclerosis,

tuberous sclerosis, Wlson's D sease, cerebral and
progressi ve supranucl ear pal sy, Guam di sease, Lewy
body denentia, prion diseases, such as spongiform
encephal opat hies, e.g., Creutzfeldt-Jakob di sease,

Hunti ngton's di sease, nyotonic dystrophy, Freidrich's

ataxia and other ataxias, as well as Glles de la

Tourette's syndrone, seizure disorders such as

epi | epsy and chronic seizure disorder, stroke, brain

or spinal cord trauma, AIDS denentia, alcoholism
autism retinal ischem a, glaucoma, autonom c function

di sorders such as hypertension and sl eep disorders,

and neuropsychiatric disorders that include, but are

not limted to schizophrenia, schizoaffective

di sorder, attention deficit disorder, dysthymc

di sorder, major depressive disorder, mania,

obsessi ve- conpul si ve di sorder, psychoactive substance

use di sorders, anxiety, panic disorder, as well as

uni pol ar and bi pol ar affective disorders. Additiona

neur opsychi atric and neurodegenerative di sorders

i nclude, for exanple, those listed in the American

Psychiatric Association's Diagnostic and Statistica

Manual of Mental D sorders (I3SM, the nost current

version of which in incorporated herein by reference

inits entirety.A further group of conditions
treatabl e or preventable using tissue protective

. Y a1 e



di sposed on opposite sides of a third netal conponent
to press against the third netal conponent to forma
weeeal7/02Bxanpl es of such known fluid fl ow devi ce6TAIS2006/031096
di sclosed in US Patent Number 4,552,389 entitled
"Fluid Coupling,"” US Patent Number 6, 685, 234 entitl ed
Claims | yid Fitt i ng Wth Torque Suppressi on Arrangenent,
US Patent Nurmber 4,687,017 entitled Inverted Bel | ows
1 f\Y}gd "a‘ﬁ Pat ent . Nunber 6, 189,861 entitled "D aphragm
: countne SOULISUME  Nunber 4, 684, 106 entitl ed
"Val ve," the entire disclosures of which are fully
|h86‘?eﬁ%;rya%n€daﬁé?@ﬁlr§eb¥'n&%qs5?ence Sunmary [0003] The
disclosure is directed broadly to fluid flow devices
wiitsh @ne serondorstaleecupling npwpovestst Hhe mptel aqouplegtcomponents
t
assem%ﬁ dnadr#p\éfllt‘%%ggéaget}{:e 1{1{3%? éyhﬂg %;lfe?%uc{l'h ap ?h 1s ag;gn 8% by the
metal p@rpimgmomﬁnnmmphemfal sduding tg@stkef, lapdd flow devi ce
includes first and second netal conponents assenbl ed

0f gepEeBy taﬁn@laﬂ efarddned seilidodbemRlt AlcludedRRNeNfeastAorle08€ the metal
is ap ﬁl i ed the first and second netal conponents to

sealing gaske thedirﬁtematal eIPHBE 6pMponEnh andizeeiril @ﬂ@bgwémg 6pmpeirent that
f ot ni

1ndent%_?]ntb hrhgl?gg 8ﬁ§ng§8trﬁ%§t; 163?{1?)61% ef r;rgg H{E?al% %}ﬁ%lngag?& q% first metal

couplidg tampanenhendecahd metup omiing icdbmbendnt &Sﬁﬁd acgéll th&‘ebétWeen
forma seal. In one enbodi nent, the hardened engagi ng

2. prpné Ifmlitl icoislies of Rl@mandyirast f1ial o RS OF STt e ﬂﬁttaéouphng

nent it is pr essed against to forma seal, whi

Contaqt%ths ﬁ'létt [Hed seaepe ok seuplingeompoaetie andihg @@tﬂ@e@im& gaélﬁst
conpr esses andpl astically deforns a projecting portion

3. ofhe 8pigesoupling loé claamal Wbmpbthe rtardemed seghingswad is included on the

first m%ga‘? cgﬁ?qlmglcfrc])mg)n 0{311 r'fmd W eaffnagﬁ Plha&lﬁl\eg F%mgg)leaci‘ ol@g{q e\é\}é {6 %he metal

seahngghs\ketto[fﬂﬁﬁ)ﬂie seﬁtot her i nventive aspect disclosed in
this application relates to hardening a portion of a

4. TirHé dud QWpHEY bESIaf®B IR &h IBe Bard&Rld Sehlith ‘@é’h@tlg‘ Bhrdened using a
portion of the device that is softer than the hardened

low tegaeratene darbusivetienrbengiesseiot producsi 4 hardpend M@ed vgthofia fgmation of

such as for exanple, |ow tenperature
Carbldggr?% ri %atl on, is used to produce a hardened surface

s RO OBThEHERLR e BoonBoEt hBhaugae bt o e

metal "sWAlidpObdskEOEmBEIHRAIP h S AbRIcAR BéLidk pédaétlﬁéenténﬁﬁﬂsth& hatt metal
the amount of carbide precipitates formed, if any, is

couplipg gompendnt toofosevks spel.y af fect the corrosion resistance
of the hardened portion. [0005] Further advantages and
6.  bé&heflidscompling becloing 5afplpmiarthe h'adtrtadsaensllar b¢adidg ibead Isehardened

after c t he fol descr i 0
using 3 1on? bR CR-Dliond Bevdbtn, WA HOd R ol diebisnea iRge without
fomaﬁérawm&degfdcg,ﬁtaﬁgscrl ption of the Drawi ngs [0006] hi
t he acconpanying drawi ngs, which are incorporated in
7. a‘Fﬁ’e ﬂ@lﬂ%hf)l% ofaclzﬂﬁf i fitfhet BEnSRGES & b&Bhd 8bherally annular, hardened
enbodi nents of the invention are il lustrated, "which,’
sealing bgad; I‘vehermmthﬁ ﬁrsg @né se¢ondeneinl gtupbng ebmpheenitniavet pposed radial
i,ven. bel ow,

end g’ B PRNR eGSRk LR SRR pf R tg gB¥hrd. each

other; angurleeré;nltﬁe @aﬁi@ﬁ@rraéamﬁ%mehd&rrdaﬁﬂ ﬁtb eild plap@dalllyQieféin 8pposite
fluid flow device; [0008] Figure 2 is a schematic

face ajeps pEthe gpskshiogorm s area of a fluid flow device;
[0009] Figure 3 is a scherratic illustration of a seal
area of a fluid flow device; [0010] Figure 4 is a
schematic illustration of a seal area of a fluid flow
device; [0011] Figure 5 is a schematic illustration of
a seal area of a fluid flow Hdevice; [0012] Figure 6 is
a schematic illustration of a seal area of a fluid
fl ow device; [0013] Figure 7 is a schematic
|Ilustrat|on of a seal area of a qurd flow devr ce;

F A/ Aa a1 o ~ " o o, Y 4 Y



supports used in bellows val ves, and gaskets used in
fittings. Exanples of clanping conponents 16, 18

wonel7wder7obut are not limted to, val ve bodi espCsmwskoas31096
di aphragm val ve bodi es and bel | ows val ve bodi es, and

fidtin | and ers he . har dened engagi ng portion
S b PR Blhe PERGE 1 aberear D meis) aehE EoRRet o amde drgm o
annealedrbaiildseBleel. t he hardened engagi ng portion 10 is an

annul ar, axially extending projection that is hardened

9.  byn@ngidf doupiignoP ing LAens
_ engagi ng 0p #%18na§n§€légﬁé;r%?%n%%ﬁ%%ﬁ%@B&gﬁiﬁgﬂgﬂgﬁgﬁ?ﬁ@ metal
sealing gaslseirreq matlé fom stahigskesedlhe har dened engagi ng porti on
or may be formed by hardening only a portion of the

10.  cHinpfimdriouptivag of clains 1 twigréiankenrehl @sugﬂﬁligrtﬁmefahéﬂt@ Bad the metal
har dened engagj ng portion is harder than the netal

. The , !
sealing paskef 47 Gada i ke sisekand: thahaidenchgaliess bead iahardencd using

adifﬁ@%ﬁ@ﬁie@%ﬁrf@@@é&tﬂﬁﬂ?o&g& exanpl e, stainless steel
har dened by a | ow tenperature carburization process

I . f out 900-51 100

11 P i Rofpbokb o 8 SRERT, o A B804 e aretsagpt process
is a lowABfiptfiatire carbhaveiongroceast prodtce ANadpeal 6fs¢ aiithbeSHrmation
£ carts eel ,. neanwhi l e, may have a hardness of about 250-350

Ol Cartif BT BIYRY anneal ed stainl ess steel may have a

hardness of about 125-175 Vickers. The actual hardness

12, fher BidroRpling skl hevhssindheaca i elfiectiye pocontain lighti gasses at
pressufed er&RARORANO0 pS: $Eh & HRRLE oPYr HISE 1[POZRE, The seal

onent clanpi ng conponen 18 may be

eqf:no W de variety of different nmetals. EXx | es
13, TRECEALEHY SEpR 1 SeeRinhe toel PR by gosses
pressureRgAte siean 50D @yiswidl a 1dR Tt ABbEDSovan Gt RY/het her net al
or alloy known to be useful in naking valves, valve

14, Qgggmnﬁpwﬁv@@gmgﬁggg;quid fl ow devices. In one
enbodi nent, the particul ar conponent or conponents

[
L B P R R o oA e R o P
the inl¢tend putigerssagess car buri zati on or ot her hardening
process to not only increase surface hardness but al so
prefler sibthyrecevddinugh vable bodgeths ativiestent addphal @as€ective sealing
corrosion resistance. [0026] Low tenperature
engagegée]nbmthf}gq YSEYF 8L TC') of stainless steel has been

deig%ibed in a nunmber of publications including U S.
Paelqtvs gving a7iiyst ergbandrrrocorrbersh the firspenseleaingsaatingly connected

0 h t 9-14019 (Kokai 9-268364). U.S. Patent No.
© 662!,@:1%%3,;@’97 and U.S. Patent No. 6,547,888, the

[ I f I C re full.y incorporated herein b
A RERERIT Rl &Rl Bige AN SRR EBRE el hBulh, the metl
closingonambéattethgdeblingly eain2erd 69 tHedefindend a$ it beRBWS! evat ed
tenperature |ess than 1000 F (538 C). As a result,
hi gbneRNeeRbeRtWRASnOTheebGIRA LAtmEAT BRD Hl frhdise vhRE Ovody are
t he wor kpi ece surfaces w thout formation of carbide
assemblodoen pppasite sideyieé theematat closing agmbyy shetc thah arohdeis sipplietl by the

' [ f. the workpi ece, are
valve bé ?g %?ﬁh%;br? ?Q/tnzén ae%g%gl.e Yo Berl’ 8% t enper at ur e
car burizat.ion,. atonjc carbon diffus interstitially
bGP Ry bR pBBE, MandenS oD anding tedycquiward
from ohdb DG alvdeodpase shhabIBE hchider IRt #ldeAl 3B -anBPERHSSAly deforms
the processing tenperature is |ow, these carbon ato%%
a genefally plagag émrf@egw @hthgi atlertoféherpalse badypawd tie ddsing member to
:bnna@&ﬁ%ﬂ%%ﬁﬁy&%rfaces- They do not react with these neta
atons to form other conmpounds. Low tenperature
carburization is therefore different from nornma
carburization carried out at_higher tenperatures in
whi ch the carbon atoms react>to form carbi de
precipitates, i.e., specific netal conmpounds such
asM23C6 (e.g., Cr23C6 or chrom um carbide), MoC2 and
the like, arranged in the form of discrete phases

. o o . I



stainl ess steel surface and a hardened engagi ng
portion 10 that is hardened using a | ow tenperature
woaniueizzat i on process nay seal |ight gasses epemuszine/031096
effectively than a seal forned between stainless stee
and ni ckel, because the differential hardness is
15. JreabalowsBxavepbeslanh 14i ghtreipaths dmrdened bedad sy theatgé ronathd metal

. helium .seal forpmed be e stai nl ess stee
closing e BB RS DR Sa RIS H R 1960 10 ¢ hat i s
har dened usjng _a | ow tenperatyre, carburjzatio rocess
16, CRis hodone ki P Sairs LEOCRAIh I Hingh bes faceis ey Bave body
: ' EMER ater than 5000 psi
andn%ﬁ#%ﬁé??%a #éggggﬁﬁ%%ggqgﬁan 1eg%§ cc/ hr. [0040]
FLqu - ' f i G
7. TR o Rk TR Baftloncd Ui & OGN NG o low
temperaire birbiNdstiod pbitbsdPradde 6 haRln@Bsur(doe meihout' fohreaticd3f carbide
. patent”) disclose coupling assenblies that include a
precip¥@fs of gl ands having ends that seal on opposite faces

of a seal nenber., U S Patent Nos. 3,521,910 and )
18.  ellgalmlipws valve of stabmddrslesein ieg kardcnsy beed srasdedrom stainless steel

 6Tisaslingis vabe ol _ o ste
and i {Hhod g € feiph SR e SRRB BPoca, FPed o

i hel har dene ngagi,n arti.on 0 e upl.j (ORT
19. i el PR o GRaT e B 4 Bty B B one blosing
memb8E BREIHS baNEwRars &ddd e TRIHD SaindBs eleclgasket . The gl ands

have sealing faces 38, 40 that are brought into

20. SER bABHVRNSREEHNENLinIM 4 RvieRsh fiRCRE] ¥ 2ffedivedb dohRiB Rt gasses at
menber 36. Each sealing face preferably includes a

pressugdsrgreatérehamt 00| pstwithiaderkurstetré gobdewt lhd. cetrends
axially outward for engaging the seal nmenber 36. Each
21.  bEmgibel®wssvahar ofeviaich {4 whoram therssnldie eéfdctévegtagiontpin light gasses at

ortion 10. pair.of .couplin ts ,50.may be

pressufgrsasriany gLl B adfRaRls €8 PRSP e g1 ng e

gl ands into sealing engagenent with the seal nenber
22, 34 dignhragrevalyeicMPEIsPE t he of the coupling can be

obtai ned by referencing the '234 patent. In one

e&@ﬂﬁﬁh?@y@ﬁbb@ﬁﬁ@ﬁﬁ@ﬂgﬁé seal i ng menber 36 and the

gl ands 32, 34 are nade from stainless steel and the _

be ausiald iapheaghva axtergsthent iipguding ewet @npwratdigphragms, wherein the

arburizatjon process. The ds. 46 | ' .
voonc B 5 0 e TOBRPRLE AR Bl 20 08 ptrm
arrang@fARnEfRAdhREN load Reappitdldnate beacks mMémbdreandr theivdbe wudy to the
t he sealing nenber 36 rather than the glands and the
metal disphpsmarEngegneaifened. | n anot her enbodi nent, the
surface, or contact portion thereof, of the glands or
s eahdrdepedeengeginghpertionningleted tame abdeagt one 9fsthgapgtah edjaphragm

and eads are,not e .
arandgflieph Ae A5 BeBoRS g TR bR Bt e NERER Bllor periohery
thereo¥Bthe hak@ned @ngpithg pbRidA ldnghkeS. anBailasticalNo defbri8 & (ehst one of the

(herein "the "017 patent™) discloses1§ bellops val ve. 1
metal | ligphragmm earangement, gy bonret| Bemhelo AFdr B ¥l frePeih pyform a sea

ence in its entirety. Figure 9 illustrates the
theret%gg%%arrangenent of the bellows valve shown in Figure

3-0f the '017 . i fi j :
3. B Gt {BRbERbitrRg ety b bRRY HHGRAERNATARE o pruraticy
of diapaday@s Dogytab2d atrabgemett. 64, and a cl osi ng nenber 66

with an attached bell ows 68. The val ve bonnet 64
24,  eXheMHhetRAIE Yof ol 2N ehrelnve Maeienbd eaguingSpdiebmsl comprises

thereon by a retaining nmenber 67. hi an exenplary
an angiiyordigaehthe honaethdteagagsa heghaphrpgm BEARISSEE  t he

cl osi ng nenber 66, and the bellows 68 are constructed

of stainless steel. In an exenplary enbodi nent, the

bellows 68 is pleated or fol ied for acconmodati ng

sel ective axial novenent. The cl osing nenber 66

i ncludes an enl arged dianmeter flange 70 that is

designed to overlay or close the val ve chanber open

-



axi ally spaced from one another a distance

substantially | ess than the axial spacing between the
woaneTans’7424, 126 so that the outer end porti onP@B@S2f06/031096

t he di aphragm 104 is axially deforned to a greater

degree than the axial deformation thereof between the

hetaphmegm yaige of iwlaim 2 aigrein heevdvribadnend fheebonnet member
each 1%9{1%? 2%&1&%11 Fabsuride PF%ﬁ&éG%&i%&éﬂ%ﬂ&%@lgﬁi@%gﬁkl’east one of

eng gi ng" por
the geﬁé;ﬁllyilﬂ’bﬂ sarfecel diether adjdvent fiheudi aphendroreofdtlpl disilirggh lagsembly

for t he di aphragm proyvi de pr y and secondary
being aihed befeshobhar <R ofg‘i‘trPé)ﬁtﬂonst He %ﬁﬁ%@?ﬁemy paying an outer
h'a?all {
s 0 00 A L et f g
c f [ n e
2. CODSgel A 8 60 25 ARACH B A D35 A oo
the coviedi fi cati on and alteratlons will occur to others upon
a readi ng and understanding of this specification. It
27. i %hé diaphagth abvd srdlaige2 Bivheziicthe Matiched éﬁ%] Qg pﬁtﬁt(iion 1s hardened

alteratlons i nsofar_ as they cone within the scop
using (o dova JERRERRHITE | GRFtBization MEOGEELINY aNTedics ¢ Hevdar dc;uafaﬁ% without

ﬁnnmﬂongf&ﬁMHPPﬁﬁﬂﬂhh g, conprising: a generally annular

seal fng gasket; first and second netal coupling
c I s assembl.ed on
28, CROP Bty (AR sTBE Rlificef IR AL SOR0LE ST b e
diaphrag@dirtafgenglt iaftnbde frhra soileds se@Upl i ng conponents to
the netal sealing gasket; and a generally annul ar,

29. h@hdanplraeaakhivg ofeddm 2T WILRSH @R ﬁﬁrdleﬁéﬂséng@@ﬁlgoﬁorﬁ&? is made

metal sealing gasket, the first netal coupli

from sgamigesrdenl anthth @é@@ﬁ@uﬁ@g aldiffusign baged sofase treatmenhmooess
indents into and plastically deforns at | east one of
the netal sealing gasket, the first metal coupling
conponent and second netal coupling conponent to form
a seal therebetween. 2. The fluid coupling of claim1l
wherein fluid flow ng through the fluid coupling
contacts the first and second netal coupling
conponents and the netal sealing gasket. 3. The fluid
coupling of claim1l wherein the hardened sealing bead
is included on the first netal coupling conponent and
wherei n the hardened sealing bead indents into the
netal sealing gasket to formthe seal. 4. The fluid
coupling of claim3 wherein the hardened sealing bead
is hardened using a | ow tenperature carburization
process to produce a hardened surface w thout
formati on of carbide precipitates. 5. The fluid
coupling of claim1l wherein the hardened sealing bead
is included on the netal sealing gasket and wherein
t he hardened sealing bead indents into the first netal
coupling conmponent to formthe seal. 6. The fluid
coupling of claim5 wherein the hardened annul ar
sealing bead is hardened using a | ow tenperature
carburization process to produce a hardened surface
wi t hout formation of carbide precipitates. 7. The
fluid coupling of claim11 further conprising a second
general |y annul ar, hardened seal ing bead; wherein the
first and second netal coupling conponents have
opposed radi al end faces that include the hardened
seal i ng beads extending axially therefromtoward each
ot her; and wherein the hardened seal i ng beads i ndent
into and plastically deform opposite face areas of the
gasket to formseals.8. The fluid coupling of claim1l
wherein the netal sealing gasket is nmade from
nonanneal ed stainless steel.l®. The fluid coupling of
claim1 wherein the netal coupling conponents and the
net al seal i ng gasket are made from stainl ess stee
10 The f|UId coupl i ng of cIa|n11 mhereln t he netal
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