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WD 2007/ 102735 PCT/ NL2007/ 050092 USE OF PEPTI DES FOR
THE CONTROL OF RADI ATI ON I NJURY 5 TECHNI CAL FI ELD
wQ 0@04)273he invention relates to the field of PETYL2007/050092
devel opnent agai nst acute radiation injury caused by
exposure to high-energy el ectromagneti c waves (X-rays,
gamma rays) or particles (al pha particles, beta
particles, neutrons). To date, there is no effective
drug to aneliorate radiation injury after accidental
exposure to _ionizin rradi ation
[ 0002YS ﬁa%FBFPBPﬁsr{gQRJHF§%F&%'eQFM@'§§M¥ 'Né‘é@éd by
exposure to radiation. Herein, radiation refers to
i oni zi ng radi ati on caused by high-energy
el ectromagneti c waves (X-rays, gamm rays) or
' al pha particles, beta particles, neutrons).
TEC@@@%&$E§%£§ion is emtted by 15 radioactive substances
(r[eg019i SrHedfp@mlion fdlaiés @3hatficld ofdRug id menng ainst acute radiation

pl utoni um Such radiation is alsg produced
mJurbh%lS%%e@ewe& igh-grargnelestramagneliwvaves K%traﬁng%@a Eyg) or

I |
RSB AL OB e et

ameliorate @ylladelpuguw@ﬁer akidentahexpgsureitsl iufiginghiwadigeomt gen (R),
the gray (Gy), and the sievert (Sv). The sievert and
gray are simlar, except the sievert takes into
BACHGRODUADt he bi ol ogic effects of different types of
ragi at i 20 The t, mai n types of yadiation exposure
ﬁgbqaﬁ gge}d&t“i% AUHRGS SYRIESP HEUFDAUSHRRX cXPaRHre q iiation. Herein,

radiafiCle oS o BI¥RR SRR AR SR b&@ué?loérlérgy[e@&%]nakﬁé’ti@@i’a@% @frays,
IS exposure to radiation waves that pass direct

gammanrraw@ﬁ partiglep Gdpha Hartintgsobats particlen acweonng). Juch a@nlatyqnaﬁemltted by
radio%i’il% ?&n@esﬁ Cﬁéﬁ(ﬁ&)t aﬂ( sﬁm % ELEIII %a&o%c ol [lt%Q|u‘m ' ﬁﬂh radlatlon is

irra |at|on par Icu
also mbcgneau by emn-ntaie soamesy sauch aparray)al’ldsragmnext therapymhmbs zsadlatlon

dose s iapired e PRBALEVS: Sl E0be © BREPRRCarR Ry Bhositca. The

units HludeBlikerobMEeP@)SOB gy (By}y ahdl ﬂfel!;%‘veﬁ ASW)O TGk ké@ert and gray are
Contani pation Is contact with and retention of

similgragpcgpiche sigveripkssiiaie acgoppt bg |bfcgb0a1%eftfff?és flififgrent typeg @6 adiation.
The tRb nlndng%)gs oﬂﬁ&aﬁtﬁ%@@ﬁfr& Y i ipr tﬁ{)nbﬁg %{mﬁ{aﬁ}fn.oplah? fadiation
a or e rubped orr,

skin ere It can
accidenssexposhapérmen othodr. peopl e and obj ects The materi al

a![gﬁbggra)irrgﬁ” Pfa brf R reg}?odsg%ltgt h %%d asth ;%Igﬁallge?cﬁlg rgugh the body

from ai:usﬁé lﬂ@cboﬂgt Breddadtion %ait fnalaé;@pm@dsl&lolmmdmels (&duteeadiation illness).
such as %a on marrow, where It continues
Addlte%laﬂw lgs@éﬂ%awgwl y infiygh Sﬁf &P ARMagE PR Restn it BepFficmasrial

(DNAYOEausiAE Broffe (408yddd AR brdersPbubh B 4 Hra@Pedefects. However,

irradiation does not make the person or his tissues radioactive. Contamination is contact with
and retention of radioactive material, typically in the form of a dust or liquid. The radioactive
material may stay on the skin, where it can fall or be rubbed off, contaminating other people and
objects. The material also may be absorbed by the body through the lungs, digestive‘ tract, or
breaks in the skin. The absorbed material is transported to various sites in the body, such as the

bone marrow, where it continues to release radiation. This internalized radiation does not cause
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acute radiation illness such as internal bleeding only
but may produce chronic disorders such as cancer as
wowdor/10]78004] Peopl e are constantly exposed t oPCTINL2007/050092

| evel s of natural radiation (background radiation).

Radi ati on comes from outer space (cosm c radiation),

al t hough nmuch of it is blocked 5 by the earth's

at nosphere. Exposure to cosnic radiation is greater
acute r%tatﬂﬁ’nqnh&s Eﬁéﬁ'a@%t%amééﬁiﬂk%rﬂ butingHy pradlice @Rfohi¢Rlisorders such as

el ements, particularly radon gas, al'so are present in
Cmmﬂ#@hveﬂocks and mnerals. These elenents end up in a

% y [

V300 Y bpRURSARGRE, egp@géggg 1691804 g'%graf RIORLbH Bk REtound
radiati@di Rudietiorf commasfeom owtcespsauicessic radmiomilaltgoughenuch of it is blocked

envj ronnent al adi ation that results fr nucl ear .
by the A ATORL T (R HAoaP AT GRS 18 MR dme or working
at high@8diSacting elbehts S tiRMtrS raddhegas dog€ plRedns Qﬂmﬁ@cﬁbkﬁﬁld&nmeral&

total of about three to four pbv (1 nSy 1/1000 Sv)
Thesqlpmensapnd yrobh anarighyaf substanges mqlugmg fretenrsapstswipg gterials. In
addm%ﬁ o@oﬁle"ﬁp@eﬁsﬁgéﬁ Wi diatl A H AR EahYfade WiirELs! ﬂllcﬁldﬁ&%é’\ér{vli}onmental

sources are at risk of exposure to higher levels

radlamfn thatcheatlus drom Retqal wearons teating ar@ldedlamwgfrmradfwaousanedlcal tests and

treatni;eéxgi a eg‘tﬁ eraf&ﬁéefrg()g{]r%g%eg r?yt ﬂ??? %b sﬁéree%raos golu\g/ e ﬁo unt's ofOOO SV)
per yéaa@ioat hadiival rhbiRa6ien MRPBADHabaVRIrde! PWWHG edriagith Relioatfve
pPeop |l e since 1945. HOV\EVGr a nunber.

of na
materipls PLWITh TR USRS AFSG S5K S RXPeB RO ighe Iy fﬁﬂ?&dlfﬁ%u people who
are relaéWﬁlg%cﬁQtlJnr tka%gnér@s RPLAICEr hBE it @y &y M IBEels of radiation. Nuclear
possibility that these weapons could” once again be
weaposagleage00dBive Tmeunta phtsidingorf These sveapons hdyendt beergessé agpinst
pCO})lg sm%? Y&‘[Sa ! (gvgéé}eg ra%furdb@lg!)fﬁ%ltlgﬁgs I{J‘]’@ %O gﬂéleér Q%asansam several
terroﬂiﬁ@r(ﬁlps bdvetabsotthed @ndbitaietheod yalsmg’lthe @Gsslrlahtfyahailthesb weeadne could
sane totg dose given over a period of weeks or nonths
once gagin Revss9much | ess effect. For a gi ven dose, genetic

dqoees} | TheBahRiginigle®odts W faliatian HebeRd BASeVetal fathes Qﬁcflﬁﬁﬁgthe
of radiation al so depend on how much of the

monekfosand ooy e o Fobi e of i ian £ b A1k body can
be fafa? %h{“th@’gﬁg y{oli‘aﬁ 19@11' SR b PerfadfivRid &SRS mﬁﬁﬁave much less

when concentrated Iin a smal
effeca rReom a ga@mdnsaf gdleart: |damagehls mapy likady withmamdd expdsurse Toe effects of

s,this 2 an bhe % w_th [
radinlg T 5P o Tt Ch0e 2o PoFe P SeP ol 8oy
genefaffl calstDdeatiSwhel tBO rddiwpion isdittribied avs @hd:c&itftéilbddypbdiWéNeQ fwhen
the body are nore sensitive to radlatl O gans
concqnirgiedds a salhateapsdr Fadiatign ehempyippeapreigt ?w. ¢ wa tinges élﬁs amount

can b@%l\kP %VIL Bﬁtes%fab%rﬂr}gr #Re @lﬁ)r]]é'@ b HWhoR! Ghe Bﬁfrfﬂ?ﬂgoﬁgf ﬁdllatlon is

y radiation than those in which ['1s mul y
also 1mpn€am1 bxwan}se cexiain pags ofithebedy aremare S@nmmw rfiatiope r@ﬂgﬁm,s and

tlssueir,srglé (\:"Ng{c% clgﬁs %F?nult gp gng qS%El SJCL%S &%Wn@&m@?%&@&e li’xéfarrow are

harmed more easily by radlatlon than those in which cells multiply more slowly, such as muscles

and tendons. The genetic material of sperm and egg cells can be damaged by radiation. During
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WO 2007/ 102735 PCT/ NL2007/ 050092 radi ation therapy

for cancer, therefore, every attenpt is nmade to shield
wo bw7mea7es vul nerabl e parts of the body from redi/aL2n050092

so that high doses can be delivered primarily to the

cancer. Radi ation exposure produces two types of

injury: acute (imrediate) and chronic (del ayed).

Acute radiation injury triggers inflammtion through

radlaﬂﬁﬁtﬁﬁlaﬁf fReRlen ehdréford] 878G Qttén%ﬁqlé medd 1‘3 sﬁleiaetﬁg h{d8e vulnerable parts
vessels. A VaSClJl ar response and a cel lul ar response

of thef byldy diom radiatien agythatiigh dpssa cerehy @éls'@r@d primatihi toyhegagcer.

Radia%%@%%ﬁ(?@g*e%?%é?&oatsp&tJf ?I#J hxgm ﬁt édl%@ a%?.cﬂfogg%(gflayed).

AcutfRadiatibn bﬂuryhﬂg@p@nnﬂammaam'éIroughlvai;qalqn endbtlodial danmpe dewding to

lealklI N h?% p/g ﬁ/%scg atregg?rgg d%/q,]%f;cgﬁvrfrr%%g?s\é?slé W. gﬁ%’fé\g rr]adlaﬁlon depresses
1mmt@1li)t9%ﬂli Bathages ARGl epitfelims] bdihadiwWieeh RookAAREIbid @afdléction

of "the effects of radiation on the small intestine.
from tlggotE§titehe search for non-toxic radioprotective agents

' t
ggg%héc gg%dggﬁggggéﬁ @gf{oggzlméﬂ @@H%r@&@e%mgg RtthOPart of the body

ensi ve

that rexwﬂ\'res lnadndtm)gl Fat exoepéqictadiajive thaegy forrestalgnesyesbdominal cramping
when giyven befgre di expaqs r cted

and it e SRR AR OF B B SRl lla O S bt

B[DOM] esTHeReash @orPﬂUn—tb'Jﬁél Eﬂdﬂ@iﬁot@éﬂv& agmbwnicb @yn prBtEdt normal tissue
15 Boca Raton,

995 Er e
againgt radiplien damage bgean o0 aﬁert\ﬁaﬁld }fg‘éi{t Extem%cwdwg %Eéesearch
yieldéd ﬁﬁné'ralgé ag@:lx@ whitgy Qlﬁerpé'é&?béwt@qulﬁlon@}bﬁ%e %otected animals

radi opr ot tive val ue.” Unfortunat el of these

(prlmulypcdmé ageinstaadistiononjseics (Psasad K% }i/@éﬁ‘@ofkdlf mefligtiolpay. 2nd edn.
Boca XlnC FLOC?messs 16@’5? I?*"rcgrg gae 95‘[8&1@9’? ﬁgcame ({fe Ehapy%kxﬁa{;vhlch

1P ot aton experience urrng € evo
scavem@é flesvmadicaRdnd/oataise hyforia, mag be of radivptdiectist valye. dfnfortunately most
radloBrotectl e agents narkedl decrezsed

of thesg SPRPRHIRAHFaS e T dgrepM e I hE W%f%*&maaﬁeqﬁtﬂ% the

decrea®d risRef RAIEH chisPor@dtion *ep&cAek Cilrinp HIRCALItiBR of the LI war and
early diagnosis of disease, concerns are being raised

later, shrointer¢sh iy e sady pf @d@emﬁgﬂt%@@msemah@lh deqreages] ue to rapid growth
of X-g%&é@&sle@&ﬁ ddda e %ﬂiclﬁcr'égk%d hieSde chiml%EfEQl ﬂrb&'ﬁlﬁl@s in the early

eaces rn pre future generatrio
diagnbbis o€ flisease, concdmssarb bcmgnalsadpbmatmorasedwﬁttqu@mymnatic and heritable

mutaél 3 5 eS b e g’ﬁp@%@%{ﬁ%{(?fg l&%g%{?gg érerr%angi aé gl?lﬂ'e §%nerations

Theréf@&oﬁ]hammﬁpeféﬁﬁb bpmotaslttisvies ¢ protetalraganefporetiabadiation
conmpounds that are adnlnlst%red bef ore exposure to
damqge pp Magr hogasmasl| Bat danage igd bt s danmgi ng ef f ect s,

[ I
0], NSk i o
admipistepiutedore sxpasinteitg iunizing wdition tereduastitsspmagiag affeesn including

i eSS AR A YRR R SHOY s

proplapdis, Gaitigaion and teatdieol cfgadiation injuries. Report of an NCI Workshop,
December 3-4, 2003, Radiat Res 162: 711-728.]. They have applications in radiological

terrorism, military scenarios, clinical oncology, space travel, radiation site cleanup [R.H.
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30 terrorism mlitary scenarios, clinical oncol ogy,
space travel, radiation site cleanup [RH 3 WO
WQ@e®7nd02¥35 PCT/ NL2007/ 050092 Johnson, Deal i PQT/NL2G07/050092
the terror of nuclear terrorism Health Phys 87:
S3-7., F.AJ. Mettler, GL. Voelz, Mjor radiation
exposure-what to expect and how to respond, N Engl J
Med 346: 1554- 1561, 2001 ] C K Nair, D K Parida, T.
JohndRDealingRad @B Rt et Mlictedr EbrfoﬁngHQﬁﬂﬁﬂMIs 89 $adi ata. R%ttler G.L.
(Tokyo) 42:21-37, J.K. \Wselenko, T.J. MacVittie, WF
Voelg|/ Majer SadlaMon pxggqskre—ﬂvl@t to/gRpest, anq\hgw te repperide Ndengl 'J Med 346: 1554-

f
1561 Fbogiﬁ‘ ngP Nrair %Oﬁ'\fa{rga ?(rﬁaja%%ﬁ?aateﬁgﬁgg éar%igorﬂxérg#ﬁ Y Radiat Res
(Tokp@)2e2 1rEL T Jﬁ iVoase ey ﬂ’ohMacR&Ue,nWﬂh Bdtkiehndl. Bésik,rel. Wiley, W.E.

ik S B p A LSRN T TR0 O B ¥
Medlﬁlfm&ﬁg@ﬁelﬁﬁ)f HReutd lliatRe @Eﬁﬂr@ﬁh‘ mohﬁiénditﬂ)nh Bfthe Strateglc
mel and Security Council have devel o

Natwﬁl $lecknils Ragistion dvarking Gioyns ps\npégtéml‘éﬁd MQ dpﬁwog L] Recently, the

U R Uil B AU G v

the de\aatctpmwt of Iqu wridlopyotediary a tepr resaarnhepriooik. Althhagh syathetial | y

radio?r rr{s, g (’QP | \fga(r:rf;j{rggtﬁ{oés lglv Xleﬁ{?gvhe }bg’éeﬁ ?rg%giij\{ee%ct{)ros, typically they

are rrfo@évbktc thah fidogrally g&w&inghﬁbtatftbﬁr B geheral, chiet best fadidPdlectivie #gents also
ilitar radiakLon nario, .the effective mtigation

have geery rgpprigd; tg fesp hie FEdeRFyieaHexiiences and
pembsm rmmca%ﬂi@egy MiiAPntdmand sth@ e@eche@l HfiSoatibR of:@awabﬁ Yhduced
| oad at nmedical” 15 treatnent facilities, sustain a
healthgpnseqenesstand @edpraraace-dezirdinge fistscdan seduge thedpsalty fpad at medical
(S
treauﬁéﬁ‘%écgﬁtgets1 gg@fa;n ck @giege‘#\;:é ?%%3%%&1&{%'%8 %@%& d&ﬁ’(ﬁg é[}&;bgl?é event,
allonwdemnreareletsed coetutooreations thuedibtorafield entirongeatsiwijhuegyced risk of

nd reduce the negatiyv ychol o
decremic TRt TrandR dbF B geuls e SESTRR: S0k ARt Beeetive Peychological
impaBibhl fepdonBd] tgsked foeopefhtdin coadmiil ¢ iredihentyVdIhE telPradioprotectant
nont oxi c, woul d not degrade perfornance and woul d be
would pe aentpyis, weyldnotdegradg performaner:prd woyldibe gfective after a single
admlﬁﬁfrgﬁo‘ﬁu#)eﬂ{l&ﬁa @/He @&jiketdeeq r9 d xre%ulke?l ihOII k& dl'tl{]}g(ﬁerﬁﬁl external
area W xterna Iation hazar
radiafi@Oi@prdsn a paper (Landauer et al., NATO RTG 099 2005)

D T ek S R0 o ST RIEE Bl e wao

HumamBactéze tid BetRafPagsl Re3®th Ngsk GrolslodarrBelidtien Moeffects and
Maryl and, USA, éune 21-23, 200 and published 2

Counfieragpsiss” ensebne, Gl Befhialovsiary Wﬁéeamgszlg%??fgi and published

in AHNIEMED 10590 g@flstgiﬁms Fadhdkd 99s 1'\/1?1%‘1!)9@/3nt1&p6ft Hrﬁayraﬂlatlon induced
m ce, havin Dose reducti on Fact or

morta:lémn m@séa(vm ‘Rpsk gedugiigncifactore €AR P ead thedoes sty (?@ﬁéeg/kg, which
resulted iy %%%ghe%sﬁ%? Fhf(gmméﬂlgfs?eqeétg nm:eC 54 gr“be%re ?ﬁgc@a{t%n) of 1.16.

r r a
When given at 1 hour prior to whole body irradiation (WBI), no radioprotection was observed.

Other studies describing the radiation protection activity of a drug code-named ON-01210 that

- were presented at the 51st Radiation Research Society (April, 2004), show that this particular
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When given at 1 hour prior to whole body irradiation

(WBI), no radioprotection was observed. O her studies
walemenodshg the radi ati on protection activity pET/ALZOTGS0092

code-naned ON-0 1210 that 30 were presented at the

51st Radi ati on Research Society (April, 2004), show

that this particular 4 WO 2007/102735

PCT/ NL2007/ 050092 drug ON-01210 (li ke other drugs

drug bﬂﬁ@lﬁ@?hﬁéﬁtﬁ@r%ﬁéﬁ tHAARS cdn‘%ﬁﬁ)‘?’ hﬁcﬂ:ﬂdv@ﬁ@aﬁén for radlatlon-exposure) is
radi ati on-exposure) is protective only if it i ven

protegfive-aniif #ftis etyer wcfgdm@on Pposurp akhis mmwardwgghaﬁasﬁu ydryl
comp?ﬁé_:rfégy gég}(ﬁ{)’x gygFf?-g zg[l)sglllfcz)r)ll th t é)ﬁkes)as an aa{xtlomdzt?t scavengmg the
free radicalsthabare gamdrated asathe regluan@ntdhmagésnmcaﬂa.dl cals that are

g ted as the radiatio he cel |s. 0011
A IO 1T A1s6 o st Pl acforotd 5y Goneerot RETebRgp gegMent of
Defeitt (Mapchlﬁog)epar tment of Defense (March 2005;
ht t p: // medchenbi o. anedd. ar m | / docs/ CBDP_Report_To_C
http:/ gg{gblg@me d.atmry- @H{qoys/CBQ ¢ Repgria ToGongress.pdf), curfently, there are
. | '
no cogﬁr?ﬁ@cf?ig g% glé%l?égl%\é@gg }: ?ltlelﬁﬁe’ngciug?éttlgagf’rgéym&ﬁfggﬂé@%aﬁﬂﬁ@ svitable for
use inﬁnﬁlitataropempemaabnnmmeetstn emirsthisl cofrpoand, motifesiiie, is FDA
conpound ostine for use in
apprQy T R LS TG EIeHEPREPER OB her oy PRd Riformance:
degraditlg tb%is sideleffoctsrpivabit itkage &t figfighog Corse,dad &b frﬁﬁbénous route of

prohibit its usein a fit fi tlngf rce, and it
admipigrgtiopdpglitss thet medigal Pr%@?ﬁ"mag“t'%eé‘flf“lﬂl? o mﬂfr?a ogic agents,
f | h&dy b ff-label
S B 1 B e i ref PN Pl I 1Rl b used offlbel on
case- bmasterbeas byngn bdneduaéph)@wmmputrrygulmgy resiricibang forfsuch ngganake it
I [
1mpr26381{:e‘a fcérgtma?l{lg}/ayrg . e%%l%?sgéff’cg%lt?eg rdh@r?é% lﬂ&@ ORHIEYI&J} A?Eblotlcs are

comrhcmby agidite akatfths infacdais sequdlaer cfeadiclobiealdnjoties &suthby mest be
ur i

[itar ations. Antibjotics are  cQq nl .
apprapiatti s o1t N F e ORIV L THREETO0 SeH<G b g e while
only llfﬂletdlfﬂe@cﬁigl BRutfidifaNe Sl adbrobRIMALIGRA. 1A hedr¥ssHiR tBE tsad: deurrently

fectively treat exogenous and endogenous syste

limitgdrnediedl spuntoicprire aliaryatives, @inevelcpappiiidy SB‘éﬁ’é’ﬁ‘ieB‘?dé?l (5-AED;
Whlt}cﬁlf &3, %@ﬁ%erl%ﬁﬁi Bmtl o é\%dl ne 33k m%b@lg),tl@?béeﬁ%ﬂger study

cur count er neasu
at theazktrmdrfaircesééadlo@miogyd{eswntphlsnwe (&FM) dedagn g cmmpound showed

sood RRAREY ot BSPIRTES ¥ BT RO BB SiHeR B liage g mouse

modél hign %?Mnﬁ% 6a§ivRaaée bbaragywida 26D 6las hdifiinistdiédEby sc mjectlon

Agai n, the conpound showed ood effi cacfy
betwgpnﬂéch Qrgp%@bﬁﬁewg-mdﬂﬁt@p@f gﬂcep%'cg)@ef uction factor of 1.3 was

calcu!ld'tédaﬁiérﬁtpkm ol %E&gs fo't d)% ﬁﬁ@tra’d&ﬂv\gﬁbr tol WB. ‘W@t@%rﬁzvas

in survival were o rve s adm ni st er ed Y
obseryed imjotic matsrand enale eric2 wvith abé mdtheutanksequdnt woedation with lethal

adi atian e .
cosest SRR G5BT Ko PRl Y BFerL BV A Aleb 7 BlhePprerotas:
dehydldoepiastirodierohe (RHIOA), Srandrostene-3B|7B, P7BdGI(AGT) vmdrostenedione, or

estradiol. However, expanded studies in a nonhuman primate (NHP) model during the past year

in preparation for the IND application proved 5-AED is far less effective than in the mouse
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observed in both nmale and female mce, with and

W t hout subsequent inoculation with |ethal doses of
wKb@baowB3 a pneunoni ae. No protection was o0bsePEBNLY0I/N50092

a nunmber of other steroids: dehydroepi androsterone

(DHEA), 5-androstene-3B, 7B, 17B-triol (AET),

andr ost enedi one, or estradiol. However, expanded

studies in a nonhuman prinmate (NHP) nodel during the

modd? dhbn Y@ athisaded &5 ﬂa@ﬂ?fcﬁé&éﬁ? bﬁt%ﬁel&&%doh@f%@} {rCRE NP model when
proved 5-AED is far [ess effective than in the nouse

admigistgygdzhayzpentioatysn perial Mpses otvortlg Golvingriswdiatiomen
adm ni stered as a radi oprotectant but yielded good
efficacy in the NHP nodel when adm nistered
t HO0 ) e U aueaRddjatian RBleess.alAcaesatiatiindlindsy gérerdlipwicogys in people

i rradiatipn., [0012 cute Radi ation. ll.lness. Acute
whosp SRS 0y RiK herR Biohed Brtbfinte A SRaitinh iRt Prettigybrough
sever@ldtddes, Hep}inB a1 sempPRERYplodroniyiaad fdMdwedey b8ymptom-free
radiation_i]lness progresses through several_ stages,

periog £lgieAhTiags) w erousayRdromenipatierss phystatand)oliays dependaigean the

El
oo TG O LB e O By AT e morp s
the syrhpgoma madithie qoickertbié piogressiomEopehe eanlyrsympioneto thehastual syndrome.

reater t.he anount of r.adi ion, the nore severe the
The BRI, oo R ar oot P Ekos Bersh b Bt Bion S b ol of
radiaB@{ ¢xpoSBPDOEBrstcan bledioh perdbn’s yauiHtioARxpokire fgn Merthi@fend nature
and tinme course_are consistent from person to person

of thg WP&N@?-@WM%@@ it radiglion §ygArogies Jup faee grgupsraged.gnthe main

orgarpgﬁﬁhpéffe@teﬁ,ee[lﬁl%ﬁ%@théﬁqg §idriap a%Q?ﬁf&E@g&ﬁm the tinmng
and nature ~of the synptons. Doctors divide acute
r d091i chhedyematapaistic syndsome isssausgd b phe ¢fEestschf oadiation on the bone

[ r em. at,f e t ' -
a0 S E S 1S5 L ISHR AP BuL A R
Loss bSappatie€andigxii)hetlatdye atiseqfand ackhaing dagiar? tb 2 hben afterldposure to

mar r ow, . spl een,_.and | h nodes-the .pri ry sites of
2 Gy EF 0 aPe e SRRMERASOTo MBS o JEgbuSaher exposure, and
the p@Bielebls Sve(1F004 G¥éldrmdr8! DAFiEY thiSmiten-fRR ge/ﬂ@dﬂtﬁd mgod-gmducing
brggln 2 to 12 hours after exposure to 2 Oor nore o
cells ingthe henegnarramespleca,ang { nih nasiss begin (g wisttavpay ang agnot replaced,
: r
e U Bt ShnBHROPYAT BB bR 0 BB Pl o
bloodotedle.dThe sdouageref wites Hlsod aells ban lbahie saeare oufectiops. e Bire, shartake of

pltelsls TR e B e lhGr dE AEpeBy OLiah DLooBiegliioRan pkcauses

fatigdep vk gl ch, Faderﬂ%sﬁ faad Hffﬂ@l@’fbr@tlﬂaﬁ bt phyeichin&drtiog d After four to five
bl.ood cells. The shortage of ite blood cells can

weekg,dbthe Persel ye Y ives: plaodcebnhesinrigde preducedyencs more byt the peison feels

weak TRY titAUSEmMYAGENt rol | ed bl eedi ng. The shortage of red
bl ood cells (anem a) causes fatigue, weakness,

pdPei# s sThesgasiralntestinglisynyramesiading teghelefiféctgofphdigtianadn the cells

ooexertian.  Af four to five weeks. .if, the,person
iningGHE G158 et e pucB otk o BE Rt R L R oner

expodunid tot@y pemsmdoffradibtton. The symptoms may lead to severe dehydration, but they
resolve after two days. During the next four or five days, the person feels well, but the cells

lining the digestive tract, which normally act as a protective barrier, die and are shed. After this
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25 weak and tired for nonths. [0014] The
gastrointestinal syndrone is due to the effects of
WO 207403760 on the cells |ining the digestive PCENL2007/050092
Severe nausea, vomting, and diarrhea begin 2 to 12
hours after exposure to 4 Gy or nore of radiation.
The synptons may | ead to severe dehydration, but they
resolve after two days. During the next four or five
time,&8V%e dfaﬂﬁe@ﬁbﬁ@ﬂ)l&&@l—sre%ﬁg on&q’hoﬂe ri'é‘suftﬁ‘fxlg i d@f)dkdtidhNBacteria from
't he di gestive tract, which normally as a
the digegsivediariiavasierthg ady, producipgisexere m,ﬁqfetwns AP@@fle whe bavegessiyed this
e
mucflg;gglgi{rlﬁgilzg E ﬁ%@gﬁ%@g é&?g&%ﬁetl g@bﬁ%’r \)e(/ﬁ{cg gcﬁﬂts in bleedmg and
mfectlmhgmlhatrlems tlﬁactsklofdea‘th om the digestive tract i nvade

t uci n r fecti ons. Peopl e who have,. .
- AP oo lbriaRshiar TRy ruiriie aSHioutes The il Gt diation
excediie 2Bt OPOGHL IAdee‘isﬂr\dﬁlSiH@ ,deVélbpdconffsivnt fauséh, RbRRHIg nlﬂo@(%))ﬁdlarrhea
i nfection and jincreases their risk of death

and shpk. Kilip hgyussblapdipressyreiats. agsamnapied by seigyrss wdewmqq
cereb?@ﬁa@éulﬁ%?ﬁdr@xfne'isaéynﬁﬁl?r@@al“%gﬁ‘%gs 20 to 30 Gy. A person

rapi dly devel ops confusion; nausea, vomting, bl oody
d| [Qﬂlﬁ]ea@'hroamEﬁéht@ @ﬁRad{Mmcm rChivonic sffedss olrddiptigsssulefrom damage

nj: sehzur nd co
tothq @il pEER TR Ee s e EaEPihuhRTPaups il of et
growfh) @ticﬁ]as Chceni I sEﬁc?‘rﬂ??@adﬁéted%dmaEJ dumagelis @produetiveartiShas been
i.on re u !

of 10 to.th enetic
showptq L@Pﬁ? tq defertiye oft BTG ( bigih cg?ecﬁpﬁeléewa‘fqrértﬁ? 3ﬁﬁgmﬂﬁs/resultmg from

irradia@etSRava BBEH GBkived ﬁﬁth@f}ffﬁ}ﬁrlﬂg of MWl ofIHERuchr BRAS & Japan. It may
In severely irradi ated ani mals, danmage to reproductlve

be thetandiaticneexppuisnbelew owartain (inkagwn)levil dees nof eltefgengsici maerial

However, little deformties resulting
enoué}pﬂocwseﬁ)?%%ﬁ&?%%n have been observed in the of f spring

of[OQlJ?r] v [ Ivradmtlmf injure issuspeeted vﬂ’leaiatp@rsbm bdapees ill hfiermeogiving

. pe |at on e el ow a certain nknown) .
rcinf{ g, i 0 B0l B TR HaPeG Y8 SRRHligR B available o
diagnesdihe chiditidh, dl@}ﬁ&@h szerta{nee&t%]mdyrtrea@b@tol dRfect iifdétidn,i 16w blood count,

suspect ed when person becones ill after receiving

or Orgaad%lfqnéfﬂm th%fW%@ the pevgritngisadigianexpeyra dpgarsineagyre the
lg. .t
numtft'éﬁgf lggﬁgoq%% @ Bgé't E'\Aﬁ'ﬂt BRba c8hn AR e l@werdch@@ﬂgﬁgcyte

I ti on, ough certal’n tests my be used
countgkdt ewit's afief exgtoisane, the ewerdsltboadmtomexposwe. or gan

ct To deter.m.ne t severity of r .
oD Rfsnc . GRS, bl S8R REHBins Dy surveving a
persofia Hoylp @nt!hfa Mgér&:oblhtaod detd that detdcheradibiad. SWdbe flo@ViE nose,
hocyt 38 ho rs after exposure, the

throal o HemIs AR e Rk G R loagtiyif18] Radi oacti ve

C ‘3[06@]1 Al d&'iborﬂérﬂf 'r&ﬁati(ﬁ]rlﬁ‘jqbadép@ﬁﬂs onafe B ARIsE R W quickly the
exposure l?ausro\c/:c?urlrerc]l and distribution over the body as well as on the person’s underlying state
of health. In general, most people who have received more than 6 Gy of WBI die of
gastrointestinal syndrome. Because doctors are unlikely to know the exact amount of radiation a
person has received, they usually judge outcome by the person’s symptoms. The

cerebrovascular syndrome is fatal within hours to a few days. The gastrointestinal syndrome
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person's body with a Geiger counter, a device that

detects radiation. Swabs fromthe nose, throat, and
waey7memredls al so are checked for radi oacti vit yPCRNL2007/050092

[0019] The outcone of radiation injury depends on the

dose, dose rate (how quickly the exposure has

occurred), and distribution over the body as well as

on the person's underlying state of health. In

generﬁﬂ?ﬁ rfatal witRintthie€ RPkR diY30altiRVigh §@EEheopR siB/iR: fohafevPwedks. Many
WBI die of gastrointestinal syndrone. Because

pe<>pla dmodﬁf‘sene@rmomm |qu&aycqr%SWWHeH@H@MQtetla s¥\dHme depending on their
I e
B
c §0024] oViarsdiatiar hasyneduoen eimrgeatjatreauntelhti, butid@guoz§ dlesely monitor the

person el NP B 0 Snoa e R SERl Y uplpi gty arise. Also,

and uMdrﬁhﬁterhf/&ﬁ fév@ n{eei@alqﬁy&lctsﬁﬁxﬁsiﬂ ighin®e R V}aﬁaphoé a&,ukf aidvieng-term
for a few we pl e who receive prq
toxicifigghagandenid | fng Wq}@mh Eadidogisa) plRcks: GO@%WH%WUWS immediate

remo% Q)? g{é A8 oivE ARidrial fo%é\}en@ﬁ%ﬁlt be‘il{gt thR Lﬂ)t tyohe b&d}o Skin

not survive typically die af to 50 days.
contapﬁrnamq byl nadwdctateu Mem@ssmuldmrsp@hbecbmn@!ﬁ@ly withdangaemounts of

oct ar r r P
o L FREHP SRR R B s BraCOAaER el S prcr
woungly BﬂHu(lIiTBe ﬂSanbﬂ @igoddusao re%m all radldadmné partluleateeérythoug’r scrubbing

few nedi roduct s .exi st counter the.variet f .
may GRSk B OMB RIS T 5 SHees o et c gy pdighe skin and
allow\Wataffhath 16 @ﬁﬂexotlh@ gbd2 | ScAlbbAfontif Al thé Geldr counter shows that

requires immediate renoval of the radioactive

the radigagiyin is gonqaribo eprson basireeskily eWalipvrediiadioansive atarigl, vomiting is
1nduckéﬁ dgfng§geld’]oa%ﬂﬁf{)@g@§ﬁﬁg fi (f%e& ﬁg hr\%?c%hés\ﬂ?at B Sl @k Sbsorption of

e SCr [ar ge anmount s of
swallbGed amferiah dMuosttsech antidolies hre@\eaolomtyi torpeoids exposet]! focigni fiast

. . Smal | t. d
racioB B R AR RO P P GLE 5 & TS o b AR BT
Potasdfind jofllde preveire ﬂlelthyl*dﬂf‘%l&lﬂ firhiabrbifigyadiaiut e ipding and lowers the

Contam nated hair 1Is

ed of f, not shaved-shayj
risk qfljyraidcaprer QEhes fjugs. seh aSaCll?tBW%ﬁﬁ*P’é*fﬁerP&Naé?Pt‘Poa éJn@g‘}PA)
ethylErLk gfﬁtetr%e ggérlg ﬁ@ﬂ? 'aﬂ&‘?&né’iﬂﬁﬁﬂnet &Ha b@%’i&ﬁ inteRERBLY to

ioactivity is gone. If -a person has
remov e ce i I;adsmaﬁ\tem}mnbntsaaﬁeom ihgee begn @bsozhed. vomiting is

ﬁppgﬂt o WVhpR €O 'I%mlﬁgtponol%%g S\{S e@?etde{du%a a Q/\éﬁuér%e&hfbg Feduced by

reven sorb on o

takingdigs It@brevém vamiimgl{axarmleﬁoﬁ) esich Rimgg iasearoutinrelly gntven wqmpble
exp oseg gni fjcant  radjoac ve c nt anm nat i

undexgofe tadforBPdP Yo BRFiRB o el HE PG B R T ously:

exXjpbPR OPtopleRPkIRES IghdiRedt gl &%Mﬁt&b&eﬁ@@rﬁﬂ‘ﬁfﬁ@é@ kept isolated so
| and from absor bi ng radi oactive iodine and | owers_ the

that tlgw)sqio ot cpmtwtgn@ctgaﬁ ér@prooxg_an@msdng tragsfsionsgand injections of growth

facto% (E‘S‘]megﬁ ggﬁ%ﬁ[} @{ﬁ]tl E\fdr %ﬁ%l gqf%dé%_} AE{FE ﬁguﬂat%%lood cell

prodqmmn aid diven toelecreass bixedipig\aed incraasableadbemings. tibthe bone marrow is
severely damaged, these growth factors are ineffective, and sometimes bone marrow

transplantation is performed, although the success rate is low.
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renove certain radi oactive elenents after they have

been absorbed. [0021] Wen contam nation i s not
WwGEpmpaet7exi, nausea and vom ting can be reducedP®@iNL2007/050092

taki ng drugs to prevent vomting (antienetics); such

drugs are routinely given to people undergoing

radi ati on therapy. Dehydration is treated with fluids

gi ven intravenously. 25 [0022] People with the

gaff(WZQ] Nipgspie %h tﬁhr #@ﬁ‘@iﬁfe@%l §yrldforsy/ féﬂﬁi?%tﬁérﬁetk:@,pﬁulds given

i sol ated so do not ‘contact I nfectious
intrayprquskyy @tairﬁeéfmsves BS@D@IPQQPM&XJ@ dhistomatia blapé dict. ofmtitiétics, such as
r
neofitiel glvAFRAR bRl e Ml RRIE I Ta s bogy. ipiotis as wel
as angifougat andoamtiairel @ug/fme pived atiaeamneslp wded negsany Tm@tﬁ&ﬁsbr the
ounts. | bone, narrow i s verel danra ed,
coreligg SEu BF Mk b Bard or KHascTeor B eF iéty, and
breatHfdiFRSuTLRY beugsrawgpérmtc@hﬂrmeizﬁreper formed, al t houg h
the success rate is low. 8 WD 2007/102735
pcﬂ%ﬂhoé’y(p}dgw@gghr@m&}:tsp§§a‘51|13élowot fisenders caused by radiation therapy

rece@@chiRlent Gindctdaad tﬁ%?ﬁlﬁ{(??% eg.%s of uR caﬁ U@H o bt I‘éb%?'ed

gl ven | ntravenous trves.
surgizblle andocapdie halpbd anh:badweth theArst Df)high-ipwwrs (h}lperbsrlc) oxygen therapy.

Rad%aﬁ%q CI Ce dI lﬁ\l}gocla %ea{?g (W{h CRﬁ{na te%Hy? gt gﬁﬁ qarr]ltbgigplaced through

transfidiorfsu mg)akeaaﬁdn am tevers@btefllity Jsut 86V legel ©P sdxHonAWRIZQY 8 Irdsult of
necessary, Tr%at ment for the 5 cerebrovascul ar

wh
abnwgﬂwaﬁén pad fggeﬁu@a YNSHRRIBE FATRA trRaleg veBheeplagempgpt hormones.
InveEt@éa't&é’ hdGuRaitly e Mingt\%ys eyt @ﬂ%ﬁﬁ&ga(ﬂhtﬁ(fn'-ﬁ% ld%%rmal tissue

Dr'ugs are giveén ntrol seizures. [0024] People
injunyj llsmgwmmbmee, gudwibdactonsf andadrions Qsherélner@m@o r/’datfsstma Qselébcarpme-

HCI?%{\ééI' t‘r%%g 3%»?%%&%%§$eéhe gev%rlﬁy o by ST RS (I)mlag In %eop fe with head

cahn e renov
andn@k&hn@dtree&ed@uhwdlamam@hrqgn be hel ped to heal with

10 F0ad3F o Pigtta Bl SRS oL B aitie S i ortel o7 lation on
ceusqﬁeéranﬁﬁe@mur kbR LCH rh&o&&@pp nd Rk dsad thddRidPation of radiation

transfusions. No treatnent can reverse sterility, but
treatmgnt Jcheduiles apd tamereuedisnaades of rpadiationdelivery. Heweveres both normal

and 9a‘ﬁ@ AR e rL@é Libfitdl A r{tﬂ@&t i @%E‘ur@ Gadibfat- ﬁlql;e/gdtlﬁbury on

rep acenment hor nones. nvestigators are current
norngt pbmes mgy peepent ehqudesisg tor afterrthdcmmaletam af}t the radmttimramdtreatment.

s Tap SRS A B0 P v R e 5,

radld;ﬁotb@onh Both m&mhémmlat © lﬁlﬁﬁdse ﬂ&esut'\hﬁhl %ﬁdﬁrsltﬁlybﬁéntﬁlﬂy different
m)uth (S‘erostoma i.n i)le Wi t h

wligal gelhimgtiosaveal fhaheollndr tasyvtope@i%?n@arerfﬁ% ghases of
O S L 3 s
G1/GGphasesh diuathyrnzovel radistéon leatlsttoa ntiwtiogelayrinztae pcjhcyyﬂe Thus, chemical
agenEsat%t%tithgrqimit the proportion of cells in the M and G2 phases of the cell cycle or
enhance rapid cell growth could in principle be exploited for their potential use as
radioprotectors to normal tissue during irradiation. NSAIDs have been shown to exert

anti-cancer effects by causing cell-cycle arrest, shifting cells towards a quiescence state (G0/G1).
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treatment schedul es and to nore precise nodes of

radi ati on delivery. However, as both normal 20 and
W@20CR0085 tissues have simlar response to rapkBNLZIN7/050092

exposure, radiation-induced injury on normal tissues

may present either during, or after the conpletion of,

the radi otherapy treatnment. Studies on both NSAI Ds

and prostagl andi ns have i ndeed shown sone evi dence of

The dapféi rRShaAi6E loff Qﬂlona@a{s%bgﬁ%’fﬁi ih tﬂﬁil&ﬁb@ﬁﬁdlﬁif nBQnéIQQ§L%§S &n increase

the survival of cells but by entirely different
in araehidenisiasideconentratiens afier e@opurk IS AHs al&q/l@ads to et prediictign of an

apop{ogls iRfuchl dePihide. (%A%Qal%@élgva% h@h‘Q%FS‘f s%é d’%%tdg Ia%m%?ase in cells.

C € are genera nost sensli
Actl\(aUmp af et stiock pm@élhsby NSAH®s merchses Selanavivall Hy@l)eﬂthaﬁ e8cytokine

oG Ry D s B G SRR oy
anti-drig gph@RAhdchaimisathas glké Bedn@u%é’b@teﬁ’l 8&\brdbdn Pa§@8ic®haveRovided

cell cycle or__enhance rapi growth could in
evidenes sngepitiog Hat NSMLBs may preject npemal tlﬁ%’ﬁ%ﬁf’marﬁd@%@ inry.

Prostﬁégﬁcﬁﬁ’é' (ﬁ)t Rt u?'dté fl’le AN EFtle tbh?tﬁé'f%@M&e%@a@@tﬁ%‘%‘eﬁ%t?gn %ell growth

ave een shown to’exert 0 anti - cer
and differentiationgPGER Imediat¢sangiogessis, intredsingthe swiplsof owaerdadautrients,

. 9 VWO.2 2735. .
esserf 7 EGRES s BlsEad Tratl AceorBE IR ER S iRiensy highplasme
conc@lationsatay ¢hhasdd déﬂﬁlgi ﬁﬁi{'ﬂvﬂfbygﬁhllﬁ@m@to ﬁ]{ﬂ%ﬁlﬂfa&)r%/ Ate%okmes such as

n Cl concentratti ons a er
TNF g LB Thos Bl Eictinas masslsor, Gerap A dergibarapt igRamation.
Prosﬁ@@&t SR & HaR 8 WEREstEPha FbidRtial mgﬁls%l‘é&oﬁ E@’Yﬁleanﬁﬁgue before

| evel of superoXide disnutase in cells. “Activatio
irradigteyt, i prgEdntion of eddiationyndused side efifkstse é@n@uuemtlunéembandmg of the
i r role {
pham?%xrclég %\%ﬁsﬁqpé g{l)d r\/)gt?gllaﬁ]cﬁ?;s[})ml%ﬁg (S)(ﬁl%% #Jgtemlla@ t(f Rinimiz2'the adverse
effecqsrocﬁkadﬁaeioatohmnnpatlsssdelwhehyxsahpremtlwelgng| ogeneS| S

i sm al so been s este everal jn viv
0 0dTaf ot Fenstonits vl sy e Srosieps o 2t Kealgias those
cells %ﬁbﬂ@ro@?ﬁﬂffferﬁl%rﬂﬂhdﬁdﬁ%ﬁ aeturbs MBmbREbAsisUtfebidll BY ¥ndogenous
Prosta andi ns do not requlate the cell cycle, but
medigtps\pf é etﬁ@wéara?oquétay% ugtord cpmpenent ef tissyg isordnse wrrgdiation).
chnflh S} 0 T 3 GLNRICHL i e
normelity ), tirovghra rgselin Hl-tape sall Nrieagd-spgnidic graowthifactors) or by aggravating

the dzfngé?g%re ﬂ?g %}t'fég 95 29 g:f fol I %}% Oéxpzlhgrlgﬁes li@%?&ag}oid levels after
irradibtidti dnidtonrgsubts of blﬂf)lklaﬂl’f&b@xﬁéﬁt Gﬁ/ﬂaﬂiﬁtlﬁeﬁlﬂlﬁw@, RvithSanti itNfar@matory
L-113. Thus, PGE2 acts as a nodul ator, rather

drugs, nﬁé?Afamﬁb asuig #1d chagnic effectsefardighen arpposempatied by etcgenives
prodd&ﬂyﬁoﬁéi&ﬁﬁl%l&d@ t3eoRRlIRE! r@étaéééﬁa@fhr&%@%ﬁ@ssénglle@trl) ofs).

anal ogue, ore |rra at i N preventlon (0]
Thesq endioggriognmicdigtorsef inflatematofyersaesionT may g msemSIble for the

Vasocfrl)'@%ﬂ{n’? t\/agb%l H&n&f ﬂ%re%géﬁe%%rong c?ia??é(r eabl Ir:%lr%nele?s';]seand

agfand
chemadyis robgerveelf afﬁec tashanf)n B&ﬁhsﬂrtel QHu@Bomiosids [nhiblﬁéittﬁawdid% Bynthesis

ntiv
prlmari? gy nter e%ntg Wlt% }X'uosphohpase A2 whilst non-steroidal anti-inflammatory drugs

prevent prostaglandin/thromboxane synthesis by inhibiting cyclooxygenase. When administered
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[0026] In addition to transiently inhibiting cel

cycle progression and sterilizing those cells capable
wo@boopnad7sd er ati on, irradiation disturbs the hoPEDSLZ®T/850092

af fected by endogenous nediators of intercellular

comuni cation (hunoral conponent of tissue response to

radi ation). 20 Changes in the nediator |evels may

nmodul ate radiation effects either by assisting a

after frﬁid%i@n bR en’ﬁbﬁfdé'ﬁéﬂohf{ds @rugs bel&@’u‘é%‘%tboﬁl ét’oﬁ;gs teit 4 dtéRBite a range

| i neage- speci f

of pr@cggmalv agutgrgnd cthltmn@gﬁﬂ@geeof rgtigtigngn man and@exmaés
m a(;’%dPX&ﬁtlrgr%S? ?ttc? Heflofk b@ﬁ] gl%s 1%{39 %hg ? ‘ctl%gé gf the Fntlrety of

Ter i on and
which aredhcvepdrated by dds mfférance; diﬁdMSeaamMng btlﬁﬂthmgsn*fdr@n‘ﬂﬁquunds
Pr.odr oal acut d_chronic effects of . .
having ¢ Siese gmlwswwﬁb@” b?ﬁ%%@ggw{s Jiclgsesgbeingre disclosed
genet@fly EIrGRS AN AAEDsHPMEmba0 \ARbuS BateR§ Afd Bt hpplRations to Gallo et al.
hr onboxanes and | eukotri enes These endo%gnou

(e.g. ﬂcé& Ratent 8,647,27 hfqomasrending to 342 PE/9AR01), HeS. Petepioh8Th148 (also
corre%ﬁ?)‘h g% WESEBI R ﬂgb% 9Yﬁ§%1oﬂft[§ Sclt’a{té}ﬁg ﬂlgﬁgﬁg{%g%s%ondmg to

ascu ar perne ronbosi s an
wO %wﬁew S.fRatant Agpliiction EO@(QM@WEAI Galsmmmsporrdmgde wO

o714 oh Uk SRR oGals SRR Tate DN AT bkl S Pl Sob

(corrépbmdihgiol WONE/45482 ] UG Patdt §62Y,216, U.S. Patent 6,596,688, WO 01/11048
\&rostﬁglandln/thronboxane sinthe3|s by.inhib Itl%%#

A2, WOQ15R0G éragad Uindateatior $i. L9 relate to pariges obigepepiides and their use

in, antdng/ M%Zﬁ@*sﬁg%%mgqfﬂt\ﬁﬁafécfﬁﬁd*‘ﬁédél? of e%ﬁﬂn@'l—ﬁ@l infection,”

rounds, drugs bel ohging to t end
“treatang @rpueresting eaange’ “tishting adraieating a@mdéummdia@htmmddoy loss of body

cell rg % ea{rgqg% QBB%@% %r&'_c‘gﬁcrhgﬁn chlat%ch lféglggoglctaﬁgnglogenems
“treaﬂhtg’ﬁrqjﬂé\&nﬁlﬁg hémt@’tﬁetfc&ieﬁm@ﬁcy, mbcwhofgeﬁe therpy P Segtaadin@ lood
his ref rence, of her things, various

|
cells oAb oL TRGUARE a8 A o donPack Agferghbeiin QT Jnigmational
Publlb@@n NJ wglmmpm Ad ﬁﬁ;bﬂbkﬁ:ﬁ'/ﬂﬁﬁﬂdotmw PO TR R 9 R PBBHcation

enerally for use in diagnostic neth ods. Vari ous

QtMA283 hAg (puhlished @gtpb@rdailfp(ﬂr),sanw St atent dippligation Publications

iy 8 G A 5,5y A Sl 2

200303783 A0 mmmlghedolumlg&ooztpaw :@00)3016@59 A14pTdEhdd SepténToer 4,

20035 & Houchp Aprrcifion Koo bR GHe S onDlier S A9P5 st

ApplicatioNNd. PETERLR5A)03 707, BledRat £pYil 828638 158 Patent Asphcatlon No.
to WD 97/ 49418 U, S._ Pat ent

di
101831236/ B8 an Al 5 NG Sy Pt Isplicwtion N 00AL. 582.41lu] @1 Geptember
30, Z%ZSIntgtﬁ%tﬁ%talsﬁpg?c@tl&?ﬁo YA 1§bgr > ﬁ%ma%a@i’ﬁﬂl%%ggn No. WO

atent 6,583, 1 te to various
01/72881 g‘dbﬁmdll\dash 32000 heiS: Parset 6, 844 314rm0d §). StRaant 6192 h@é;l the
conte,gils\s)l% ﬁ\ra mc&%&régfl%l){ éhls Fe ?g%?eﬁ(g?%oﬁlt oég 8(? amm some of the
oligopéptided ddS@l@ld hﬁfeﬁvmllmmuﬁo&gﬁldﬂoty ativith asedgitie, rbe@(in’@)Ye, the

| oss_of bod
treatment of sepsis an(Y other disease states and conditions.

11



10

15

20

25

15 cell nmass," "treating or preventing a condition

associ ated wi th pat hol ogi cal angi ogenesis,” "treating
w@eoopnereht i ng hemat opoi eti ¢ deficiency,” "ex ROCWNLZONES0092
t herapy," "expanding blood <cells in vitro,"” and/or

"providing blood cells to a subject."” As described in
PCT International Publication No. WO 03/029292 A2
(published April 10, 2003), PCT International

Puiob28]at TR curfdat inVéatA reld8Stb the béddePinh&B G y. ©F hﬁ@@lﬁtlﬁg important

and U. S. Patent t?l i cation Publications

Physwg@%bmswe%nd(bﬁm ersineightyEgpoded mzm?é}ntem&mllﬁwwmns

WO O R RS gPBEBREEEC AL o,
cont@@ﬁﬂthq;ﬂx@detgeﬁaléqﬁehwlﬂare ir@eBratedhSeinPytthistreference. These

o R e b P 0 s
derivéd fremh pﬁﬁteé‘l@flc bre@kdo0T, pleldeﬁal @ﬁhﬁ@d’tiopﬁﬁpédcﬁ a§ hO0. MBese breakdown

10/ 821, 256, |l ed on April 2004, U.S. Patent
Prod%&pﬁrf&% elen %‘Hy out 249 éezuwmslclwge@dwrsémwénavezwssmassed
&Q | Btk
o Rl 408t kA8 IRy D D EEDOARE st

meleBYScSHChBaS QukinesUSEpriPagkynit was Sopmd 31 bmalddQWISof Heb provides a

cascage 8?#&)1?%% th%th‘% fsq’i?]ﬁ‘étgfﬁé %nﬁgle&org%nnp\s/\'gﬂ%&?nogé%lcal homeostasis. These
peptlmrhabmm thg immume gfstenhe asﬂire gapepimdes saes Elﬁmhﬁdoéi@ill?lsﬁund

nor e uI atory .act,ivi useful in, faqr exanple, .
whit e Ferp gk Rl prainber? Ecieated dhrfveprebnansts Bidhsitagdas Siely carried
until @9hekkelfBig. 11 WO 2007/ 102735 PCT/ NL2007/ 050092

[00281 The current invention relates to the body

i 1A83% vidythermaredhe exrrenyinvepsisnirelates ghys |anplagt1@ra10/82l 240 which

o OSSR 8 LI Qe BRIy s

the reawlts fR@T stolt sereeng, |fmrrmhmpq@pmth atptisles RCvedlioa OREIencetphptide. For
nt ent,s of th ret

exanB R DGHRP B8 A 05 Ry o ARl HBLEGRD (e, uman

CRPRpyehipeptides vl SL TSI \EIS INMBAD 6-C g M WIDF, YSV@DFWX&S AFTV,
arldV%I,hat are present in pregnant wonen and are deriv

Po prrbidesestved figpdagiarsaipniafe-gh heas GTNBM%Q&%LGSTAPS
VCQSUED vAE \?}@@L @J&E?PL@FI?;&’TEW QLM(PGMI‘ISL@EE GLH@ ®1 YTTL,

about 2 to 6 am nd aci ds and weré s aveé
QALGBHPAa¥RE, LCHAuhBYAgNMR ucm\/uhﬂgp AL, SEIAGOLQLEY, LNTL

fl
LT SEYAPLY BRCCRAE S 0 98958 EDFRTUAR M P TRL e g, buman
CG), ﬁlmhn’d GHIHILMIL&WW 'I{TE@SDTDMN@@RV&?L & ONIgRBYe FESI, RLPG,
t hat I regnant.. wonman' s

SR SRR e W SRR W h W T VRIUNE
peptidddTAedSYSTh BMIbA's %Mﬁlﬁmke%hﬁuﬂ%ﬁlﬂ ), Sh@Va LSNI, YVFS LYGV,

i nmunol ogl caIM¥{ sound while fet us does not
e

YV S OTEDS Tl LR AR Tadr NGB BbRnEEL, BOeD HOVELGLLE, PCFW,
VHKE?i‘:?bX/, i@l@f,'L%tH, Y%S! I‘}StLS,’ aﬂ& f\TI?Lﬁ,f angipref)tl?des derived from matrix
metalloproteinase-2 (e.g., human MM02), such as FKGA, FFGL,GIAQ, LGCL, YWIY, AWNA,
ARGA, PFRF, APSP, CLLS, GLPQ, TFWP, AYYL, FWPE, CLLG, FLWC, RIIG, WSDV,
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[00291 Furthernore, the current invention relates to
US application 10/821, 240 which 15 provi des net hods

wo e0074a278@eni ng and identifying further small PCT/NL2007/050092
gene-regul atory peptides and using the results from
such screens, for exanple, with peptides derived from
a reference pepti de. For exanple, peptides to be
anal yzed were derived from C-Reactive Protein (CRP)

PIIK, (@LI@P RALL@Q,'NTIS@@\HA WS\;’%‘I' AREF Wliwi qzVLLIESJLQYEVKiSFG

AFTV,

FPFRpéﬁ@Ac@;d fﬂl(ﬁi,w@(ﬂéﬁlﬁrém Bet a- cat eni n (e g hurmn CTNB) ,

such as GLLG TAPS, 20 VCQv, CLWI, VHQ, GALH, LGTL,
TLVQ QLG YAIT, LCEL, GIR APSL, ITTL, QALG HPPS,
GY0e30] LAMACLIOSYRE NFNRIE REVENTIOIRP, LTEL, SPIE, VGE,
QLLY, LNTI, LWL, LYSP, YAMI, LHNL, TVLR, and LFYA,
pepti des derived from beta-hCG (e.g., hunan CG, such

as GLLLIpHelifventvbirees td MsTield bAWwelo Eéggrpu Q%%R@\écute radiation
FESI, RLPG PRGV, NPWS, YAVALS, L PWS,

NIy sauseshbpexmexe (o high-oncray <lestromagnetiel @@V‘%Fe(P‘Tf%éséP}PFWd/ or

nfil] By YR GERRR gl ion Ry 4G e
pArHERS, nButkdns, ﬂf’éwl(s, pivfeBpns/ED datejjhﬁg: 1Q@aﬂfect1\(ﬂ-{ﬂm"g tQ_af@Iiorate
| YSL,

re\lz:l,[,:égl:gw Hﬁ?sr&l: as‘gter {Sdgp al(.)%)%p&u‘g? go llé\)llgljzg’lg nargéjlatﬁ) or 4 esr ﬁl/%ﬁiée s %ealthy

tl%ﬁ%@@%ﬁ@@éﬁféﬁd@é@ gl_alg\%oihuméﬁﬂfa‘éenté‘;%ﬁls thékR@é\ﬁffectwe
AYYL, CLLG ., FLWC

ProPIAACURSIONE toyeNRpY SgDIImiES 74k TP bOTBEBH berTy e event

%%mp%'&%irs%%jondké@lﬁgﬁs\éﬁt 1E‘$eDrJ’t0rg é\!ﬁﬁfg %1ﬁ%i?;5¥%er{':édl-ti§at relatively

SO 5 G CBUIREPQHidTs-En| iR ENs dBigFhgaingtvadiatioprilamega dmgortantly, the
antf)-gidla':?log Hgﬁtﬂieg Bf t%g‘{ng)egt@(gp% 9&%&@%&1 3 bri,(])?ﬁﬂgcetlc algents but can also

eto
p&;lt@t:bvhemagmatstecedmvaal l(oufsra-f;eskmwﬁnams_redmﬂibpﬂhmmamsahem

and/ or ot h ener i oni,si . .
CHET PRSI ding Tha i aped It sendi ¢ o1 5t ingoyighge teror of
nid 18 dHforisRi. AUBSINELy) the 19vedB6i€proVides £ miethol @f el &ftinig\oR treating
drug to aneliorate 10 radiation injury after

ragliagion dnjueyl of @spbiseirie needl thespiGonyprising adininistering tg thesyupiset 2
gﬁgﬁ fﬁ&tl%ﬁﬁlahg%%uet d‘lél%blp of Qﬁ'illep thah 61! Wc‘ufé Preferably, said

ation or m nmetic agen S, nhor 1s there an
pep‘tfde ot funetiorpl epiiygua thdrepfdy a@nlmstemdev eaitl suljedtipnstiradiation, i.e.

h dm ni f. f
ik B PP 675 o B RIEDl
pEMidRE Usd JTQ pepads of Fimetidraddnalpua thiey@ifyof smaller than 30 amino acids for

the production of a pharmaceutical composition for the treatment of a subject suffering from

or believed to be suffering from radiation injury. In particular, the invention provides anti-
radiation peptides having a dose reduction factor (DRF) against acute whole body irradiation
of at least 1.10, said DRF determinable by testing which dose of whole body irradiation
(WBI) results in 50% mortality at 30 days (LD50/30) in a test group of experimental rodents
(e.g. mice) treated with said peptide immediately or up to 72 hours after WBI, versus the
dose of WBI that results in 50% mortality at 30 days (LD50/30) in an untreated control
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smal |, non-toxic peptides can be effective as drugs
agai nst radi ati on damage. Inportantly, the 15

w@eiorAeaes at i on peptides of the invention are POL/ND2ZI0Y/050092
useful as prophylactic agents but can also protect
when adm ni stered several hours after exposure to
radi ati on. This makes them extrenely suitable for use
inamlitary radiation scenario e.g. when dealing

gitdup NantdRehet i BRMDIF is c@léﬁla%"bytcﬁ‘hﬂﬁ? *tl’ﬁenLDﬁﬂQ@fa@idﬁ% Yose of the
the invention provides a nethod preventing

p%nﬂélat trontpd animplaby Bie LInj0/3Qradition doss JO&he wehwlﬁ:et&aited animals.
f [ |
i MR e A e R
behewddan b8 @uf&mngcfrm radstiofPimgiiryy seitd methedicampnising prdeidorg the subject with
unct que t.her eof mnistered t [ .
a phagmﬁeg{d ali] ﬁ%rg]?os 5)& gmpgﬁlng an gntl-rnga}(%ﬁoa\mewge é§ 5@3@?31?3&% amino
acidsS@iigens bl btedtibnAagsal Lo @hofi éptﬁieln@fhre M&ﬁjﬁfsﬁ%@ proteins such
the invention_  prqvides use o

as cypokines. [hg Rresgitdnysgtien disgpssthat afptéiﬁwsmawgﬁVé@CaY&wPQVVC

that aRC&AR1ef Man BO %nﬂﬁd)&%tdr@ﬁ’seﬁfl &t ﬂ?&@&% b bRl treatment of radiation
Con‘pOSItI on for he treat nent a Ssu ieect sufferi ng

injury. Fonthe FBstgimepiefsi SJav*enI thaba b@tsiafdﬂals pgpablemiredudingtdamaging effects
of racllerlﬁ lﬁr\%//hen iflis %aﬁr{dﬁajeﬁ after el;lsoéu t%%dlag)u Er{agt/a{kgf glél?g trFlor example, the

on pep VTGP e tose e I on
antl-récﬂ?rﬁih'c)n ppddasinsBelifapuhd, elpbo dg, viprto 4] vt fo@6, upofo 23t up to 24, up to

least 1.1 sai term able t est n vvhi h . )
23, up s 4P %ﬁbwg t9) wp.tPﬁ v@ysmo o 45 Bigo acids.
nq0432) i tIYlsQfow%Qerqj?é’férrécl—Maﬁpﬁeph@e A shfér tﬁérplﬂ’arﬁ’iﬁlo acids. For

experinmental rodents (IJJ mce) treated with said
examplepthie @atiiradietifingentide pie emb X% @nmtswéup & K. upito Vigup to 12, up to 11,

up to%{W%}%gﬁ%%gﬁ‘gﬁg‘?% g%%m‘{l%%fﬁ‘gﬁfﬁ ggﬁéo Eontrol

LPGABER GIONPOO/S, MPmanl@ﬂOWWOHQwe\@r,mmn pepiides are used for

heDR IS calc tedb di vidi ng t LD50Q/ 30. :
sel PPt U 1 R B BEreties PSS L By e dswpoin
it is ﬂr&éx@écﬁt@aﬁ A @ptigdisdaaBerqhard Neminghicidk Suth £péptide anll gﬂieﬁally not
bi dgﬂj %{The invention provides a nethod for treating
m

C sageptets thgreby desrensingb righidhe devslopagnt Q:fravt?gmmumty
1n1t1a{eﬁ(?>5n g%hﬁhh %gbr&h 'el%é{nst a&h%%&hg ti@@npri sing

provi ding t armaceut i cal
cdﬂml tT}omsw@oﬁﬂmaélen@alaﬁ awintol acidsdaatis dsp paticulatly peferred

becaug& énv%agsrdgﬁequr%glfeg gw {1 {3 1h% éeptlgg [ §&Rkd E‘r%%' RPhIhS ]Zgixjo%%me with

non- ure or conpri se
thoseflefit &l ﬁlemsaumbgere;&oteymeég impaticullreofpirass ok badueremBun'oughs et al.,

di scl ose hat ch as, MTRVL P
Immiogencies 20Nh e b IEHD B8 il BOrIdR Ase A1.d OB pejriap between

self d?ﬁ@ﬁ %ﬁ” is%urﬁlg Pb%tl@&%f%raﬁ%ﬁﬁ%rlé]f 1nr}ﬁgiaﬁtsél@ﬂllth|paih%l§éh non-self
For the first tine it |SSh0VVntata etl

was dgtgpmibried tobe BMu@r peptidanely b ag 994, end for f@acwngr(aml %mﬁ%tﬂﬁ) peptides,
lOO‘VA@x%Qltag&etlw%e g@f)lﬁ) ; 'ingegearﬁfxﬁ il hﬁﬁn&? f5 fo _er%agq I?etop'tlg& present in
the proeqoinectd pa‘(bxngerstvms dﬁ:tetmmem E&@ed mpthese da8, itupndvo h@¢in raqzngmzed that

when tlgxe se(?f-noriD se'ifo dl%erencepls not p?fegent Plsk of adverse immune reactions, such as
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23, up to 22, up to 21, up to 20, up to 19, up to 18,
up to 17, up to 16 or up to 15 amno acids. [0032] It
wo soohoveser preferred that said peptide i s snmaPCBENL2I0ANS0092
15 ami no acids. For exanple, the anti-radiation
pepti de preferably consists of up to 14, up to 13, up
to 12, up to 11, 15 up to 10, up to 9 or up to 8
am no acids. Some exanpl es of useful peptides are
anapHyT{eE RRMRIAY Yrvatl PulidhlsRA, vaidh iR WARRM GdvaievR\fen noheRkdically
peptides are used for self-medication, for exanple as
trameidgaemogs,qicly@alsm PRy drugite hemselsen W]P@éltsor froma safety
Sr{ﬁ% rﬂrﬂm tfne#/é npélgf(gif rg\gn@{xg dvél%le gepa?ﬁ@s san {msanaphylactlc shock
it is t@mnﬁefax}ré@thmﬁue pépitidd comsidthal Nolé@trmec eqitlgmsqre predaratily consists of 3 to

5 amlgg %%1 as| (E?qé)ap gﬁgeéai?il(){ ?ﬁ%]ﬁg o|f g énqaea:éqsnétiom the v1ewpomtt bt
activid Bhddd oh @ RHerBERSibRtahat[200AB] is HUa&er&Mﬂﬁm@xfeaﬁﬁ@bép@lﬂe iBanf only to
;

ami no acids (aa) is alsoz&srtlcularly referred
withstpad dulb profaolygisdorger aheiehe met rgaa;félﬂthau%gcﬂwty, it is
heren?j ?feT ll%{t Qﬁhtp@]?tld%%ﬁﬁstp 604 &A1 a}Mdts hAbJV'%?ﬁ@ bQSW d¢6dibed
ogen proteones, In particular of viruses or
compbacbmarap(e&xablp usgdsoethe &icatment ofiaguie gathigiongsjur2004, 56:
3 0) that .wt. peptide .si ze f 7 .as onlky 3% .
o135 hsutE ook PR iR B fon ' B8 e Proposed in the
art. TRe Mplaﬂﬁs pekenttappHcatioh&IP0OVETIo0R pnd PO BEAD2SIRbdribaispdtific 6-mer and
pat hogen non- ﬁelf was _det rn1ne to be 30% for
9- mebmlﬁa gequgiices haying @b%wtam hitingeticet PrLBRS Vptath s Seayepeing
actioMEab§iRSed ox} 08V BHICAR ARG ANRRIIZNEaARRY | HRSp Qdfu%i&f‘t‘hat the
i n the human proteone and the peptides present in
peptigas@reeneiul &f vipatorygpiess thesdgesesiirtn efivarBas bweoaf eveels émown to be
hy
assoc%?%u?)vlrtlljé%ctisvgl 29#&?@?4&@8 elﬁ?lgglﬁg?ﬁg rtfgggl‘;]a{naw %ﬂ)klh ?zo radiation
emwMMMﬁswaﬂdmmummieactlons such as 14 WO 2007/102735

Pﬁé% 20 géé 1075\93 82 H:a?lges g%ﬁllg%céﬁfg{nas no %%ngb peRfids ﬁnaIXg having active

oxygéRsab@Bireadctivity. PeAtones aBRiaRsiondih pépiide bt GIYMEKY Of b&dly weight
thensel'ves or to others. [0034] Fromthe viewpoint of

20 migpiey prien tadrradigiansiacreesad theshsy vl gate akmigg diomy | %tlm the control group
ts
o O e B B B o SR LA P
t d00F]5 WH2606/632269 desniieswlimggesite nﬁblloyd cadbdram whsh 3
or m.no acj ds,. Fr.om the vie 0t of act|V|t
compRriy e EIFET Rt Aty ARt pEFIeEp b Ipe homogenate
is rep]\ghléclhtol Hé(bﬁﬁﬂflé ng 1@?@&1@%%@1@1&1}; lithmaid i}ésllb(ﬁlse }M 4 Subjednhmong a long
u roteo ySI S longer er met abol i ¢ ragne 0
lst ofliygrs ypmunqidaieal disessh g pafholqaical RIS ot israoRoseh ‘?’h‘éI“
hom(%@ﬁege P&Rle é&ﬁnﬁ@t@@d% 8 pRtienf irPdProph A4 Fash AN & t@%em using
I ow descri b onpositions ar€ preferably used for
chemptherapméwah@nts@fld/acmi@tlo@m erelérdn optifnize yhe pavietr@sa¢ralmeadition. It
is notad th Ihe %&l% dggssno (?nv%fv%ta%§ Eaﬂ%'n%ﬂ)er[n?&ks@%hr%‘erh&ey Ql)fhough the
as been
homogenate likely comprlses among others a mixture of proteins, the identity of the active

component(s) is not clear at all and they may well be of non-proteinaceous nature. At any rate,

no distinct peptides have been isolated or identified therein.
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art. The Japanese patent applications JP09157291 and

JP09157292 descri be specific 6-nmer and 9-ner peptide
w@egasoes having an in vitro inhibiting effecPCDNL2007/050092

acti vated oxygen, scavenging actions of activated

oxygen free radicals and antioxidizing activity. It is

specul ated that the peptides are useful in vivo to

suppress the adverse effects of various types of

eve0is kEl@W%% Bl%cl?)gésﬁssﬁ&ﬁﬁ@ﬁéiﬁid%érhpﬁsqﬁg VEarth¥ €1 residues
formation, including radiation damage. No in Vivo

which aldB0mg/sa bodypeightisas foundioconfendtatecsidn inf DB @Rainst whole body

radladgrg %Jng @ﬂt@& vfag i e(ﬁ)sévm vc\’/{‘néndt]hg gorﬁg(mnﬁlvafs glg%l?edmeﬁour before radiation.
pepti de anal og I'ng active en-sca

Howaet, imndlﬁfere:R&rrelhuvmlcomdmhdatasilersaibsmed)ﬁ/h@ mﬁﬂe @es @dministered 1

of, wei ght 20 minutes prior to
hourF&‘?’rng ?eotﬁlfrﬁ(g?%oé“sed the survival rate of mce from
1QW039] tTiRs€ P a8 digbl RuRes aklin nfariddd%ohiast BStht HRIER Gnvention; the

oup. No Iin vivo post-radl ation experl ments were
antl-ré@ﬁawe@adeq otsE|osepbein canpros ble peajeqtiop exemnil ndmindgerad several

whi ch conponents having a

hoursoeff?aecu 5 b%v\gkrﬁaﬁ%g nore than 3 kDa have been renoved.

THB040) woi]émtsélavmg rccep@d seloHetlo] eliation datss evill @lready benefit from the

ng. t he ul ar e
anti-ipfTBR o o BeieF at BirR g TR reRRER SRBlie Foriih bl Sprisinety
most B&ED AN 0drag fro@l the abdstroidgestindl sjfdreho BARAY off hﬁtsrriahqgeptldes
npgenat e can he adm nistered to a patient in
notabéf %%ﬁ?/ﬁ'a@‘{dl 4-merpaptides gt dospges ofAbR¥G | rqgélign greferably of above 5 mg/kg,
s t1i [

more PRTETL ) St BRI 10y kGNP G hideit Bl A0 rh Rl dafhre of the
smalltpeptidestiiee. $hasd pf 3léed anjodosingitolup éo HoByme/kgiveithi sorall peptldes and in
some%é%@ Wh@ﬁ '%esd foF H‘Ee&&%ﬁt@ d&%xﬁrﬂhéﬁo %%h ttg %onm Wr)lg ﬁ} COH%IUOD of the

ers a mx ure o

subjetthie nedbmﬁtrdayn@ft d.‘f Iﬂﬁ t(aE(DO Mg /kg; S0P mgdkptdreyen b gikgtwillbe possible.
at all and t e of pon- protel naceous

Consfhefie enFealit oL pubi e Fareee i BBt thaEomRaives danage of the

linind SfAh@in@tiRd] tlabeutishillisg eéth@E §d)£alledt?ﬁst%t3§9ﬁf shAdroAr, has now been
CT/ NL2007/ 050092 [O 38 EP 0572688 di scl osés a
madeqieatible; the pepsidesiallaing thegpithelinklining troslawkyde¢orsi. dues
b@h atpq bgﬁérl%gtlagd%fi pﬁ@{l@g%n?ﬂ@%b%ﬁ%@q 5r9d539€g ftls pfﬁfgrred to

protetlonln m ce radi at
selectedf faptitle fmsnadusion io kas;:éxamwewwhcdmmvsmonpﬁﬂndnmsommﬁbt adlusion in
.hoyr befqgre radi.ati
an aufoigh o A8 ing s AR P el B Rl e ecpiny acure
gamnwﬂﬂaﬂiaﬁblebﬁed Iéastl, l@@ﬁld&fﬂfedet&&ﬁﬁtﬁ)ﬂﬁ 18y feStingh Wlﬂ@li @(Ssie @firadiation
These prior art disclosures are in mark

resultg Bhﬂ‘;aﬂoﬂalﬁyt% &v 6?%%@&504 3RV affarivdiele hady racaﬁtqm@‘é%ﬁ) it @ ot group

f Eked?édtéiﬁ@ tRSid p§fide St NShEA [ SIOM5E: Wi @l’i Gste' P adiati
° mleven | f lad?naunh:;p?er ed sever affb q]ﬁl?)urs a?ﬁj@r l Ela aton
results gy 3o aartality at 30 days (LD50/30) after whole body radxatlon (WBI) ina control
group of mice treated only with the vehicle of said peptide at 72 hours after WBI and, wherein
the DREF is calculated by dividing the LD50/30 of the peptide-treated animals by the LD50/30 of

the vehicle-treated animals.
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[ 0040] Subjects having received sub-lethal radiation
doses w Il already benefit fromthe 10
w@eiorA02183 anmat ory properties of sonme of the sPeEl/NL2007/050092
peptides identified herein, but surprisingly nost
benefit wll come fromthe anti-gastrointestina
syndronme activity of the small peptides, notably of
the 3- and 4-ner peptides at dosages of above 1 ny/ kg,
p r [@f)ﬂ]abit ¥s &kn ﬁhﬁ’é’ ?refén‘érg hdGse a ﬂEBﬁ&’e Mvﬁfged' @R Yedalbii QU (DRF)
ng/ kg bodywe . Consi dering ' ow I mmunogeni c
of at iﬁaﬁtulr%ﬂ aiorg nr@fer pf atdenst 1. %Iia@smqmaély whlms@d oddigionanjgry is
1rrad§ﬁ%jn }n 5 gg% n@epgg%seag \;,ﬁ?‘gﬁggﬁ{é% etgl Jiax&‘fpadla(é%n ‘peptide. The
inverdioh @rovidesd m«:ahdubarqunlnhmacemtmaﬁﬁrmpmgmbh éorabmdeattmemt offirradiation
.. the subject. in need of treat of .up
injury R"besp%cggé ﬁél;tlgar tBF raéi\ﬁélﬁn is Qﬁuﬁt@ qdlo&gtl §§t5rfc§s (I‘%OlSOtOpCS),
such GOMALIUHE Fddol, andputbiiBm! HES brddlicIUs) rﬁ&{-ﬁlaﬂ@ﬁ)uk’&g &uch as x-ray and
radi ation i njury that conprises damage of the 1 ni ng
radiatipn theepy maskinghhal tract of said subject, the so-called

g | . . .
D044 ohRShLdRon BKOBARS 35‘?%%&2%%%‘%%‘%. fian 30 amino acids for
the produetianify pheauaceuticab@nj@Sidioh f¢tche Gedtmentersubjett suffesingfrom or
ti des..und high.radi.ati ogn dosage it.is,pr fere
belie b b ST St R G, AF &3 s prbtepia ool i be
small@ﬂflﬁaﬁJSS binfiid Rids] 41, fon ¥€lfieaiRatidn §rdbr dddihideath Byl'layrﬂéh it is even
aut oi CJe(g‘ct or accgédl ng to the invention that has a

more prfErrekiacRidnePHdE botmaliortban 4 gainesacidse Sewral yagtrd-mer peptides for
use 1ﬁ the %@dcﬁul&f‘oﬁf pt@f’mic%ﬁl‘%al donkfhsitRAifor tgg&:mgﬁto? deeﬁ‘l@p lGuiare

testing which dose of radiation results in

identifisd thareint 35 oY C3bAGagnsl 40050/ 30) after whol e body
\rlwa(?géﬁﬂlalosgmgl\éﬁ ) Jvé?al%s«%@ﬁ nfbl gg&*d%s for menaofr rfu%gttl?n injury are

pep hout
LQG¥WHhQMYV G ER VT AN, dIA(G)'VI LQASUPGEP] V(EII/RWQ HMFQ, AVAL FVLS,

v R PR A, LR, B 10 N9Y e B R

NLanqui@IIanegHMﬁ CrvQ ZvharirMTERt BALYWBEPRI .G T8V GG RLPG,
DRF is cal cul ated by dividing the LD50/30C of the

he
LQGﬁemd TfeEk.rusefub étmer pertides By trepemenDHUadiatiest injurhare TLAVE, VEGNL,

ond S B PRI AN Bl gt e S ra e pgTvA,

LTCBR, wehe gtmeteeptades figr tecathose of mdiaton ojurf act VLPAPRR) VENYRDYV,

t 1. nor e ef erabl y of | east 1.
and CEROPRE, g el M aepetar pvminecisrton s s QRLARLHE and a
useful Hymbt Yeptfledbr pephédl @S raitatiof &bryfis BPANGBLBAD, are al so
cal led a %I -radi ation pept| de. The _ invention provides

a A4S o PthprPepHdssnepetielhc i pr ‘&'H’ﬁbB@?t'th% 5% b fown@ by testing for anti-
cell c%él@ @&tm@tm Blolitdrhfs Rkdys) r}‘oﬁe){aﬂigi’é By us‘iﬁ@ﬁ@?ﬁ&i %/ ale‘f‘fsrsgﬁé’s

he radiation is emtted di oact i nces
provideddlafirein sldseof@peptidesior the avsocmpmn ofra phaerdapeytiGahcdomposition for the

treatng}()cl,_nlrtI gg&uﬁl%cg]suf%rmgsfnﬁn 81d Hecfl%ve(})t% be suffer:]'?ngefrdc’rr? Pidistion n%ngy Whttein said

peptide consists of 2 to 6 amino acids is herein particularly provided. Again, from the viewpoint

of preventing adverse reactions such as anaphylactic shock it is thus preferred that the

pharmaceutical composition is made with a peptide that consists of 2 to 6 amino acids, more
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radi ation therapy machi nes. [0043] The invention also
provi des use of a peptide of smaller than 30 am no
wa@eiodaoX7es the production of a pharnmaceuti cal PCT/NL2007/050092
conposition for the treatnent a subject suffering from
or 10 believed to be suffering fromradiation injury.
As above, it is preferred that said peptide be
smal l er than 15 ami no acids, and, for self-nedication
prefefably c%hsﬁgﬂfﬂtoss ﬁtﬁtdo%@ldb,\’anlcl@ﬂd@ﬁrefdribly SorRMBIb 3R Umino acids. If
referred that said peptide be smaller than 7 am no
only fzern dke viesp@intof agifyy basgd ﬁma gorgreliiadght et actiidily is hropggs with
0 Iy
1ncre#fn%3}é§e%et srf%ef frc% dp@ﬁlgmgﬁlﬁgﬁ}f@ote% if*rtgtrl ?L:%le éﬁ{l tlorg longaer whereby
metabBOVIC frap@i&ts afi8l ad\PH hdvs afddy4 ]t iShereih @rdfwedstbatesadl peptd apinsists of 4
. 4- peptides for treatnent of radiation injury are
aming 8% QWC, MIRV, AQGV, LAGV, LQAV, PGCP, VG, RVLQ
Em6 AVkthem\eS it is Wlaﬂﬁﬁé@fuﬁﬁ‘a\{&xh jEY/18, nebdF dMredutdit, for
YAI'T, APSL, TL GVLC, NLIN, SPIE, LNTI
radlathq\gmurmy@ow ‘TEN_YE CIEFIF@EUS g@p@a-n\y@g ar 1p3|gpi€gn thereby
f
allowhﬁb‘g t%%ﬂnt%n%? ;lH zrﬁﬂcgm ecgoyg? 'Er\e/ﬁéc%hﬂ %20 naﬁn’%néd' &%bﬂl?ﬁgdld&f
persomsféf thérey greathpfpilitaing thmgam@apmﬁhelpfn gragtgercy @e.enarlos where

thousgrédﬁ %czprlc?e g\l\g{li SFA L tP Ilgg'\/ﬁ*?gt %rg?l %ﬁnquﬁ?ﬁ%{hﬂ;ﬂgﬁsw intraperitoneal
injectidnBARY Ben\TEINAROVe usertld s BRREMNReedofliseatrdnt &oﬂ’ﬂlrbeﬂarﬂer cehelp,
for trgatrrent of, radltgtlon injury is GPLVG and
when oEPgied GORP thSSLFHRD thajrsmilg AUmiotreBen ToglsisUER o Pufqipigriges are
pmwa&j h&NGFLPAL. [0045] Other peptides, especially 3 or
4-mer peptides, can be found by testing for anti- 25
c d00473 yie pastigwlar, thetigvantion alse proxides pesrof aspijds smader than 30 amino

aCldS%&(rathhl%dﬁélo% lffgg)hanlﬁﬁtcpd(}%% p%ﬁftlgn for ﬂé’tr@a%melﬁro?\/ddga?i@n injury

€ pro uctl on of
whergih amd@hﬁuiabmiicalmmpo&nbm l:sn:oﬁtameti fvean autmajementAraautomjector isa
.S ect . suff from bel i.eve
medial Ghodinrdls Sy UG § artieuideinical v BhsPeg drue.
someffnefalk@d&scAPIIR adfeb-HHled Syrin@e rRelfadjbdtionlonidjyctioh OY nd@ehedical
Again, fromthe viewpoint of preventing adverse

personeilor |aTen s oA SeEHI Biey e (VIO BRI, dpes 0k rafef /g an injector for the
autonpc{tgf ﬁj’\&ilgﬂloﬁ')rb?td bﬁcn%eg‘ﬂ ﬁ@%‘ e})'egﬁ(geﬁ Hérh]‘}l@bn &Pﬁﬁﬂﬁﬂcﬁl' 98QenSsuch as a

a pept | sts o am no
chrorm:togfaphymppaaum 7as\l¢)i®6@5’ddlfbﬂmﬁlpmwfﬂl§gb€lﬂlﬁ501f g}_hromatogr aphy B:

.Sts of.,3 to C n
BiomSFEHTRrs SO St Eng ISP AndRotov e f oy Colfiile 160170
f rjo0ag) By designpaitsthjecibrsand basy toyusching ek mfendedg'eﬂmiibddministration
insight that activity is broade%lﬁvmth i NGreasjn
t

by patjenie PrRdraipiskatn by e | REFEHS (AN Bf iegfien @8169@3{ i into the

thi gh (R tHeSunBd Wh&%fn%ﬁid%&trﬁéﬁrﬂ B6thpVR§ ERRRMtan Bk BPRitdamuscular injection
fragnents of 3 as still have activity, it is herein

with gpidpentidedBechuse aywinjeqierp mag deslesignogite a@;prrmtlcally and rehably deliver a

desired dose of medicament, they facilitate quick, convenient, and accurate delivery of
medicaments. In particular, autoinjectors are well suited for use by subjects who must self-
administer therapeutic substances or by healthcare workers who must inject multiple subjects

over a relatively short period of time, for instance in an emergency situation. Moreover,
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5 amno acids. [0046] Furthernore, it is particularly
useful that subjects in need of treatnent for

WO 207403765 i njury can now be treated via a merBCT/NL2007/050092
subcut aneous or intra-nuscular injection, thereby
allowing self-treatnment wth an autoinjector or
treatnment by non-trai ned or non-nedi cal personnel,
thereby greatly facilitating the organisation of help

autoihjBctBRBAGRI N ifCERtRH @ $nj¥dtioh SrebRarfidhe HRR BE AeRfncA 86 Bla8 the needle is
need to be treated. If_only intravenous or

hlddeélif}r%m siembefqreydpring: and suen aftss éninjeqtion eperadens thezebyedusing or
ellmlfleﬁfﬁ{égl ggmﬁ&?rg@s%@té%ed@#gﬂ’hg %t%f Qn&]x%ﬁg% g glsﬁgﬁ%{egﬁ?ﬁ“’ the subject's
tlssues iThonzghi their pieaitse spemﬁcetlms Ivamni \mtdelat m@dletl @olomjetark gareerally include a
bod E\OISn egt ge i %;P aerd ehleé % g %Ororérljl]seé;rn chanisms for
yﬁé | P esyfﬂ Mt ‘8 Aeisepd onyRsmprealriye me
insert@d nedalesnmlthetissidanthdSubjedt aid delveadd slgesirod d&s]&%f liquid
producti on of gﬂfhar ceut i cal conpositiaon

medi¢ament theopgh dhe insgried me lglpye mgphanisms 1ggpq]ed in sta‘pe of the art
t

E@Mfwmmd L

mechgrising sl enesgyisdursegnaybes forgikemplesmedibnigalfae. t mungdpaded)

preufhd® efégér%}(echaﬁl%alsé‘r" BiHoaf by ol HescriBe IR 8% AR06, 149,626, 6,099,504,

escri as a yringe for se f-1"hj’ect’ron
5,95708971 Hij6e5472)15,469,0M 0,5 565’d6@,$ 527[28055;515@28606 300.98615,108393,

5.09285% 1AL FHE gl phamdg. R Bhelb o P S gpicn beine

incorprle@Hbie byl Rfc¥ench SRtk heibna mh@ubﬁh xﬂﬁn&f@l WO 1317593, WO
stem such as a chromato paratus, as is
O8O BB PSP, BRce 3RS OBAI34% hisg descgbe various inectors

1ncluﬁpé g\l}?ez%g 'aﬁ%]%ﬁgr&l msﬁbgl](}isg['_/aégimj BLH r? ?&?@B@?ﬁg Sbr‘fr?gt 1'09&%) syringes.

An ait61@jetiog pf the POet8]t ilByentes iy partiewltiohe pedyt @r®using theeesy whih is in
. use apd. are intended sel dmnistratiqn by . .
direct 1S e neflifratriaBblitay ahiia o hisihen Alnimph afiniy for
pepti&dst Thi@tarl RRG&inVanteYl RHs1dnYor kckinl &f pepided 2o thRiagidirgéctor to a
t he buttocks, wherejn said treatnment conprises

minigyiB o vaReyiiable mafesiel s polyptapalent i aarticwar essgntially purg
1 dde. Because autoinjectors may be designed to
poyp?ﬁﬂﬁnatl cally and reliably deliver a desired dose of
md 0049 nekutpinjdetoys Wereiinitialit éescgneftto owm@mrth@hmitaténmohssociated with
sl B P e s o BE SRR P sk Bk el or e
recenrryl $ﬁtrcfélebefd Twigjoct®,stlteh i loéem pesdribed w;bmcme@ms afd atbLsk for
al .t hcare vvork?rs who rnyst i nject nulté le s

anapfgrgax&, Snother example of |ap aé‘WéI?JPth)re‘F ﬂ};&{q{meq r mfeéjﬁjebg)n beta used to treat

Multip RS AIESs. AUt ORI DEHGH Bbd Hethe BfflitalVRb %Pdf@d”t persdheYom
007/ 102735 PCT/ NL2007/ 050092 autoi njectors

chemjogbwarfare agenty Imthe dénted §tatas; l\étil(carb,rﬁnrwtqﬁraw@,rmﬁ pary obevery Biological
or Ch%ﬁ‘n?éag V\Feq%&% ﬁeg}%nsé gﬁ‘ R‘?@gg d toc’ evel?g/ gtggi@r tﬂm:\yeh?t‘ﬂe}( ma% face

ore even I Nnj ect i on opera
Biologivel @tyhenacl tW emgomx The needle automatlcally injects the person once you activate

it, piercing any clothes (even multiple layers) one may be wearing. An autoinjector herein not

only comprises above described injection devices, that usually is spring-driven, whereby the skin
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elimnating any anxi ety associated with the act of
penetrating a visible needle into the subject's
wo e@gae73sThough their preci se specifications VBEENL2007/050092
wi del y, needl ed autoinjectors generally include a 5
body or housing, a needled syringe or simlar device,
and one or nore drive nechanisns for inserting a
needle into the tissue of the subject and delivering a
penetfifidh raﬁg’ofjf%‘? &9&10'11'0@ %He@rué‘ﬁﬂé%ﬁ@%rhht&ﬁw@él% blit¥so comprises pre-
i nserted nee drive nmechani snms included in
filledsyringes ofr aptednjegter carieidgnsand thetlikenj ect ors general |y
e f [
PO T Bl BB LA 5 SRR o oI hadlifent of
(ir)raéxam’pingl,ry imessheative af whether.the sdiatiog id anatiecti&y raflidactive substances

(radi(ggagéjqrfclsa)o Sueh, aglu%{:nélrn? gg omaaﬂfg&u@n%&g OF zséarg 06@)8)' g)@ﬂ-made sources,
such & 2 }' ,42d fadiftiPIBerdpZmahi S THE inveltidntalskiftovidesuh auddijector

5, 354, 286, 5, 300, 030, 5,102,393, 5,092, 843,
compxising & phaanacguticacarepsitigh gonpisting ofipeptids of srpHes Hhag 3gramino acids
(hereﬁlaa?.a) c%HEJ‘alﬁia}aﬁmlop Fé[ﬁﬁle Al uﬁ%l@@?&plgﬁr %ghrbgydex%wnts are known

rence. Interna |ona Publ'i cations nu
in theCett, 3&0BexanPle e HOABBK of\iPhaBlaeaiiRal, Mmf@ﬁwwlﬁﬁmuhiﬁdns (edited

by Saffit b g o RS PR T o YR bkl R g ereico.

aL[thlI]l | eSuitable empleﬁ@ﬂbﬂ éxamble)ars gumpged @tadaek) popylengglscol, ethyl
autmmectorﬂg,8 t he resené i nvention,

alcohabﬁ?qw SRZ0plseand SRYZ0Mr AFHASTHG™S R eeey | ool gsepresgrvative; or of

mannftbl] ﬁﬁxtnaﬁ: %xﬂ%‘ibu\Mﬁ holifdth RERLd, A&tic asidPdorfuet %rbfxﬁ@‘iﬁd Qfater for
a material which has a m ni nal affinity for” peptid

injectitnissOthanexcawlasy compesitiond fordiatenicnl adm_lly;tra@ren (s} a@fautomj ector

r n \ .
mclué) ﬂ?liec%ﬁﬁ s%Rx[tl%Hseorasﬂlgp%ln%ﬁsC&/fﬁch g‘ﬂ%g %g}tgi‘lnhfogg?%r?@&l sgitXble non-toxic,
parenwslgnddcéﬂtht}le pilnentsi spbhmp,rsuﬂyiisanmmtbl)OéBgl}utanedlol water, nger‘s

Aut 0i.nj ect or initiall to overcone th
solutiyiea 5015 SobuBen i b e Se e s pfpe Ghgging and
suspéﬂeﬁglagerhﬁsmcdﬁgl%theﬁzs HERbES dfly&diiBs, abd RittjaeRik AhSudng oleic

Epi pen(r) or the recently i ntroduced Twi nject(r),
acid.whi ch is often prescribed to persons who are at risk

f

gb%@ gg E)?‘l}e g@b?dlyﬁﬁg%ﬁ]?t&? T {eHrPIcc)ﬁm@re seg Q?J grgé 'v@ﬁr?g‘?éc@ént an anti
radlaﬁcﬁl Mnltntle i éur@mbeal @asileg thareob) thqttestapalsle af Eﬁdocmg admd:ffems of

radlaé\%” llnaﬁsglngé e§1 ad r%%tﬁt%td l?lﬁ tgg %ﬁt &g o C!g]golr,snec? % d‘ﬁdlatlon

Prefeﬁdbl;i) sdlil peptite caf chrer at WasteMgiitial Braaédtioh @ghinst @iidlﬁimrﬂaﬁlage if
pons_ Response kit. It is issued to every soldie P

adm"’t“ﬁté"eé\i’é }?@tstt3r«?é§/mwa§» npoge Brefigplly apleash prg ot fant pEaterably at east

sever YRR G evd1SevBREaHR (@Et J%%jcﬁﬁ{ frﬁédiaﬂbﬁ CFh?s fyPeoPREGRRCtor is also

once you activate cl ot he§ (even
referngdi kq asmné'emaggen@)-amg]emy wevtg@rltswphmbllmatmum:pmp{edremergency
Sltuathereln not 30 only conprises above described injection
evices, that usually is spring-driven, whereby the
SK0053] 19n\0k: 206ddiRR(( Bfe iP@ﬁtiMﬁﬁ@ﬂé@&Oﬁﬁ&injector containing a sterile

solution packaged within a syringe-like device that delivers its entire 5 mL contents

automatically upon activation. Each mL contains 100 mg, preferably 200 mg, anti-radiation
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penetration and/or the injection of the drug takes
pl ace automatically, but also conprises pre- filled
W@ 07neEss3y or autoi njector cartridges and the PCREL2007/050092
[ 0050] The invention provides such an autoinjector
useful for the treatnment of (ir)radiation injury
irrespective of whether the radiation is emtted by
radi oacti ve substances 5 (radioi sotopes), such as
peptidd Mﬁéﬁhdeﬂ%ﬁf‘an SRfpidhk, léh@rf‘és*'b{ﬁl exBipien® cohMbieasto Wene glycol ethyl
man- made sources, 'such as x-ray and radiation thera
alcohpipsovlivre Senzphie anﬁb@rmonmlchaséwffprsomdd@gzzdml@bplcﬁsmr@é&ve Ye.Ina
prefelggcgéé{%t%?% dxggntathg Q@t:b ﬁfﬁgﬁﬂ%ggﬁﬁgﬁiﬂftggﬁ 1o(ﬁqgﬁgféea:rg&a anti
radiaticail peptidesrhaller tdh 46 iaorincpesdsi oheje @efiirablysumallebthen 7 amino ac1ds

exciplent.. Sujtable.ex s, are knawn_  in.the.art, .

210 oot G SR i R 0 camying
peptiddesTuf B At ddrin Rﬂgﬂﬁ g 1erasly @ peptideitigthat @ doye eaudtvh dctds (DRF)

Ni azi; |SBN. 0849317460 and incorporated herein by

againptacule gama. irpdation ofghjcagy) 0, said DRFedetamingblediydriiing Wiigh dose of
radla&&)(}ggﬁﬁ% %%"f{%r@ﬂlﬁ/ 39 W&/&e@ﬁ)%y%ﬁ Qﬁer vﬂ{ché/ i)odyel“la&ch&H (WBI)ina

um benzoat e andd benzoi c aci fers,
test gtoep2f Imicd tocibagll wigls sapd peptide att nmrscafteow Blrmadnﬁestm wlhethme of

iR R L 355 P Sh Ak o o

contr@lcg‘i@@ﬁ(bﬂml@él gredted onlgmemhttes adhicelof saidpapeitie an? Z\Moarﬂfter WBI and,

wherGn a5k SriSIouted PR R R0 PP e Al B retispipal by the

LDSmofttHé(b&nrol RakgnRteral ly acceptable diluents or
sol vents, such as mannitol, 1,3-butanediol, water,

Ri [ﬂQﬁd sEveg olane prsiferredns argajxt@megtog gemymmg @pﬁg@dp @Jélch has a dose
reducion %Iacko(ﬁ ?DR%\;OPEE f&t IS% ltl-l?og‘lle Ebe%sr%tﬁ? rﬁg %t{]gasp {. ZWﬁﬂaﬂg p@]ﬂgjes for

uspen gents, 1nc nono-
1nclu£ibrginyahei11t(ﬂﬁgs<;tomd akathoge thai kikve anth cd:lbclthegaamlvﬁy m plants chs

20 052 n one, enbodj an a
deterigineli AORa MoBy SHNGP B FrRHcs S s ar ik St Hhe i PRioneEs v Ve,
LAG! NQ&, LomY, @Wbommmtﬁw Lhaty, wman&mlz; VIBQLGRNEQDEMFQ,
adverse effects of ra Lon _in bj ect

AVALGFY RN LEFor P Yo NI AF TN d GHe G aUal, ABSL, ITTL,
QALf}a%Wd {11, §p fEN%‘?'M{NE%F’VéeEVVﬁe mm@m@ LGTL,

a partial protection agal nst ion damageé i f
VGGb,dHLB(B QIQ;@AQIL@FL | Ea%VEBWEGNMbeIsNE%r e pr ef erably at

h 3@6%6] g\ﬁenggg 8$%P oaé ga%g ré’xa%éltfa g‘m?ﬁ 1‘(0% }?é treatment of a

subjett’ sfuﬂ@hﬂg frem. or 'Ebhéﬁveﬁ yiolee suiffesing Gomy ﬁ@h@ﬁn injilrﬁl said pharmaceutical
referred tQ as an "energency-.aut oi nj ect

reflectin
compogifon pamprasiRg: 2iphgragolericaibe eifeclve AP Y ﬁgw-ﬁdf%lafl Palﬁ?% ora
funct OQQ%LI gﬁ‘et: @feof 'mﬁﬁiérﬁﬁﬁguﬂcélr&%mk)ﬂéiﬁéﬁ és‘]ﬁelﬁffféﬁ iheRfm t@@ether with a

aut ol nj or cont alning a steril sol uti on packag
pharrmqemmlla agsepiahlgelilupiteThicinhergion ﬂﬂatewmtémr%d@ aj meshedhef; traating or

prevem_m% Eﬂ%’ aéltorﬁ 2&@1@39 a l%]%cr el% hge%l *né{'e grh ngtﬁéﬂt\é?hée%q ergﬁcé&d method

erab -7 a iatio
comprising: administering to the subject a pharmaceutlcal composition comprising: means for

treating or preventing radiation injury, and a pharmaceutically acceptable excipient, wherein said
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20 WD 2007/102735 PCT/ NL2007/ 050092 peptide
conpounded wi th an excipient, such as an exci pi ent
wa@ewpnosBshg propyl ene glycol, ethyl al cohol, BOONUZ07/050092

benzoate and benzoic acid as buffers, and benzyl
al cohol as preservative. In a preferred enbodi nent,
the autoinjector for the treatnment of radiation injury
carries an anti- radiation peptide smaller than 15

mearREb APrifCdrhnii- r@@iﬁﬁo@;?cﬁ’fn@é abpharmaRLiGN c&rﬂﬁ&ﬁ?onaa@]l&%tlﬁed herein, in
acids. 5 [0054] Preferred are autoinjecto

partiqulas gthersin Sfbd raséaion injukyi cemipsisesi inpdistjorciaiuryi ng a

R L e T

of a whjentainineechidie@bf mmplfsu@tadhmaslbrlﬂg tbGhe subjedt DBmMposition comprising an

oeoSEATE AP el Py L S 9056: BB B o fom e

peptlﬂ@DPGCPRd}WNWVEt ItQ@pI@%ﬁle)l thad thR olilgBiSptié Q%Ele@f@d %ﬁﬁhe group
treated wth said Eept at 72 hours after

consisting O MTHIVER GGQO.HQGY, YhBALP: VAPABRQ! YN \BESIAQG, AQGY,
LAG”E bﬁd ér{dyan?&%ﬁn)gmqaé/rﬁthgxlc% Ol/n%ﬁgthgrf én%od?‘ﬁ&lt St E?)‘f‘é’ferred that the
|a I on control group mtce tre
oligopeptyle\m sefecteddrone the graipafonsisting qfd&PACE €PRGVIEP hodIPECP. Such
. aft \ABI d wh in th E.
oteofii g PeR e 0rT fer B gt EintEy bl SSAliaton o The
inveritiof alsb PO/ aghainiReqival odpositioddrahe r€dbt IEyRNativRIifury
preferred is _an autoinjector carrying a(Peptlde whi ch

comm%iglgén jgepeptige pRiainalle sRderiyabls ironpiepertideat | east

MTR¥ LQ%GVHPAEPQW@B@M)M 1 pedtiad %CPI%G&@IPM 588 & an oligopeptide

des for inclusion in an autoinjector are al so

is Seltxﬁ@t&omﬁm grauw ef MR, MARY - leQG] LQad, MUPALP, VLBALRQ QVAEC, VVC,
tJ r
AQARGEY 80, LRGS. T Yy CYRENNNI P GO gl Eomb sty thereot
and us€XVan GG 1ighNifeptidofE)d: the pfednctidpf ,a pRakaiceltisal contpdkifion for the
EMF AVAL, .FVLS, NMAD, LCFL, FSYA, FWD, AFTV, LGTIL,
“ea“Engf radiglipn By | TTL, 20 QALG GVLC, NLIN, SPIE,
L L -

W‘)SS] %lle%@o%{ﬁ}gbf@gé{i@ﬁg EhoLdﬁNgﬁﬁncd-? 46 meya%opeptlde
(VLPWé rﬁiﬂltﬁﬁi f'mrg @qhew:mlsofd\uﬁwa ﬂh@r@mﬁ gcwafiof&mpb@rmom@n/‘xlso we
show%@ hal 8§ ltai 81"?1%) Bm%m@?@%ﬁ?fde? % idd dfeﬂi@a‘ fPJm logp 2 of the

e eved e su erlng radi ninjury,
beta giiaarwiﬁlfﬁl(resdﬂes 4¢ Stpasad modrﬁcat)m'[srqf somg of said peptldes obtained by

caII ef f el t|ve a radi atio

alamg %@)n’ﬁgt% O sglgées ming ack sﬁlg]ve g@%{?%ﬁp In{]ﬁlg%:{gw agivity. [l}urthermore

we pioRRIeHRE Rtibhal dbr eRENESihE@NofAbese & Yohfimgfly Bé/kRiphent towards a
together with a pharnaceutically acceptable diluent,

theraHibe CATRAHTIAAT HeatBeRtch agie NfamemaeriseRtonsralict asidenig! exposure

to lmgfmgma%yagﬁhl ng radiation injury in a subject in need
hereof or In potential need thereof, said nethod

Cdﬂﬁ-’?ﬂ]Sl Irignaradm lnn@tgepamopm (hﬁ@? g!ﬁﬂ]e@mdlmerlc placental glycoprotein
hormBHé‘t[eaﬁi?e%Blp?eaglna&WR Rbrhh? Bre&@a'ﬁ@& hithd'Shid iﬂ%grrr]xﬁxe;c%l hCG preparations

it occurs in a variety of forms, including breakdown products. Several investigators have studied
the effects of heterodimeric hCG and its variants on the immune system because of their putative

role in preventing the rejection of the fetal allograft during pregnancy. Several reports have
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treating or preventing radiation injury, and a

phar maceutical |l y acceptabl e excipient, wherein said 21
wWOED020@78102735 PCT/ NL2007/ 050092 neans conprPGENRIN07/050092

anti-radi ati on peptide or pharmaceutical conposition

as identified herein, in particular wherein said

radi ation injury conprises irradiation injury. [0057]

I'n one enbodinent, the invention provides a nethod of

suggésfe@@ﬁéd&%tﬁ)ﬁ QF el iMhunBisiom bPintat BUARE]! but Budh@Efcts of breakdown
her eof conprising admnistering to the subject

a
prodt&@mlmg netikean eapaped. skarhierare (Khas et ¢o gbit Jra@umh H03dpm;e03(1):1-7),

o PSS SRRl PP RARND Bl romve

beta-thaén of Hugmpeporiattc genadergin banfonemtsireglgreampent with this hexapeptide

e e S P o e

Khant (8642007, - Imiunal Q06FFul, 9 BGhIMB62-6) éthiditdthepesstle @imbildbgical
the oligopeptide is selected fromthe gro

activighpkthe 1 vy Wperatpdpeptidpfiements argipaiog framy aieking of the sequence
MTRQ/'L&%@@EPAL?QVW GeRdlek U S UGS 1)50}5@ f thk ehgNbL&HA (571P hCG Here it is

tron 1njury conprises irradiation injury.
reporfeditattseremal aff o 7parmmo deid-lengpeptidesseleni foch loop @plﬁlnet bemwsubumt

di
g BR3P b R B s
activivfl b EXSicB Al REMMGibittonf ot eeptichBogkey hddme iP GHRREINRMESond that

conm%#r&liquas an O| | g?ﬁ%ﬁdl%pﬁp@?l\yﬁéﬁd fr&;\@'@%@%—tjﬁg%mpt‘lsmg
gastr&%stnﬁ%dr&r&@nd'—fﬁﬁﬁe kddbtio %Pmﬁ:@ﬁltldg%?mp@ﬂ%n for the

nbi nat’i ons of any ereof and use of an such
treatr(lq:nt ofuéion imderysin ﬁamcu{qq ef padisgiae inje compegising gastrointestinal
syndl%la'x rmaceutical conposition for the treatnent of
fation injury. [0058] Earlier we reported
[ ﬁfhebn'tfdnonn alko peypyides a pharatacéuticali complbyitian Bav(nm anti-cell cycle activity.

ol .i gopeptid VLPALP) derived fromthe -chai n. of
The GRS CHBI TP ST EASHBET BIHBE AL SR B g gpirts two
daugRBoyEd. TMag%@Mﬁh@l:elD&ﬁﬁararéme GeIvMOoThd G bBEé Stands for "GAP 1.
eptides up) peptides derlvedfromloopZO t he bet
Theg Symg

sagerstayds faCSynibesisy Ehis isithe ypge when AN A teplication ACuET The G2 stage
standy {)[‘2 cHp paie gf&ﬁ% ?%dg IP&raH?t%gis'ngsxd flvAhMclear (chromosomes

trtution e am no aci have sim | ar
separateb and cyftordanmec (nyyokawms)/dmslonmcurhﬁhmrre "anmelb exole apgivity’” as

e B Sh losFT  5 BE5E5 L OBl i For

exanip®; itlcomptisgaltedig, asUhreasifd @mredicingythe (ﬁﬂ%dudricsb IOS caif dieision. In one
accidental exposure 25 to ionizing irradiation.

embqdynerd; it akea P eI aliEraiyR atWopi n (hCo is a
h&h66@Ji PreYided B! mﬁ%@eu@éaye&%dahﬁhmawhg %ﬂ@-@@ll ERILAKIORy

i n pregnancy. |n human pregnancy urine and
comprisingdtGCR la pha®gseeiral eampesiion having anti-cell cycle act1v1ty comprising

VGQL, a pharmaceutical composition having anti-cell cycle activity comprising RVLQ, a

pharmaceutical composition having anti-cell cycle activity comprising EMFQ, a pharmaceutical
composition having anti-cell cycle activity comprising AVAL, a pharmaceutical composition

having anti-cell cycle activity comprising FVLS, a pharmaceutical composition having anti-cell
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it occurs in a variety of forms, including breakdown
products. Several investigators have studied the
wetdoeavs3df heterodimeric hCG and its vari ant SPONNLE®7/050092
i mmune system because of their putative 30 role in
preventing the rejection of the fetal allograft during
pregnancy. Several reports have 22 WD 2007/102735
PCT/ NL2007/ 050092 suggested nodul ati on of the inmune
cycl@ X&fvﬁ%@%phﬁﬁéﬂ?\dw EPR&mabsiiticaltotpsiifise Hé/u‘ﬂé‘Eanti-qell cycle activity
br eak products have not been reported. Earlier we,
ompr@‘fL,ae} pharmpgepti¢ahgempsitionduying anti-celd eg_c)le actiyjty comprising

P VAR RGP 35RO SO R ITD o

pharmacanicallvomiposition vivegiotir@lioycle actintyeomprrising NIV, a pharmaceutical

treatment with thig hex etlde5 i gh das .
compi iy acoharl sicls FRGHE mi%h@tf?m? Bt Bec i cgmpositon
hav1g%%gkgddlrbymmu\$pﬁe@m?ﬁlgz N ﬂl{élgﬁ?ﬁgtlcag girﬂ’%l&itﬁin having anti-cell
cycle pRiiYHY cogPdsng AT whaynﬁfeuv% ComPasitpg aviga il cycle activity

r |
comgﬁsf?{njée%ggf ﬁ%{ﬁ%ﬂ%‘%{}ﬁ%}-\ﬁ%ﬁ s'itﬂi(i’lrﬁceag?l Sgisl, %Ell @%l?gctfv'ﬁ? comprlsmg
ITTIpfa nlhana:o;eutésatcmnmsttiooﬂlawag;antk-leﬂécyde dogivity ecpoprumg QA&G,

sever.al no aci dyl o I des t.ak
pharfnggeﬁxtlﬁal chtpﬂsm%n {lnaa l%%‘uln ell ci'gl% aQ g comprising %R/Lé a pharmaceutlcal

comp(bs&xmnﬁavfngmhﬁ&eneyﬁle papity deﬁlpﬂﬁﬂg NeIN of plsefscentical composmon
di sp gni ficant antl-lnflarrrrator%éeactlwty

havifg AR LR MY FRSISTIEGTP 6 REBTFGcuL comBgaiargipuing gnti-cell

cyclh&GRiG ngﬁflﬁné’ EXINY, JHaRhaceGRAP b&ﬁﬁ(ﬁﬁloklfhﬁ‘fnﬂk aﬁt@-'bell cycle activity
treatiment of radiation injury, in particular of

comprigingbHdW., h pharmpceysiegriompagjtion;havinentiteedtcypla Actyj crospeising

CPV?%% pﬁlgﬂ'matc?lﬁlcg &qxlrlh%g hQ\fl n rlﬂggé'llpﬁgge%&%lg@ &%Iﬁ}%}%\g‘?ﬁ, a

pharﬁfacmdala:bmpnsmm hler\yng:amlpcreﬂlsxynlg agta\styr(mmgi‘lemgIM"BJEVstpharmaceutlcal

t|on al so pr.o a_pharmaceytica
comBOHSEAY AT K A SPPEy R EALE: f ol praccufng] cpfppsition
havifiy ShtBcdlBeyR Ik Aofigiey &ﬁn;ﬁ%ﬁng@PP@/@r}bh&ma@éﬂtﬁhlrb%ﬁ“ﬂpﬂgtlbﬂ h&ehg anti-cell
growth and division into two, daughter cells. The

cyclg a@g@g comprisiag EOITL, 2 pharmaggugicnl comgosiponpavingant-qellsyglg activity

com]?x%/éﬁ%i yGa sa' pl‘%ﬁaésleultlgal tc%' eE%St%gglte Wﬁlg%qﬁr}:gﬁ rcgcgf Iacéuavtlt comprlsmg

RLPﬁbalphamaﬂfthE%Zcostpagleotz ba\sn@musca‘llmyclecaﬁww conmm@mlgl LQGA a
m t S LS, when .nu
PR onee U Sh pad 3Gl G Bel AR bPHE TH L hagmaceical
comﬂ(bsv‘tli(ﬁihmmgcaﬁtilcell R&ﬂe h@fvﬁﬂy cgﬂﬁbtlslﬁg T%AC/SB; ﬁ@hﬁmtabwéicyf coafposition
used herein is Indicate that the pepti
havipg gaiheed! Selezacthaty ?fﬁ“l?flémg WeNE. aphrameauticpgpmpestigpiaying ant-
cellb cl&&ﬁpftj/ eém ﬁélﬁgeLNEQL bpﬁarma%ﬁ@é’l%bﬁﬂoﬁﬁorfﬁéiﬂfg‘dﬁ%cell cycle
requency of cell division. In one enbodi ment
actxmfeffcemrlsxog MG@EWA,mMarmmeamqab@mmsnmnthyvmg gntﬂ@dsewle actwlty

,comgrrlﬁlrllg gP cyc R&Lﬁﬁr ?@R%%dt oﬁ"n% mﬁ&ppaqugt An? cehac\ffblg%ctwlty comprising

e ac
VCNYRDV, a pharmaceutical composition having anti-cell cycle activity comprising

CPRGVNP, and a pharmaceutical composition having anti-cell cycle activity comprising
DINGFLPAL.
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conpri sing PGCP, a pharmaceutical conposition having
anti-cell cycle activity conprising VGQL, a
w@barmexeut i cal conposition having anti-cell CcRCI/AL2007/050092

activity conprising RVLQ a pharnmaceutica
conposition having anti-cell cycle activity conprising
EMFQ a pharnmaceutical conposition having anti-cel
cycle activity conprising AVAL, a pharnaceutica
conposition 30 having anti-cell cycle activity

ri sing FVLS, a pharmaceutical conposition having
ar{ﬂ 6ldel ILegem@ WD 2007/ 102735 PCT/ NL2007/ 050092 cycl e
activity conprising NMWD, a pharmaceutical conposition
having anti-cell cycle activity conprising LCFL, a
pHao62)c dtigure d| WholnBody tiraiiatioa\of adcetndakedoeith AQEGV @eptide EA-230).
activity conprising FSYA a pharnaceutica
conmposition having anti-cell cycle activity conprising
F\05312 "WBRISHRAS i Vil le BOAPREdIAtON. KeiVAtidg dambge gi8tektion in vivo
cycle activit r|S|ng AFTV, t@ﬁharnaceutlca

B #

)
was aé%ﬂﬁfﬁés%ﬁ@r Wlﬂgéutﬁa 8y Philips MG3Q ate8 156 y/invin) gn ansshetizel G5 7B1/6
mice La%llsgrvzvg? P@feﬁ@%&kﬁ%& ?Hs Iaﬁﬂéﬂ@iiéﬁﬁl%‘ %J@}r/r%%gy&?s{‘ Wiy g?@dﬂs of mice got
the ﬁl'so npmmn moth peptideny vahicle-(caitiol am;nalséS diomls‘aftelythe WBI The group that

gota 8%??63 @e? @@%pgflgﬁcf? 36‘% Jnorgaz’hrp R gﬁe 1& tlSI %gder] a¥hen(9)se of
radlaﬁdﬂﬁ(ﬁﬂm& Seidyi(€ 816 (G@ﬁ’@ Qﬁd\i{ri Qﬂth'i’tﬁépbﬂ& &ﬂ&dus@ﬂidut &Y 80% mortality, so it

conpr | arnpceuti c
is cal?fs LYo Rt R, @réﬂ(ﬂo "t 4%@9 é%lng@quaaylerrmh@ i§ gypical for
what %&ns & WB1RPAFBE S hihals: g_z‘z%%ﬂ bazrthtﬁ¥ 'gﬁ‘tglrﬁﬂ% is56 @hthaged and
activity conprising ar maceut i ca
leakydymm teiradiatiorhthet bagteria g¢tlnfelthe @;ﬂ@laéloa@nd wusy gastrainitdstinalg
syndro er aendggg P@feﬁﬁ&?&éﬁ#ﬁ?&t&%@fngtﬁé}g aﬁn %‘éh&%ﬂl%l{el b(?(%d cells to fight
the 1rtfmibﬁf€‘den@ Méreow Bgndaorhe’s) carldl deathyeabues.ditiel grovpywith "x" as the symbol

got tlgrfn?t 1@@@0%@(1 glgtsg 4 agl %&Sﬁ}%ﬁ%&lﬁqﬁg{ﬁ M_Std) gmonrasvaftexgthat first

injectidian U@%%wme@@émﬁl@ﬁ@e@weu OWhBﬂMé @&pﬁ Qbds ot bHovE¥Gha they didn't show
activity conprising armaceutica

any St@ﬁpﬁ@?kﬁeé‘hatﬁﬂﬂ%@n alﬁslide @hqervewgqym%@ iqpuktlgke ooty giorgal mice.
The y eltgg %}@ @1’&3%%{@&“&10({)}% gg% t@llggl‘zlﬁ $€tdute. Then it
got ad:d]mnmst ¥ mgnctimm enayy aa thburslot a topalloé 3 aiOSaS\(mtaﬁdrtmnm thsifings dose) -

s 2o G L BB G PSR BB bl oup i

the scﬁﬁf&l@rﬁibbl Als idaﬂtlidagméﬁﬂbded@@b to the ¢fup vatithy irfayigle symbol except that
npri sing phar maceut i cal conp05|t|on havi n

the 4§h@qr &(‘e]nyecgwg (@ng@fqd\ﬂntu}atlh@toé%ﬁﬁpl 9$eﬁ§ q/eggn. injgcted (m addmon to
t
e 3L Gl GO0, 19,004 U s ot
treatrgenipias associate avithrapmplaté protactiorc (nolneortadity whatyoewemip ithis gregp). The
e Stk vin I -cell .
B N
whenahérpisialsi gont\ﬁta&bsegombuddzmlthe fiscday (dthithe fitst eertpingsiVighere was

LAVE, har, mac .on
complete protecgolg against a U i laethai:(?ose 0%\’&81 When the animals got lower-level
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having anti-cell cycle activity conprising VEG\L, a
phar maceuti cal conposition having anti 25 cell cycle
W@edorao27gs conpri si ng LNEAL, a pharnmaceuti cal PCT/NL2007/050092

conposition having anti-cell cycle activity

conprising MSGTWA, a pharmaceutical conposition having

anti-cell cycle activity conprising LTCDDP, a

pharmaceutical conposition having anti-cell cycle
treatrB&rti(YC oily),ANMpe nBhthtint Wad\¥BIGWge Purltl e TR@ ek ORtke again there was

conposi tion having anti-cell cycle act|V|ty conpri sing
complebRpsptgstionnd a phar maceuti cal conposition havi ng

anti-cell cycle activity conprising 30 DI NGFLPAL. 24

WD 2007/ 102735 PCT/ NL2007/ 050092 100611 Legends

[ 10664 Fiigure@ SecWirbietoBadipptotection expedments withcgeptide AQEV

wth AQGV (peptide EA-230). 5 [00631 "WBI" stands for

Whol e Body Irradiation. Radi ati on damage protection in

Vi [0065] Wascalatns 8&8s 6f Whole\Waldy (Badiatich (W@l@/wnﬂ%é dufigﬂe &posure

30 at 8l cGy/ m n) on anest het| zed C57B1/ m ce, and
givendgapy P%IF‘C‘&F"f fabpEddhesnesyig Qgsﬂg@wgdgromﬂw hjghgrefor each
subse@ﬂéﬂﬂé%(ﬁt Alhglg 'HQééQ)?f g@;@tld@ A ZQG’FAQGIW wab Eéﬁmljs@ér@& EitRBtaneously,

peptl e or vehi control ani mal S
but “amtt@atrmdnédwed unhéthgqeaigpjs (7ﬁdlr) afer ot WBIjlhedest i called the Dose

e PRI SRE I Tty 8 DA o
the LD§D of thelconwel, group. The EDSP eﬁ'BIGSO thabdasa usechab tithial 80n5080 Y the
snimip e araiehls RS (S AL TRPER LSt S Aer WBI &

candid¥RideR mh %avé"&iﬂlDWﬂF&%&iaﬂl&l YBE tHaPisp léﬁﬁ'%"/@ﬁlgﬂéigﬁnfnbrease by
By around Day the g lining is so

a faiobal 20 b oA dosR o fhecrarolsainar.be b [ REB faribe control
ammgllrs] E:fcgtj% @ty' Bn, AL 63Y £ a%@ﬁalge% Hﬁgé’%'ﬂ@b Eo BY thge%??({)% higher,

bon€ nmarrow I's so ere aren
whicle mothglrasehwowd inleand dosel dfS. 2101!20@41ko4ﬁhe i nfection
("Bone Marrow Syndrone"), and death ensues. The group
wth "x" as the synbol got the first injection IV,

andoddre Ee@e3dAn eyaapld mhéblﬂﬂ&ubﬁél%é &ptides BAraBidd m Baliana cell-

after that first mtectl on. 100 %o? t hese ani ma

cycleanplypigdepmnanats NAK HidHRYamdNABL 6hdw shﬁwrfe\?arteffésﬁ on the tested
markéls dlfbrtthesc!éﬂ\@gcl@ War%r%lggD%ual%é&{f ggﬁ& E vk oBdelve Tﬂ)r 8Bth time points, in

out si de obsérver, e per ec 'y
the raets: frathe triagsitiore®nglaad gcvtmlafionaithmeffd%was olmaryled insy titpet angldir dose-

deperel bt gh et TP byl PR Ao PRl ORI She wes

obserked amﬁh)thabekbﬁycfie d@ﬂ@ﬁ NAIIQ ZEQD[NGBDPAD) §Haevs fldsk Sénsﬁb&ﬁﬁhnd time-
at onl

and h
depergsil et pocdfisivirly dhege Thimg 5 sr%m G gt w@swd in the
transiBip T B&He M@ olyliRIBRd. cal in procedures to the group wth

the triangl é synbol, except that
[0067] Figure 4. A test on representative oligopeptides for their effect on proliferation
during rapid growth of murine monocytes induced by CD3 when avid cell division occurs. Mice
(n=5) were treated i.p. PBS, Nak4 (LQGV), Nak47 (LAGV), Nak46 (AQGV) provided by
Ansynth BV, The Netherlands, or Nak46*(AQGYV provided by Diosynth BV,The Netherlands).
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the 48 hour SC injections continued on until a total
of 6 doses had been injected (in addition to 25 the
wo poogtioxiase). So the dosing continued on unti | PORYLAB7/050092
Note that this prolonging of the treatnent was
associated with conplete protection (no nortality
what soever in this group). The aninmals in this group
showed no signs of sickness. Wiat we can concl ude from
Micelvitirs iré@tfwith 0ishak/kg Wh$ Higm(’gepe?ﬂﬂm SndRdur afilr XQH%E Spl&dns were
peptide in the first da he first one being
lsolaued/ﬁnd m«\@n@eu/aESPe@mmlveqr@rnpd@tS@tepn o%l! sugpensipns were pooled per group

o S0 PGSRl N MU S 8 s

proliferatiah mantes(e8@t 0012y P4 and 48 heurd afeacolere. was pr ol onged
until the 2nd week, here again there was conplete
protection. [0064] Figure 2 Second set of
r g dossir ObETAIIED ©HESORIPEIGS OF THE PSVENTRORQEY 5
[ 00651 Escal ati ng doses of \Wol e Body Irradiation
(WBl), with one single exposure given to any
p ul e e
OB R uRaRchn, o PP SFHRACE RoRRAE pHRIdR one th has been
purifed figrea vsrl mfblmegimouglcﬁlﬁs@w OTAQGY prevfesabid s syinthesizetias
d st}?Bglut aneously, but with treatnent del ayed until
esery & ths (72 hr) after the WBI. The test is called
t o0 s e‘Cdinpeeition 1”?@ ﬁseﬁ&ﬁfdﬂ? réfefsh cl)emméflicehlpbﬁn(ﬁ efidt b@tlain or
cons LR Bhe BoREP i b GERSERAE 1 R0 0 ek B TeTE Tichgion wihin the

compd8Rien V"‘?h@@h@ Fﬂ)tﬁfelﬁ'éfeltagly%r@lgg of B R SRS alrfeisd ﬁ:‘ijds t‘[\Gst

accept abl e value is”1 ) pass the test,
PfefeB%(bl)atbﬁtblee‘ﬁBltO@urdwldaa@dﬁr ug rrust have an LD50 at a

i 0,
R B Ry AN A s 2 00
CT V\t}hfanNﬂl‘tat tﬂe Nupdritius is defeceeddron the gkdop®fithy, GHie-,@anmatyl@roup, or a
cencF e b g S e Bl PSR R ce11

5 amfrﬁ'a‘éldﬁﬂﬁ%tlﬂ&m d)Hm-EURIa-- &-QHRE; —21\11?(l ik 2)9--?'«1(@32)46@ R?, wherein
661 Figure 3 An exanp e’ of the effect

R ar{ﬂ lgzgwb@pplieé@@ arrwnAmnfi%le@ct@% ﬁpmdﬂ,aa”@& wl (alalkyl, and wherein
R arﬁﬂ@d oan g C}(&lgﬂ}QH&Qi\% %edang%g}/) and NAK 9 (WC) show

a clear e ct” on t e teste 20 nmarkers. For the cell
0D ®] et Adky!” (@p CG)herein, ¢4 praferably 2sdturaizd botwskrdvadinbfapehed

th on_zaone
hydrgkabop e PB RO ThevBrt dimoviat Somelh DRI ey ERrs
an@oTs] doset’ Mepaikiedh, ivan ﬁh@l"natlb Aydrbearb@sgrond, pkdferably having 6 to
auxi n respaonsi ve mar ker (DR5: : GQUS) the same was
10 cagbpneiomayy such 45 phgnyl Wén%f&thylcym e marker. NAK 26

L R )
( OO PARL BV PR SANS A bAL oA (hviFy boHPRRAUA Ind

ct was only observéd In time in
arompihopationd, préferbtly heaingdhiedBwarbon atontsesuch as benzyl, ethylbenzyl
n-propylbenzyl, and isobutylbenzyl.
[0075] “Oligopeptide” as used herein, are peptides having from 2 to 12 amino acids
joined together by peptide bonds. Equivalent to oligopeptides are compounds having the same

or equivalent side chains as the particular amino acids used in an oligopeptide, and arranged
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25 transition zone and cotyl edons. [0067] Figure 4. A

test on representative oligopeptides for their effect
wo@eoopnad7sd erati on  during rapid growh of nuriPEI/NL2007/050092

nonocyt es i nduced by CD3 when avid cell division

occurs. Mce (n=5) were treated i.p. PBS, Nak4

(LQGEV), Nak47 (LAGVY), Nak46 (AQGVY) provided by 30

Ansynt h BV, The Net herl ands, or Nak46*( AQGY provi ded by

T
e U B SR b MBI Wl ...

lsosteswr’fglkrt@es [sBgh asdhe kale isopterchiansroxf isesterovliksito §p$t@rén(§ tlmr e

keto- Hﬁ\% isRlgen cell suspensions were made. Spl een
sus ensi ons Wwere pool ed per group and cultured

i f0076]r d*‘Gampokitior’alt@indudes) fdrlmarpplesanlbeemiﬁbl@aﬂi afithedligopeptide

or a @SR aTednptig. Mo Neraiby SesopBh s el okt pibsiapihe desired
actlvm Biigdpdptide okdhuilNFNbh{gouhd) Qﬁ@ﬂref%ﬁab%s&fjnéﬁlé@in{bnta@ly affect

fied, synthetic or isolated" :peptide is one that
the aﬁ%ty @éé‘)ﬁ ohﬁepfmtlri% ar etheypORPAREN: PR SYstenbinoviieh Hess dii igppeptide.

Exanfpfld{dfSyckalts mraad&Feﬁleﬁ @Q{sxfonﬁe%i @W&B&%hé%elggsfoﬁ&ample

escri herein Conposi t1on
hydrdtbkoencmmdr bf@olsroma:c ashch wulfaic at;chpb&mljwlq dead, naucu geidlandrthe like.

Salts %?ag/fsa orme 0\1/12{ r%org% ?(t:lijsd selﬁch & Sg oeld(lﬁ S che ic P%lg, oxalic acid,
tartarfeodtih) Sudcirﬁtflacﬁ hgaleik agidpfaptatid gmﬂ,f ghenaddcid, f@ﬁlﬁﬁ !tiﬁitﬂ Sma]?fc acid,
to, si amnm nNno acl ds eera 0]
ascorijﬁra@giz %@yop&céogpm(:@):l apﬁnﬁcaclz g@fl gmlfglcgiegeilgﬁ ugggpc acid, and the
like. ISAR4 ﬁiﬁ? Be f&m@& %Jlﬁrﬂoﬁﬂ'aﬂéﬁm&‘d%uﬁﬂs‘gugh a$ Ain® réﬁlcnum bismuth, barium,
enbodi nent be: CT wherein NT a

magnRisite nlilﬁwrm,§osmre®b & m%h&rtdﬁbe bikeorrpyigs am)rgam%wn formed from
N,N' %%e?%%ét&?lel%ﬂ?aml% oxaethglglllk %lua@ fo?{:gl%{nhé{t?ong Ry f(eag l,m?l:\c tannate

termnus 1§ egroupo
salt).(e.g. 1 to 5 am no acids) peptides, --OH, --

- N -
WD Z, S a&h@%@ﬂ%ﬁ%@ﬂé@@ﬂ%ﬁﬁ@%ﬂ%ﬁ@ﬁ &b‘ﬁf’ Sypiect
parerﬁé?hl%%xﬂﬁ'aﬂ}f 0%ichla phhifydceut@aldompositiba ey lconad @sseh@d181 oT

and can be cyclically bonded to one another.
oligopengipg pnd Bﬁﬁy ftis prefageed ghah theeqligopenside iserf synthetie ogigin. Suitable

treatmét 'i*&aetx% S a?lglg Q@nﬁﬁst&ﬁgrtﬁ@&@g%lﬁé & %?&Qﬁ’ac@?ﬁb{%mposnion

one to six on atoms, for : : ,
to theapamentsopmyzhsly nGOz8joutrefiftom alsout §ddo hbous BhH mg/lg ady mass of the

subjeg glglﬁy §? B%qulqgaﬁ &lﬁeo k%ﬁcﬁﬁ%a&’rf&ﬁo&%wpﬁolﬁgﬁg Qs%el%iah? of %rgm one to
three different oligopeptides.

[0078] The thus developed chemical entity can be administered and introduced in vivo
systemically, topically, or locally. The peptide, or its modification, can be administered as the
entity as such or as a pharmaceutically acceptable acid- or base addition salt, formed by reaction
with an inorganic acid (such as hydrochloric acid, hydrobromic acid, perchloric acid, nitric acid,
thiocyanic acid, sulfuric acid, and phosphoric acid); or with an organic acid (such as formic acid,
acetic acid, propionic acid, glycolic acid, lactic acid, pyruvic acid, oxalic acid, malonic acid,

succinic acid, maleic acid, and fumaric acid); or by reaction with an inorganic base (such as
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25 [00741 "(Ar)al kyl"™ as used herein, is an arene
group (having both aliphatic and aronmatic portions),
w@e@iaoaki y having 7 to 13 carbon atons such aBChan2ph/ps0092
et hyl benzyl, n-propyl benzyl, and isobutyl benzyl.
[00751 "A igopeptide" as used herein, are peptides
having from2 to 12 am no acids | oined together by
pepti de bonds. Equivalent to oligopeptides are
sodihP ARBYKIES, aRANYden hP&ofRIBEpotARuR hydfKided B RithSdndR ganic base (such
chains as the particular amno acids uSed in an )
as meylo-gbip &jialkyd @nd arydjamines prfbspbstitutpgethgualpmpes)3 3\ selected peptide and
o . a .
any i REREOGNBROPRS alsB B4 UERbAed i bl DI R ol ep s, nuctec
acidsband PNA ;@nd fynchiyn in-stists @rconjuate kabesleassHoed ytafter teathing a targeted
. isostere, hydroxy isostere, diketo isostere, or the
tissug @ YBY\ £ | uor omet hyl ene i sostere. [0076] " Conposition”

al @e791ncA welastitution” wiRFaRhRL to Ak ALIGEPAMAIAb Acida bénetdllyirbRte to
ol i, gopeptide_ 5 or a | abel ed oligopeptide. As used

substifirg hgroup secbiss alkogy.dlagen.hyroxy, nigo.glleweriahed optapappmatic ring
for h§l(ﬁ§%éi’ﬁﬁétrv%illd Qﬁ{allx g% X%Qént.t @@osﬂ{dtig{?ﬁ&gtg'ls‘ég)te%ade on the alkyl chain

equl val ent conpou ut preferab
connefggingitheearombtio/parfibretst the péptide badkbbuney wath, fon énstincegylopepalikglegroups

s B OB e B G Dbl LB Sy osiion o
aminﬁd@ﬁﬂta}lﬁmuﬁﬂ %rﬁalk;ﬁlrgm@, with inorganic acids, for

exa e, ydrochl oric acid, hydroprom c acjd,.

s ;JPB?% cPraE%rrafi SHHE{SRBY inKolye g ush o {'wma&r af,ﬂ?aﬂf‘da& fizplogen, and
methbk K& anldk oz drSupTBYitR beprdaS afk9! ARAoWeL A1k Al Gatatly akyHSroups

_such as, for exanple, acetic acid, oxallc acid,
havingHfewer (1do 3k fatborsaterss aedreferretl. mal ei ¢ acid, fumaric

aci gl conj ' b ' ' ' .
81> Mool ol R teflra Tl il b grepare e mamner
conveitipnal for sach dpmpaingdg! Tid drax endy suithblyaN ellphh @rotédtéde(andsie-shain

may.be fornmed wi.th pol ent netal cations.such as.
prote i T eest e GBS R PEES LT U BB PP il frped and
coupréa@@wimb@%ado&¥1 protelied aRnfd dchifor! pefi@deerivhtives aithe? isdlitfon or on a
cation formed from 15 N, N -di benzyl et hyl enedi anmi ne or

solidsppiprie Fseteetifne theplphaotning fincyprs genetallp fakeeplgoe byurgthare

H S & by
fnc RS e Bk Oy D0 BOBHTRERH LB percnscaony
(“Z"pzoenérer sabstituted agaledsl oy thedasérlahilp Bdluosmsdinatizgiloxycarbonyl (“Fmoc”)

c osition onsi st essentij.ally of .oli ept.iL.de .
arou R oop et By P RBIY e BY REPHIRE i FRBTRL protcring
grouﬁsyiﬁél_hf!ﬁ the Nk, Bin#, Bifaiél AR RISZ)etcr @agovddiveifvitiv efemiind rotecting
groulgqqtg gllﬁlﬁg gﬁ% g&%&%&%&%w{qh 3}72%%%9? %ﬁ)@g%gspt Et ]%.hC?ross and J. Meienhofer,
eds. d.ébﬂ:taflé}ﬂi@ e8| Wew Fofd) 198D UPEot&ioh b BarBRSH brdpd cdnQalddAie by ester

5 n?/ kg body mass of the subject. It maé be useful
formatipm far !tr@arpﬁg;hﬁg@;labﬂe esi¢rs diberpsthivl porthid oaedd kabie esters like tert. butyl
or, s&%ﬁtﬁwﬂl @nwl e?{ersf Jr%%x%%gn(}l}gtically. Protection of side-chain functions like those
of lysine and glutamic or aspartic acid can take place using the aforementioned groups.

Protection of thiol, and although not always required, of guanidino, alcohol and imidazole groups

can take place using a variety of reagents such as those described in The Peptides, Analysis,
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three different oligopeptides. [0078] The thus
devel oped chem cal entity can be adm ni stered and
wo adoracreed in vivo 25 systenically, topicallBCT/NL2007/050092

| ocally. The peptide, or its nodification, can be

adm nistered as the entity as such or as a

phar maceutical ly acceptabl e acid- or base addition

salt, formed by reaction wth an inorganic acid (such
Synth@$is, fB’i@'IoQﬁ hé Qi€ Pafel dhd AppLEEDLORSRSEy, %9(3@ 339 e34a 11l 997 C Activation of

acid, nrtric acid, thiocyanic acid, furic acid,
the cagheryh Besyp o6 thesuiiahly protesiedigntino aqﬁdsﬁrgv&mutes &an ke plaenbythe azide,
mixel GHGRAE v ol oDt ite AR5 e B UARO of cotalyi
and raoehuzati8f-ssppressimgeonppunds ik ¢ iN-Nabydiox ydenkzdtriaralel c

b e e T Y b A e A L B

norbcgRID, &mcbf%&h?r Xhide, Amsa,tta@amyml&esc&f@nb@abms BhseWiatids édh be used.
organi ¢ base (such as nono-, di-, trlalkyl and_ar

See, exgyi ??ees eatidess dpalysis, adesiy, wiclaa e and Paresenddpplied %hemlstm
59(3)P8PL-8 €19 any of the derived entities may al so be
( )lgonj uga egﬂt o sugars, lipids, other polypeptides,
nU0083] c It Balspoasible RNgreparn dlequnmpumjis biyrthesalid msseanethod of
Mem?%pd Lef%?ttarengsotl{%esur eor%?a%% glflrere %’%{’st e%r: knoel}%rgfhe:e{] %g IaBaﬁany and
Merriﬂetd‘lnﬂ@l a’@ﬂtzdefs AMysVsalS’yiﬂh@zsaBTd?@yaVbHS Baf@sLdidyl. Meienhofer, eds.
a gr.oup

(Acatﬁéﬁr% ew )9&? 33@), p?l or%qmqr%?/ﬁﬁ{é;g,?[?rt ?[lnlé%%g{ﬁ Protein Res., 30,

705-BHQ g7 fanalmads dranndbig Uf&gﬁrpe{nhéé PR ﬁeyswllbyzbzﬁg 990). The
present. Substitutions can be nade on 't he al

synthempfporrmnn@dmwft Heepidobend ig rgplaced by an isostpre, grapini gyeeral be

perfo BRI M e R BSL ARG PRl e 8 BRectse

Procedlares besymetasiza thetrhedifiddisestqressart desoribéd iarthe hteranoe,zcd. dior the

"CHZ'l' T'ﬁ?%??%?@ faﬁ\k%'\;gi é"EgogS Flr ?;Eir:]:dor chl ori ne

aqoes83]al Rgedval éfitble pfb%chﬂg(groﬁﬁs and,ah ¥RXeHseOsfRURd phist Peptide

regard to al kyl and | ower al kyl eneral |y al ky
SWIhﬁ?‘%G‘EFSCIGQYa% figmitiawolid suppost, ogn tekey Dot {Bcffeniviays, depending on the
naturPBPtfhﬁéef thrérﬁ %Q@%&hg?&% ‘p‘@mi}g&@% t%&y‘?i"d%@%r{ Uy

gener al epare in a manne
deprotestive tekeoplate dnoler aurhh cazruimpw aud in the ptekertce eﬁsbavmgetsa 1Skg e.g.

r ot,ect ed r tect
volurpisCh BG40 oF 8 Sl i s i s, Bis i Fiolgh v
orjogsept i Aeshe rpessaﬁmyvlathe dpplivdtion ofkmzetled @ syhthtadodfsuch
car boxyl protected amn eptide derivatives

compgRgsefOr FeYIRVE 584 o B d%@% gbf ’fredpegaﬁ@oﬂﬂalmf oVEbesiy Fiology,

Vol. @fS m@nﬁkﬁd‘%cﬁﬁwﬁfhk{l&?té&r@w&?@’%s@'Né‘w t@}q{qugﬁ)ace by
ur et hane 20 functions such as the acid-Iabil

t dP8Shr yAlthough pessibdy m@irﬁiﬁlra@hfmﬁpn @n pensroynic point of view, oligopeptides
accorgﬁ")g%éf th%)ix&e?l{lgﬁ Q(yl.lld also be made according to recombinant DNA methods. Such

methods involve the preparation of the desired oligopeptide thereof by means of expressing

recombinant polynucleotide sequence that codes for one or more of the oligopeptides in question

in a suitable microorganism as host. Generally the process involves introducing into a cloning
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("Z") group and substituted anal ogs or the base-labile

9-fl uorenyl - net hyl oxycarbonyl ("Fnoc") group. The Z
w@emaporah al so be renoved by catal yti c hydr ogeCENLZIN7/050092

O her suitable protecting groups. include the Nps,

Bmv, Bpoc, Aloc, MSC, etc. A good overview of am no

protecting groups is given in The peptides, Analysis,

Synt hesis, Biology, Vol. 3, EE Gross and J.

vehidie(egn HOf1&9mid $ha8eiDN A, AE agheNDN AReqsdhce MeIWto'Rbleatd B%ost cell) a
Protection of carboxyl groups .can take place by ester

DNAsssAvgRcs e9ding for theparasular ofigepepiidayn oligerapiides, jrtiodugiag thy|cloning
hick infd MlicabRelLary @RI d h t

vehick kg bl ga k& rPraShE | 'O%tl%glrl 6‘3238 n&ﬁgﬁg’f l’éf)srt cell thus

transfrmed cVheoma @ﬁkasycu@—lmhtaneﬂ if waedt th@ pempaund maydseuded glycoprotein

&y5|ne and glutamc or aspartic acid can take pl ace

usi ng the aforenmenti oned groups. Protection of thio

As useld (ﬂleﬁh}, h(‘)‘ﬁ.glhtlmtaﬂ a@ll(?!@ys of G@Hp%c%dncl@des gﬁ aﬁinldj avid sequence or other
al conol an azole gro can_ t ake ace usi ng
SequUERSE MOPQmES, WE% g?& laeer flgred ichiflss dhe funcionpRiopestion s the sequence

are etP BitdlI9 ¥ safRah XiidSnot nd&s¥iRl? Bl ckiAR 735 _
CT/ NL2007/ 050092 Synthesi’s, Biology, id. or in Pure

ar{ﬂf)&ﬁi pl Thecfumtionplify of 2 pew{de)or a B tigna] apalogmjthereof can be
s .e.
oA g B P i LA LA g
embddieerazd filectional pepddamiajabue (ﬂﬁsubﬁacted VEecEspaativeddsting usmg a reference

car.bodi de net hod especially with t dit
or cof 1 egide, Fordppren s Br B aRURE S BE ARG of iAo dsih Acuitabl
test c@mEth v rRnang edpabiigPdahe @n&d&k%’eﬁﬁ&'@t@%@feéﬂ de11€§cle dynamics.

ydr oxy- 4- oxo- 3, 4-di hydro-1, 2, 3, -benzot ri azi ne,
For ewngﬂsartbszyff@t OR é?lb@fmoare@w I@w %Mm@@sm& asplantieodel system,

e.g. tl?émlycgfdo §is sﬁ%ftenp oot eH‘ﬁen% v@%‘rqggeﬂt@gd Hﬁa@ﬂn?han cells.Ina

al ysiI's esl| s
ﬁlrth@lﬁpp@t Hiiroles detamaiinifygphd adlitgoé li'lesiancj/ldate BEtRIE to Bl‘BliblGapéptosw for

erampls e, Come ] O MRS TERRPRSH of *' 10 Nerrifi el

Di 06871 endn 5mil¢gﬂles¢ambe rptcswcaﬂddn eHahy agg tforshstaiRgthamghr e
known see, e,g. Bara and Merrifield in The
conspé\ﬁpvej @gmo ﬁﬁﬁil Sygﬂgutl(@y nheos p%ptl Bqnapejwomp@pndszzan ke designed that

funct@’n (_n%@ﬁctﬁrall ERHMS @E orlg?ﬁl pe?;ﬁ@@tgkenp d’sQﬁ@staxIﬁﬁg’pemf But that are

: Knei b- Cordoni er an
for ercanml%mmmgd of ieM;naturgiby ROrringAGit)o ackdscbr Ippmamsdean QVith

“con%%bgs aljn% eacf!iss)llxﬁﬁﬁﬁﬁoqle’ n;e%n%@ ac%?i?’ si’clug> ?s Valqlgigﬁut%& with an%ther

es’ s oun
residizowith generadlylsimigad pbypesties i(Sos hytdrephdb&tﬁty) isoclgthaetha bverhlléfunctloning

erforned Si h revi gusl des ri be tectln
s kY pBiie bR At it BN EE e BB SR BeTEgle 0 Improve a
specifiy ﬂIn'@ﬁ@d Z&n bﬁkﬁogmdéaﬁ"ﬂa%@ Heml@éd% %ﬁt@m ﬁ&%&'uﬁﬁ%vid@ ot R8st one

Ilterature e.g., for the - - - isoStere and
desirgdgpropaity of ap@migggrid sequensst é‘h@ cai), forgigjtamRenirdne by antda-scan

and/og éeg»?afcgltgleﬂ%egﬁﬁbmﬁg . '\?\ﬂtﬂ tjﬂgse(fﬁe%ﬁ"odgf mﬁp}l alﬁfefeﬂ?ﬁe%tldes are

generated, based on an original amino acid sequence but each containing a substitution of at least

porti

one amino acid residue. The amino acid residue may either be replaced by alanine (Ala-scan) or

by any other amino acid residue (replacement net mapping). This way, many positional variants
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synthesis, the cleavage fromthe solid support, can
take place in different ways, depending on the 20
woadoane7ed t hose protecting groups and the typeCDNL2007/050092
linker to the solid support. Usually deprotection
takes place under acidic conditions and in the
presence of scavengers. See, e.g. volunes 3, 5 and 9
of the series on The Peptides Analysis, Synthesis,
of th@bx@%xﬁﬂ)émlﬁ&wi@seqb@x%‘b}e HAMHeBiSsd. IRy }%sttiotn)ﬂ Vabiaht1§ screened for a
i cation of enzymes in synthesis of such
speméé ﬁﬁe\utyd Jhefgenerated flatagredised fogdegign irpprovedipgptigg derivativeseof a certain
nal ysis, Synthesis, Biology, 25 Vol 9, S
mnmEE&HF@ﬁ§ Jﬁand J. Meienhofer, eds. (Acad. Press, New
An aivdogue ca®8IEp be,[fOOBSRNoR gmm;d’d h}wbstbht}'orrmﬁande&hina lakid residue with

a D-Sgy B PR GG T HE SHAR BHioPol Bk o BepBab B e Bot naurally oceur in
natur8CéaaipRFe b PraRAP BPaMaino AN seRmiches] it isphE BxariFle NRERiI to provide a

i nvol ve the preparation of the desjired oligope tide
peptiip ggduesice |9y kpevimactiyity ok pit Psaining acidebigatse iyatsion format, thereby

allovﬁﬁ’é o Veﬁluﬁ&f A8 &? SR ERRsualr- 180988 Wy %ﬂ aEfxg ARAF p&itional

he ol 1 gopeptides I1n question 30 In a
Varlams of ew pgginalsming adid stqueGeriod attegninghor pspeedfasactivitylimpoved

peptlg%&?r&Lﬁﬁﬁ./&% L %g suc"\hI Iﬁ% rl]l% 3(% can bg ggﬁﬁg)i'eg %Sfblﬁtéeé émproved
chardBNfils,n@r It thb&‘en@hﬂ\wﬁ Bqﬂe Blg ﬂ‘laﬁbdfblﬂldbﬁtr}]lﬁm?b pﬂ)ﬁc&idi by B-almbist acids at
.. ce a_ DNA sequence, coding for the particul ar
eltheb?rreg%&@& PRRINLPES| PR BE g stable g diase fignsisae ef brsmigp acids

only \(ﬁhelq!ysesl&%d@ﬁ@ﬁbﬁﬁh&lﬁd@mbﬁm%qn e ab TpRpIYRdreg B@i%topment to
, and culturing the host cell thus transforned

have \hmqﬁcwl elieaiy foovsecoftibespeptide in 4 @amwutwaa eompesinmn dhepgffects may

' incluh?ﬁhﬂﬁ?&edae ﬁé&égo {egetﬁigjhgrn?ac&g%ﬁc% c&suﬁﬁ%)eﬁ@rrgéuﬂm n a longer

I ona epti en s”an am
shelfdife andslespusttiicgent arld clidiehandbisg|tegncenemnoner s, whi ch has

be ltered such that.the functional erti
¢ Vel Brece cribpdmsatassbe By poptine Sl BR RIS iinprises
sequaf@s 8§ &dinblayids gblﬂémugétherh@%l@jm B Berftide ©bhdytrbwder thdir @nino and
tide or a tunctional anal ogue thereof can be 10

carbqa@ a grP WS WhSieH Pt Avast anewmirp aidijsorDaming 40idb FPé%’EainWée the anti-
radla*l{)‘n ﬂtirdg 1s|[ s%%{eaq thﬁ gFJug)rc'bﬁgstl Lgﬁ(@ oghEENHGVA QVVC,

tional pepti a ue 1s gub ect
MTRAG A ¥t LAEW, éQAVLd?(E@? ﬁg}QLrlé'f/erEMFQ VAt Vi3, NMWD, LCFL,

rsv RSPAAJS 0. Y RERLAAE, AL RS ECTBUL Ry, v, v
LHN@]?FEWQ, Ei\/ﬂg{ tM'EEVaEAIDEJ EPBE, G_fG';lUIJ &/ @GN ALPE, & QUENLICHL, TO.AVE,
vecBlt E8h B S8 e L GRS xgg&mgﬁgkcw

QPLRPEVG fMRISNGPAMwhbrifatdeast Hife MRDAHRBSL ré&idleS Mdicated by the
exenplified herein bel ow, or using cultured

standardegnedl Fiteuiepdeis|al I3 -amino acidf urt her as pect it involves
dﬁlﬁﬁ%ﬂ] nA rs%)!l1 ?klﬁ?d {n the/ ar? \{/Qpab‘f%cgeg&tat% aﬂﬁeéétg%o;ngounds of an

amino acid sequence. ThlS can for instance, be done through screening of a peptide library.
Such an analogue has essentially the same functional properties of the sequence in kind, not

necessarily in amount. Also, peptides or analogues can be circularized, for example, by
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exanpl e by inducing a (tenporary) &-Mcell cycle

arrest. [0087] An anal ogue can be provided i n nmany
wowrns/10X76F | nst ance, through "conservative anPCDNRZIOTG050092

substitution.” Al so, peptidom netic conpounds can be

designed that 20 functionally or structurally

resenble the original peptide taken as the starting

point but that are for exanple conposed of

provid@g thérh withl (teym@ROWyEteings, Aithdized 6t MSItMerRed )f@tr@x@ﬁl%le by linkage to
Wth "conservative am no acid substitution," one ani no

lysing ey ¢yseans; Qi péher somppsuds with sislewgheins thabaliney linkage primaltigerigation,
brouift ﬂ@faﬂhérﬁ(— StirBpdaborit] Rl bh, C%ﬁju%ét'e& br otﬂéﬁ‘éﬁ%‘ip&% £ éa)@er% known in

such that the overa unctioning 1S not
the aggif polydiyys labitedirtkgbat al-lowedesomatlpm §ymh¢t@rvermm13 offhrese oligopeptides

as deg&ﬁ%eﬁ %ﬁéév%taanﬁi fgﬁa{o%%l: anra)lr O(P 3}0 a@“{}i?&ﬁﬁ??’ &Eﬁ le%nem provided to be
used iimmb‘(hvsdsntg thd tréemagﬁt of m&llat@?SmJ[l@'Chnﬁ rsﬁmqﬁéglt digea%l glm no
acj equence. This can,, i nst ance, be done
002 Ll g & FBlomah el oy by pppler than
the pEﬁtﬁﬁQ‘rd?&ﬂvh&ﬂ% is H&*i%d@hﬂ 3153 %ﬁherﬁﬁ&fe'b‘?%leﬁBﬁs andfo? %ﬁl?shﬁﬁllons than

based on an original anmno acid sequence but each
by addifisma iitsizRy Adsos abuser hereinp A “Binctignal anpdaguehef apdptide,alopsinot refer to a

large Er%'tei(#lggr p ?ﬂ? A?’qug}ga ‘Eeln%né 312 hﬂﬁ]% a'gﬁlyseglht}]lgg [degt?ﬁgdeefglaﬁ%%@-radiation

nin er am no ac
peptidetiatis éla(xk&eidj}anmnnnmmdsrmpm mg)ath diléess way, many

nt 2007/ 102735
PRI 08 0 o8B Raseil STPTIRD e et f e e eover both

the aétiv@ coMPbLIRGH éﬂﬁe ifv¥¢@tion dd6Hel dria@Bmposifér eitainifig H'BRPBStion of the
for a specific activit The generated data are used

lnvertﬂena%%eﬂxjhwnhﬁrpa@wcs@pf@ yiaccqrteblo spirige slilyent gr exginigntn Of course, a
phaﬁ%eﬂ@ca@%rﬂ &ﬁmﬁerﬂ%gcog@fhs@ i QAHE G R lt@g aﬁt?—rad‘laﬁ{on ge?tgies or

I nst ance, gener at stitution o am no
analogegs$ @ig@omdmhreuﬁ Agcéptabie didueatsiod an ebgcdmptldeTahmbscnbed herein in the

. I : | eadi n ti at does not
denifE OR3P0 8o SRR b Qo B S0 Pk byrgpe s
solut@ns.alii dne eﬁibbdm&ﬁq agotigopeptidd & cofmpositteditpldministeiel i arf effective
ovide a pepti ﬂe sequence of _known act ivity of all
COHC%“&H%@ BandTealion hpmes SySHeRUENS: B CRBTRIRLY ipfsoieapn, Intra-muscular

or intdpleAWNBA abliRinistakiBh NRAoBEL Wy §DadRRdstkdifoh %@ﬁﬁﬂsé@ %ffﬁglblf 8f organs
val ues. By generati tg e%l positional variants of
dqueeipei

or tisgei, b it viserPier vied, avi en 8nid compeieing ay ofigepeatide or
comp%g?lgh E&c%rcﬁﬁé{ovthé é’_veﬁtm?lr %@% &1911.&1%?%111 912@ gg rdbl){egeﬁ {flﬁgle dose, as a

am no ‘aci s can
dlscoﬁtnnltdue Bequm;memf gdriowslipsacoaronthuously foita ]bmmdb)éemeShﬂant to permit

ri t eptides that are protecte
substyfal o etio oFiep® ERRst SRy Of fheichtera! i conGioss atTHEShML the
duratmﬁr(ﬂ‘ tisd B igistrAtA rhdyORey Qéii%ﬁdhﬁ% upéh PhurkbR BF RRtoASThESwould readily
& her tx pes of nodifications include those known

only.
be apPWCtaFF@ bythossrskitlehin e aty ug devel opmant to have
O@HAC I Ale & nﬁgttreﬁloi'xQi%sefuocf(:*‘cm%Iﬁ1 ehﬁol@ 2 bk Baded over a fairly broad
phar CtS nmay

ceutic COfT'pOSI t1on ese e
range. The concentrations of an active molecule that can be administered are typically limited by

efficacy at the lower end and the solubility of the compound at the upper end. The optimal dose

or doses for a particular patient should and can be determined by the physician or medical
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15 include inproved efficacy, altered
phar macoki netics, increasing stability resulting in a
wo evgae273shel f-1ife and | ess stringent cold chBECTINL2007/050092
handl i ng requirenents. [00881 In one enbodi ment of the
i nvention, an anti-radiation peptide conprises a
sequence of am no acids joined together in a chain by
pepti de bonds between their am no and carboxyl ate
specidlif iRflvedN@AKiBL Mntd tonskRPdtioR MR 11AMHONA réfeldht itk tdds chﬂ% fHe condition,
acid. For exanple, the anti 20 radiation peptide is
Welgé’eﬁ"é@géef@ﬁd?ﬁﬁ“t%eﬂcgroup consi sting of WC, LAG AQG

e AV 2o B el e MisRY g n oy R, such o,

for exanp®;, pﬁNp‘ﬁate/H%ﬂeredlsilTne (“PBE'G, or @ufipnshih hph@Rr BMEOT Pursuant to
prefelﬁ%mb?%tswgrggg%@ﬁ%éoE P@@%@S&\@Eﬁ&y r%/%%{:sﬂég%inistered
throu@f@@ﬁﬂgle ddsE a8ty WRAYYREMg-deREY BRten?. SA QtkaVR-Mepg ABBvery system

DI NGFLPAL, wherein at | east one of the amno acid
would be pharmaceolngieal it iarthyg of pideass tolgiahle-olt é‘ffféﬂql Biefesgbly Befebe s

1mm1§ho?|enlél %Mu%hﬂam%gggygljeaélﬁg r@Rh&Ul gér‘?rgt efd ehﬁ tﬁ’J éctllvé molecule

l'e to generate anal ogous conpou
50 asge mgdindain e nﬁ“mtreve lemalsgherenf,ovethe derited tioe pebed dAhe-natl‘mes a@rknown in

eptide. | ibrar Such
the a8 SARbTp Py osBE Bt 1 Bk oo 78 S oGRS Fin B8 scope o
the preeets Gigﬁéﬁtubm Sﬂnfa}il,e delitery Oemgemsladd: :bylt ard n@ﬂlﬂ?iﬁéd to/4hs Gollowing:
_ ti des qr anal ogues can be circul ari or _
mw“g%% FHsOr “B?Foslg‘? IPRSer7PsIansl PAsT et s BYEDs; Viscous

mstllFb"téBVdille‘wbl% RRWoMbiblledeARbIF & hAni S %ﬁl‘?ieﬁea?ld IQbﬁﬁfs' #RIb oW meric
nul tinerized, for exanple, by |inkage to |ysine or

delivesy gnateripds, @vclmsmkye&w}ppe ng/pwypwwleu@ox@ﬁabwgk copelymers,

o S G S Lk 0 A P bt e

polymethdrmeyiammeda'dmgehssarkmmwarbcrhydtdttepc&ymers,l dtc.odsefullalelieery systems are
”%%flle i nk that allows dissociation. Synthetic
well ¥} 1B Bt t hese ol i gopeptides 5 as descri bed above,

angdod4]ncohofahuRial RHeRRYOthe RERAKHSNEUIPFRASE ESmpraskinjectable
herein provided to be used in nethods to the

MicrQCPRBH GFR MiefPsrhstes Aade fromng biegessplablenobmepietvch as ply@klactide),
poly(hpg%)(?f élL} (rﬁgier?F)@E@aroﬁctofné" ?Syﬁﬁ)aailldeag@igfﬁgﬁ@a 1(9 n%collde

eptl snal eptl
p01Y(thohyh11tyr10§10diéJpQP3®dtemm polyasctalat hgactabedzystomns deﬂnptlfilnlg] s

. _an r. substituti ons t han di Lons .in size. Al so
micr 4y oF bt RAFing A A Rmelet of el o0 RV ansft Doisramydts ofter
advatags onatothigfdelivdrp S‘ﬁstéhﬁb | Fo¥ g2dmpilé, ahe8i genexallp a4 lesbeactive molecules
nmer.ely ¢antai ni ng no aci d_sequence |dentified as

and gy be AOmIRIStgres oy GRran éﬁg] RFESPAg M%rewe&ﬁae@assﬁgmmreemheremly

ﬂexﬂﬁmrm;le a&diglSotahe @ﬁlﬁtl&‘{ arfdQhie of k&famate &IQQ Petdasd BE s164t#%h of
p ar naceut i cal erOSl tion" as used herein’is

mlcrqmp@mdnlprpsp}@y@mz@ drug loading and dosage administered. Further, they can be
successfully sterilized by gamma irradiation.

[0095] The design, preparation, and use of microcapsules and microspheres are well
within the reach of persons skilled in the art and detailed information concerning these points is

available in the literature. Biodegradable polymers (such as lactide, glycolide and caprolactone

34



10

15

20

25

30

the active conposition of the invention alone or a
conposition containing the conposition of the
WO pwenoi7zeh t ogether with a pharnaceuti cal |y aceepNaiio#050092
carrier, diluent or excipient. O course, a 15
pharmaceutical conposition may conprise a m xture of
at least two anti-radiation peptides or analogs as
di scl osed herein. Acceptable diluents of an
polyférb RReRAtd Bleudd iflRPmiiaRes IR ehdh thidrdchSsuled %ﬁ@Hl&Qspheres e.g.,
descri'ption are, for exanple, physiological sal
pre-mgdf filmyangd &praymmﬁbmféhe@e polymers containinghp artrV@rr%oleqlrlﬁ would be
suitaflé ?orquﬁl Q@Jagnce%th %&mr{‘féﬁn&{ ﬁggp&sﬁltafngﬁ]ts cémprlsmg the
adm ni stere n an e ct Ive concentration to an
activamioteatile are disrrmmtesry;ﬂatedmmithly thefsoopeeofahlqai)rewnbywentron
ntra

g e Rsnesieniy siTBE tod Grondr 4 AMGRREH AVES of the scive

moleGNERT dcE@FamRNittSthe pre@ént AV@AlGh in06lvéd lﬁﬁd@neﬁ €r Hetenbz@)sulatlon of an
Vivo or .ex vivo, wth perfusion fluid conprisin

activeyolgsple i lipesomes oq:raﬁlélggmqlﬁabﬁesg&;sde #vgH-kngwp lqeé;hmqueg for targeted
drug g&mﬂt érfarbrolggge RSRIERRL AR pPRYralEn SRNEe S dﬁlgﬂb%’d%posomes
0ose, as a SCO I NUOUS seque ce of various doses
is wetl withomthiemeesh oF yerscms skilloé iri the avfand imel decifvhéntgdain ther lgferature.
pﬁgmé‘s ?&bsét%g% Slrlll |a?118 oPdP %g; nf?rn S le % %bgdﬁﬂﬁ@?g% Wive lfblecule in
accordaiioatviththe breséift idniict myolatd the umaqf visaows idsplénel. g thipreohnique,

a nunper of factors that uld readil. b eci.at ed
high B IeERBE ekt Garess pis UL It Practikis malhshk b Upe i o a

strucﬁ?eﬁ@rat%o@ﬂ:e@& S 1M G Wt Righ 9 istBNtyD SudA1é RGh BYRécufar fv@i ghlt Yarriers
broad " range. The concentrations of an active nol ecul e

inclugd dut aranotlemisethtionths fadlosingi dextrang aedieyojodexignselydsggels;
(cros%—éi%e%@%%c%{s r{x%%rla{&%\égcﬁudz (.c?({%%(leihge%t) %%L(?Jé?éfhbg ¥ax§éx§rﬂ§hylcellulose
hyaludase scifmdahp@droitia shifiate. pibd mparstiwrl,dnd uanof dragrldaded viscous

insmg‘ffé'ﬁ Y@ggwwﬁgﬁéﬁ#%ﬁ 2 ggglcfg: | 2? iV\f])voI ved,

t 909 | PirsuaneRSjeti@iofticr appro@ihl akianwioleall&ypniy f)éi&‘drﬂhﬁtered in
such as the condition, weight and age of the gatle

combiasion Mathryporipe BeehapicalpArder r@hr?ayxrs’éz%cr?ﬁeﬁr@ dcglfplose. The
I

actw%h{c))ge%hﬂg%frédyrbefacfozgg Jﬂbérﬁoﬁg:latﬁleﬁl @lég horgrgailla/ IB%{@Q?%M #barrier, or

hnwabmmﬁpbedmpﬁmﬁnmm@mrsuant to 5 preferred enbodi nent s

o, A o bbb B B8 A R v

exampledr ug- del i very systenr A SU|tabIe drug-delivery
system woul d be pharnacol ogically inactive or at
| east tolerable. It should preferably not be
geni ¢ nor cause inflamuatory reactions, and
shoul d pernit release of the active nolecule so as to
mai ntain effective | evels thereof over the desired
Pqnﬁe§$e ﬁﬁlod Alternatives are known in 10 the art as
abl'e for purposes of sustained release and are
cdooE0p| Stlexdion svanbaded on theckmoempeefofential cleavage sites of the sequence

MTRVLQGVLPALPQVVC (residues 41-57) of loop 2 of the beta-subunit of hCG (Cole et al.,
J. Clin. Endocr. Metab. 1993; 76:704-710; H. Alfthan, U.H. Stenman, Mol. Cell. Endocrinol.
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the present invention. Suitable delivery vehicles
i nclude, but are not limted to, the foll ow ng:
wor@roeapsul es or nicrospheres; |iposones and BCTINL2007/050092
l'i pi d-based rel ease systens; viscous instillates;
absor babl e and/ or bi odegradabl e nechani cal barriers
and inplants; and polyneric delivery materials, such
as pol yet hyl ene oxi de/ pol ypropyl ene oxi de bl ock
1996¢ OT521 O7YEICS A. Kardaaé %8I, HrdlocrinAs 100 nked: 1321 X ¥5@)ole et al.,

al cohol s, pol drides, polynethacrylate and
Endagiigne 1508 1SRG 07 JHees, Y eMeutsiman M. Rpsingecz, Methods

r
2000P21: 31185, Sind 64 i ségﬁfrt b 1R YR RBYANE BRoyih FCRBP{Reud O .,
humaeadﬁTNB), rﬁwten s kyrosind ldasse (€ grpumareBTK)| malrrxbheialloprotemase-Z and p-
m crocapsul es or m crospheres nade from a
" bi odegr adabl e pol ynmer, such as poly(dl-lactide), 20
pol y(dl -1actide-co-glycolide), polycaprol actone,
. colide, polylactic acid-co-glycolide,
Ikp“ﬁ Hroxybutyrlc acid), polyesters or polyacetals.
| Noerd13 klbtﬁ)tlaé’sﬁh@r%ng@ﬁmé Wl \eptr&d &?rﬂﬂecrelaﬁﬁ b§’ b g[)ogrletary process

m cr ospheres having a di aneter of about
(Diogyoth By Lorohy sdidsphasd symthesid %nﬁyagve%meg tbt: lﬂgﬂred:dmeﬂ@p{ycarbonyl

(Fmo?%%}tergqéyl HaSdd xﬁéﬁml@ &/i@fﬂ Y. cgl% 0%1[1 orl eereélﬁégi(h(ag’%tphg support. The

nlS ara
mde—q:hansmﬁ’gmﬂhmlﬂvmaswmmtec‘awalﬂ asytst ﬁlﬁb‘tlc&r él" helpbpﬂim tleye s’%f'ﬁthesmed

f bl e d dur at d
mamigl2 s SeonPlt YouP SR ST 5§ Telivaes R 4P AN Gbusalhe gm0
Fmod'protef By Fipeiidifie 1nCHIh|1€th H'@x%a(ﬁ:igﬂ@gﬁ/lf}}) %ﬁ%uphn% of the Fmoc amino

adm ni stered. Further, éW successf

acid Gieg) pith il@@pég,pyé(gfhpgluwcﬁ%{(ml ﬂxﬁlﬁdrofimsf_[’tﬂme ﬂ-@@%@nn

DMF??W 'rrﬂgrm(% l\}ﬂﬁecmg 1119%&}%) pe?ﬁsjéolﬁgl @&% 49(13 gg ?%Bpﬁﬁes%ith acetic

anhyéide/ diisaprdpylethylechinen(DIE Again DMFASNMPe Uiiongotipkesion pﬁlhe tsgnthesis, the

{
peptifSesitard (RusiRiBe Tubdf oLt TG Patit st fER L0 AR sBorgnysiane
(TIS)3%: 22 30 (Witet A8 A butB, TINWZO e DR 2 colBAL BRI The BElNtion was
be used in fornul ations other than m crocapsul es

I's
evapQIad i ¥tcee BMIhE Septidegrecipiigied wittiichy| GieraTae SRR pCRSids were
dlssofv'eli mswgtfer sberpe ﬁ}n}ﬁ%ﬁ%uﬁﬁéﬁ &Y R ESe- gﬂfse "ﬁ% ;%é‘ﬁf ?ﬂ%&@ iy Gid

sui t for 'use 1N accordance
chrormt@gm (RRVERECH HPIFC benditians wWeird: aerdumns ¥ydaer TRAIRE 1810 x 250

mm); %‘ﬁgio\eﬁ%ﬁ{{a&n h%r%lgnt%&afn%lo%g IG/D ‘f'{:ﬁnﬁ’ lgv%feggé%%) Rﬂ% pﬁ é? JrPX in

|nven I on.

acetomtxgh I CBI rvtw(m);eﬂcfm ranei6 atlinginutb pabserbandegvas -ddesied tehi MBEY70 nm,
e.active noleculeg% accordance wi.th the present

Thers Y AFORP e ST DEbNES xR TP AL 3G

10 midGfek \woml ﬁmubved b{ lihédp gﬁaqmsoq 0og Wk 50 ﬁ%késaﬁ:ov&ah@@ﬁm
is_a well-known techniq f or tar et ed deliv
%%/mmute

peptidgs o/ gt g ibmngedLRn LBQr égmavétﬁ& 8% Brfdlopred ;barhacarcgnam 1
The cBilect¥dactiBRATG e bRRAARRES to about 5 ml by rotation film evaporation under

reduced pressure at 40°C. The remaining TFA was exchanged against acetate by eluting two

times over a column with anion exchange resin (Merck II) in acetate form. The elute was
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is well wthin the reach of persons skilled in the art
and wel |l docunented in the literature. 10 [0097] Yet
wa@emrhe73sui t abl e approach for singl e-dose del PBENK2007/050092

an active nolecule in accordance with the present

i nvention involves the use of viscous installates. In

this technique, high nolecular weight carriers are

used in adm xture with active nolecule(s), giving rise
concérfirafed 2B yphil{z8d 2 hddkL qié%ﬁées@até%ége' B f¥e BY dissolving

vi scosity. "Suitable high nolecular m5|g t carrier
themjin#B§ede, "but are not linited to, the follow ng:

dextrans and cycl odextrans; hydrogels; 15

(cross-1linked) viscous materials, including
Exanfrde besd Exaigglel? vi scoel astics; carboxymet hyl cel | ul ose;

o DR icheru@aimsrt S vkl i EA G mice were treated

mtra;bdi*ﬁériehllﬁWQE alsfh Yﬁhjecﬂf&mlt}l& mss ﬁﬁ?ﬁoﬁlﬂtﬁ ﬁSébtid@ (L@@V VLPALP,
098§ FMrsuant tgﬁaet anot her” approach, active

LP G%R@ e('5): MER VEQ IR ML BR¥VE¢ nT§ loé@ﬁ%g)n Rrieand wihalf hours after
the e RRAOARE S g@&{b@%&%ol@%&é‘ t§ 51% %Hecc{bs@ﬁf g"zegﬁ;ér;a%aetlon. In the

regener at e ose ctirve
secorglaxabrimentyl 2eveckonid Gaedd BALBW ihiee gvere fishéxpabddwyhdie@biody to a single

t chs7a_barri be .di.s sed. .
dose pRTEF 0] Sna dviah T Bbes & s B URR FefEimraperioncatly
with wiinBletifjectiintbf @fthdrPB S @b 0o vigh 4 [fé qé @18| 0t®, 1@¥R/RR).Buring the

25 EXAMPLES P tlde selectlon Sel ecti on was
expeimeRidneyiplihan ‘SWﬁ Pensi(eBe Miafesy cyss M%@g §PRjBRCtiyftisiand weight
loss f

)%/%F%Jﬁgglﬁfgcti ?T%ﬁ{t CgerP s%:gl? gé %{éﬁ %roﬁllTaL:_b;Q 2,941 ge é Pﬁ&s%ested had

good gffgescom redusinglsonupodvitiy s: th@ttea:led]_t@nce,l—howelt, ha nffedus Were seen on

oo o S SO e

later phas¢ whth depeaied dossgyand OfkeredliZQdidbdil - 1550; Col e et al .
Endocri nol ogy 1991; 129:1559-1567; S. Birken, Y.
Maydel man, M A. Gawi nowi cz, Methods 2000; 21:3-14),
and on as sequences taken from C Reactive Protein
(CRP) (Beta-catenin, e.g., human CTNB), Bruton's
tyrosi ne kinase (e.g., human BTK), matrix
net al | oprotei nase-2 and p- 5 53. Peptide synthesis
[ 00101] Peptides nmentioned here were prepared
commercially by a proprietary process (D osynth BVY)
or by solid-phase synthesis (Ansynth BV) using the
f1 uorenyl nmet hoxycar bonyl
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wabm7aoxies chai n of gl utam ne was protected w tPCENL2007/050092

10 (Fnoc)/tert-butyl-based net hodol ogy with
2-chlorotrityl chloride resin as the solid support.

trityl function. The peptides were synthesized

manual | y. Each coupling consisted of the follow ng
steps: (i) renoval of the al pha-am no Fnoc-protection
by piperidine in dinmethylformam de (DVF), (ii)
coupling of the Fnoc amino acid (3 eq) with
diisopropvlcarhodiinmde (DI /1-bhydraoxyvhenzotri azaole

“‘"'“(‘HEJ%"@Z?JL "’"ﬁ‘ﬁé@ﬁ!’%’f@?ﬁﬁf‘ﬁ%’@“@ﬁ
I gererrrg—emt

g@ae 1% ng)d fegﬁa Bﬁer(c n)lce

anﬁydrl de/ di i soprjopygethytzam e a( DI |:/-\)5 T D§F IVP7 |

UpIBBS conpl et on ohe |sypbhdsi &9 tiheo/ pdpt s/gle |[r eg9® n
Q€Y eated wWith ABxtiur@8of] teBflluol®adget /8 dci 88
(T i obB8l di |l YBa | (88 ) ogao c-H8 | A%/8 A
L "Ulé:, RN NN e -
3 IMTR L'QGVBJALPQWC" u cu0/ T T oRICYUT His T 4l y/BTT.1 18/8
sorutTom was evapor ated T vacuo and the peptide

pr @gtepieteat ed wi t WD ehiyadia er . Welst iosy UdBayp&®iirsd@®n

1 ed | [ 0-100 ng/ M )L_afd puri4fi ¢d
mnce |iquid |29 99
PEC condi ti ons—wgge' ' gfg
X 250 mm) ;[egRItT{OMNg/s

EGHERG
sy?e thmmmc syS/Bem of80.]1 % TFA in Vates \/ VvigA)
0.1 %TFA In acetonitrile (ACN v/v (B flow

rate 6 m/ndpute  absarbance was detected from 190- 370

oA e

{n 18yso8 ﬁ*‘é“ai‘i%‘t?’”r—‘ﬁr

@%& pepti @ e 7z
A TolTowed by |i nEgarg griadi®Ent -41u% t$5l n 50 em Ut es.
FojpBExanpl € T or €pbl desOWLHALES arfd Ve PALPE® 9 o

m peees 5% B fol llowed Hy PPBndar 08r Adi At [196/8/ i nif e
Th LR + PR Pa len ;or'f c 4P ad + 9 S HALPO &
.‘RG D\ .- LY IOlgll VVJIBU. o \J |/ A2} "N 8\’\( I‘- E/s ‘AIL Uu8/8 ~J
n NERVIGBVEPALPEWVE | TR Y PHUpE U TUTToAITTUET g9 T QUUE G U 9/9
prESSUTE at—20C —The Temar m g TFA Was exchanged

ag aNa REleyed C et ate l[ﬁbay@ bRt :rrmndnwo WeltiBtgos© V Day@afeniradiaivon

890

Wi 5 i Merck 11) in dceffatg
ThiEB2 [ 882735 PCT/ NL200Z/ §MC929’9
cofihs Hi in 28 hours. teds—
| alf BECPREURPWEEPar gt ok 0T usg“by di ssol vi ng—g&em T s
PEBITRECBNHACPGVVand Branpl @92 |5 [ 001021 | [ Thig i r 99

experinent, 12-week-old fenmale BALB/c nice were

Exa;

F: MR Y|evesotbgted endcemprgedewith PBS (control) in a double blind animal study for each
peptide’s relative ability to aid recovery in a mouse renal ischemia reperfusion test. In this test,
the mice were anesthetized, and one kidney from each mouse was removed. The other kidney
was tied off for 25 minutes, and the serum urea levels were allowed to increase. Both before and

after tying off, each of the separate peptides was administered to thirty (30) different mice (5 mg

treated intraperitoneally with a single injection of
either PBS (n=9) or with a peptide (LGQV, VLPALP,
LPGCPRGVNPWS, MIRVLQGVLPALPQWC, n=8, 10 nyg/kg). One
and_a half hours after the treatnment mce were

dsed whol e body to a single dose of 10 Gy

136@?03{ Sl%ﬁgé;ﬁbh&@ éALnAtD&GVSqmmGVX@eUA@rD AQG, E: MTR, and

enal e ,BC mce vvereflrst expose
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10 dose of 10 Gy 137Cs--y-irradiation and then 1.5

hours after the irradiation treated intraperitoneally
wowdoh/1e2733 ngl e i njection of either PBS (n=9) oPCTMNLENOZ050092

peptide (n=8 or 9, 10 ng/kg). During the experinent

nortality and clinical signs (e.g., watery eyes

i ndicating conjunctivitis and weight 10ss) were

observed at different time points. As can be seen from

oligﬁgh@e g B¥dly nPRP I e&hol8SY, ﬁﬂechh 91%)(910@51&? 6f the'tice was

uci ng con unctivitis in the treate mce, homever
deterngined fog @@@ aligopentide as wall aswanihe BUN goncpeizaiion gt iy hayrs, 24 hours

and ?fk? Ny ??é’r%?&lts%?e {@% ift Lf'af)l@% btefqv& {émﬁ&ﬁg r\%,ultfgI of peptide A

ing at "a
LAG@/]O(S&‘,QEICH) NOsBs obtaitied owexacble By.adi ation. 37 WO

5 PCT/.NL.2007/ 500 2. T f
© o TOhAL ey b et B T ofigy by vein wes isolated
and Q&ILYHEQ &t 25 iR @si hﬁ‘l&oﬁsﬁﬁlaﬂclémfiomuﬁn%b 8¢ am”m‘idl@were placed
body exposure to (10 Gy) y-irradiation rta

on adieetéeng paih wdnainiaybody terapesatereat 3PS E}V@WS@F@W@CW ghe clamp,

B T

saline R4 40EVh BRI Qo 810/ Bﬂa/@p@ﬁsiowos ttgy/left kidaewthy rightkidney was
fter. irradi ation s af. .
rem e ey R o Sl By ooy 8331 ST il isp by glppping,and
at 2.0/48afi] ‘B hodeP M rdpeFul6d 0/8 8/8 LPGCPRGVNPWS 0/ 8 1/8
0/8 8/ 8 MIRVLQGVLPALPQAC 0/8 1/8 0/8 1/8 Table 2.
Effects of Intraperitoneal treatnment with peptide (10

6] hebelsthe ) Fok B BALBUS P CeperiuBighpur

ovexoosur y-1rr di ation

PH!E)rtaIl Ddys af t|/d irrad ﬁtlon O 3D4 56 7| EPBS 0/9|F
019 079 DIPA8V) |Tadav) |@AaG)  |(aQe) | MTR) | (MTRV)

6/10 6/10 0/10 4/10 4/10 4/10 2/10

*P< (vs PBS) | NS 0.01 0.01 0.01 0.01 0.01

*2x2 Chi-square test. df=1

[00106] Peptide A (SEQ ID NO:4) was the first peptide administered in the renal
ischemia reperfusion test. The personnel who performed the experiments went through a
learning curve while working with peptide A. During administration of the peptide in the
inferior caval vein, some animals experienced moderate blood loss from the site of injection,
whereas others did not. Inadvertently the animals were returned to the stable without drinking
water present in their cages the first night after surgery. Also, by mistake, the animals that were
intended to be sacrificed at 72 hours were killed 48 hours after reperfusion. None of these or
other problems were encountered during the experiments with peptides B-F.

[00107] As can be seen, mice administered the oligopeptides MTRYV and éspecially

AQGV did much better in terms of both survival (a significant reduction in mortality versus the
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LQGY 0/9 0/9 0/9 1/9 6/9 9/9 VLPALP 0/9 0/9 0/9 0/9
3/9 9/9 LPGCPRGVNPWS 0/8 0/8 0/8 0/8 6/8 8/8
WOERVLGQZA_ PALPQAC 0/9 0/9 0/9 0/9 5/9 9/9 Wt BCHNENS/050092
Days after irradiation Weight | oss Days after
irradiation 0 4 04 PBS 0/9 6/9 0/9 9/9 LQGV 0/9 3/9
0/9 9/9 VLPALP 0/9 0/9 0/9 9/9 LPGCPRGVYNPWs 0/8 0/8
0/8 8/8 MIRVLQGVLPALPQAC 0/9 0/9 0/9 9/9 5 Exanple 3
PBS c[oggép%bugi' ahd %du@&pBDN' @B Eenfiratiéh thaf\thelobiYol dPoup\BBY) ofdhe group
E: MIR and F. MRV ) were tested and
admlré%iﬁliﬁd mecptmrtoﬂfgmsué%somth B19Fe myiceURGYiRE anthihe serumitpplevels being
Y, t t
much SO PGHer BEG), S bR oS pRlce RG] 808, g IR, n his
experimertt ha\ﬂng es teducing effedt oe BUBY eorermtsition ¢azk dausedhal signidicant reduction

ot S NI Aol SRS BB p LAt n e

tested BT Rdues.al | owed to i ncrease. Both before and
after tying off, each of the separate peptides was
admnistered to thirty (30) different mce (5 ng 38
Exa £007/ 102735 PCT/ NL2007/ 050092 ol igopeptide / kg
ody mass intravenously), after which, the nortality
0f[00198] rfnseoligapeptide (4 whswstested fordtschpasity gorsdpes BlgNdevels in the
s, was t he n
mice 45 o % r¥RSnsA YR thel FRGRT ThGhesRls @ shth A bR ffom. s can be
seen, hﬁb@d&n{:ﬁ%&kdﬂdh@ gligdpeptidedLAGY nofv dié piuichl betfer irf teAfd/of BEsurvival (a

4)) obtained in exanple 3).. 5 01041 Un .
significgRaied¥o T o RS syt %m@ W fﬁ%’“ﬁcg&@?‘tcgﬁﬁmfmn
thantﬂggoﬁ/[ﬁjlgrdugqugpl ated and occluded for 25 m nutes

using a m crovascular clanp. During surgery animals

were placed on a heating path to maintain body
Examgfé'r?erature at 37C. Five m nutes before placing the
anp, and 5 mnutes before releasing the clanp
m_:[()kgwpquue pxldmkmal dligopeptided (G nVDPALHQ),d‘I (%LMLP é, I (LQGV) andJ

dmi ni stered int

L SperrttEir BereRe T g TRE T e e Brb dsagrteg ebove
The rERIB ¥RGhoWh GNENbIE 4BEloind A RS ba%&ei‘@ﬁl@dé aﬂ}hnﬂ“ﬁ&ﬁ:ﬂ the@ligopeptide

bl ood urea nitrogen before clanping, and
LQG did show reduced BUN concentration early in t e experiment (at 24 hours
post-reperfusion) and mice administered VLPALPQ did much better in terms of reduced BUN
concentration late in the experiment (at 72 hours post-reperfusion) than the control group (PBS)
or the group administered the other oligopeptides, with more mice surviving and the serum urea

levels being much lower than in the other groups.
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at 2, 24, and 72 hours after reperfusion.
Table 3 (nortality at 72 hours
(LAGV) ( ABER/NL2007/050092
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Results -
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than the control group (PBS). 15 Exanple 5 [00109]
Four additional oligopeptides (G (VLPALPQ, H

wa@ YoPAPRP; | (LQGY) and J (LQG) were tested POI/NLI®I/NS50092
capacity to reduce BUN |l evels in the mice test as

descri bed above. The results are shown in Table 4
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bel ow. As can be seen,
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LQG did show reduced BUN concentration
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PBShr Z2ndan 281114172 161080 t 56181 CARBOXYE

cont}” 157 4ok 1 251808 SRR 943315

MearN 9. 718333 16862 26. 3fs5 22. 31 4NVPF- 4
1. 882722 2.185203 20. 62105 15.96444 N

D2735

P5 m n renal
A-J Peptide t=0
N-term FREE A
5 NVPF-47 LAGV
B N 18 3 11 8 B

5 AQGY  sd

R0 10 20 10 C

I\/Ean 10. 15185 18. 13333 59. 24375 74 4 NWPF-44 LAG SD

0213#01)4551111/337-@21 LB\(EMS 51 22154 N
e T Y R SO
p=0.9248 NMPF-44 LAG

p=0.4043 NMPF-43 AQG

p=0.1848 NMPF-12 MTR

p=0.0106 NMPF-11 MTRV

p=0.1389 NMPF-7 VLPALPQ

p=0.5613 NMPF-6 VLPALP

p=0.9301 NMPF-4 LQGV

p=0.0030 NMPF-3 LQG

ey

9f6 16 6 D Mean
AQG SD
26 8 16 6 E nean
12 MTR SD

At 24 hour post-reperfusion statistical analyses revealed P-values of:

A p=0.0017 NMPF-47 LAGV
p<0.0001 NMPF-46 AQGV
p=0.8186 NMPF-44 LAG
p=0.2297 NMPF-43 AQG
p=0.0242 NMPF-12 MTR
p=0.0021 NMPF-11 MTRV
p=0.0049 NMPF-7 VLPALPQ

p=0.3297 NMPF-6 VLPALP

T o @ H g9 0w
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N 26 10 6 6 F nean 7.462963 15. 08571 34. 57368 39. 8375
NWPF-11 MIRV SD 1.338526 1.422941 15.18083 21.45973 N
w@07/14838 G nmean 8. 256667 13.58 37. 79375 37. 6BFBNL2007/050092
NMPF-7 VLPALPQ SD 1.304021 1.927462 18. 33007 29. 32872

N 30 7 18 8 H nean 8. 423333 16.24 62.4 47. 05 NWPF-6
VLPALP SD 1.255521 1.370482 13. 33867 20.92728 N 30 10
9 7 41 WO 2007/102735 PCT/ NL2007/ 050092 | nean

- 7.1518182018328 BRSRF-26.Q6%33 73. 17778 NWPF-4 LQGY SD
1. 537356 2.956913 14.53573 23.3083 N 22 318 91 J

melan 7.PE9EE85 NVIEE3 6064 83. 95714 NVPF-3 LQG  SD

oo b b RS S K 0 oo

1.549169 2.215167 22.4659 34.82713 N 29 8 15 4 At 2
Exanti&é post -reperfusion statistical anal yses reveal ed
-val ues of A p=0.0491 NWPF-47 LAGY - B p=0.0008

NNBL 0P "R@Biemﬁne d@e-@a@o&%48aﬂ}$ﬂ§ﬁp44wb@>@ude@ﬂp fﬂQ@ﬂ@vmg a

F-43 A - p=0. 184 NI\/PF 2_MIR - 0106
good ﬁ%&g on é € juige tps %@A%Q%M ), algp having superior
effecporQB@ﬁT]& tlwﬁl%e@es\tédpﬁ\@zample 3) were also tested in a dose-response manner in

the mouse renal failure test as described above. Peptides were tested at 0.3, 1, 3, 10 and 30
mg/kg dosages given as described in Example 3. P values (calculated by Mann Whitney U-test
(SPSS for Windows)) of serum urea levels of PBS compared to peptide D groups at 72 hours
post-clamping were at 0.3 mg/kg 0.001, at 1 mg/kg 0.009, at 3 mg/kg 0.02, at 10 mg/kg 0.000,
and at 30 mg/kg 0.23, for peptide B groups these P-values were 0.88, 0.054, 0.000, 0.001 and
0.003. As can be seen, peptide D (AQG) did reduce BUN levels surprisingly well at the lower
dosages tested, as compared with peptide B (AQGYV), while the beneficial effect on mortality

was also still notable at the lower dosages tested.

Table 5 Mortality in dose-response experiment 24h 72h
PBS 0-9 4-8
AQG 0.3 mg/kg 0-10 2-8
AQG 1.0 mg/kg 0-10 1-8
AQG 3.0 mg/kg 0-10 0-10
AQG 10.0 mg/kg 0-8 1-10
AQG 30.0 mg/kg 0-8 1-8
AQGYV 0.3 mg/kg 0-9 2-10
AQGV 1.0 mg/kg 0-10 1-8
AQGV 3.0 mg/kg 1-10 0-10
AQGYV 10.0 mg/kg 0-10 0-8
AQGV 30.0 mg/kg 0-8 3-10
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post - cl anpi 1 . g 0T, &z LT mo/ kg

0. 009, at BIQnﬁW[ kgﬁgsﬂ, Efz(ﬂ 34)'at E/Cl)(éw}; ?('gg 0. ()4?()3, g]nd at 30

ng/ kg 0. 23, [Heptidgle (ALED IBOgngths%.Bese 2-8/al ues were

0. 88, 0. 05460680001 —and 093—As—fcan—be seen,
peptide D (/ @IE@&A@@Q BOKE | B8l s & rpri si ngly
wel |l at the|f.gW& B §Q@ps@g keSked, ageconpared wth
pepti de B (ASE\/\ % eﬁ%e%efl cial (effect| on

p
nortality \Reptidd BéAQGN l Orlimg/mnl 80.8t t 2.6 ower dosages
tested. Tabl a-gosesresponse—exper i ment
2ah 79h PB:%%BE"@V’Z _(%QGV 3.0 mg/k“g 37.4°>F9%
Peptide B (AQGV 10.0 mg/kgltl2  37.1

Peptide B (AQGV 30.0 mg/kg 47.8 38.0

standard error 24h 72h
PBS 7.1 14.7
Peptide D (AQG) 0.3 mg/kg 18.6 3.5

Peptide D (AQG) 1.0 mg/kg [7.2 10.2
Peptide D (AQG) 3.0 mg/kg 3.5 10.7
Peptide D (AQG) 10.0 mg/kg 8.0 3.4

Peptide D (AQG) 30.0 mg/kg 9.5 12.9

Peptide B (AQGV ) 0.3 mg/kg [10.8 14.1
Peptide B (AQGV) 1.0 mg/kg [11.7 14.3
Peptide B (AQGV) 3.0 mg/kg 7.6 2.6
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AQG 0.3 ng/kg 0-10 2-8 AQG 1.0 ng/kg 0-10 1-8 AQG

3.0 ng/ kg 0-10 0-10 AQG 10.0 ng/kg 0-8 1-10 AQG 30.0
woruorgo038 1-8 AQGY 0.3 ng/ kg 0-9 2-10 AQGV HCONIDENOR/(QS0092

0-10 1-8 AQGV 3.0 ng/kg 1-10 0-10 AQGV 10.0 ny/kg

0-10 0-8 AQGVY 30.0 ng/kg 0-8 3-10 43 WO 2007/102735
PCT/ NL2007/ 050092 Table 6 - Urea Levels in
dose-response experinment 24h 72h PBS 57.8 85.4
Pepti de D ( AGRigOBIACIVOI mg/k;w Pdpbi de P (AQQ)
0 ng/ kg 4 ptide QG 3.0 mg/ kg 39.3
40 3 Pepti dee{B\(Q@p(i\O)lﬁ)Q@gkg&% 8 725688 Peptide D
(A@) 30.0 Igl r\g 528—58-9—"Pept B—{-AQG0O. 3 rrg/kg
62.4 86.7 PepﬂdeB(AQG\/lOrrg/kg 50.0 52.6
Peptide B (AQGY 3.0 ng/kg 37.4 19.6 Peptide B (AQC;\/

(\\h!

10.0 nolkg41.2 37 1 Peptid

38.0 |dJehledatatistieal ghenifigance? mﬁm D

(AQD) | Qs BelfPAnih frod hels REBAEYEspBnde QD) 1. 0 0/ kg 7. 2
experiment 72 hours post-clamping. PBS control
compared to peptide administered groups. 72h
PBS NA
AQG 0.3 mg/kg 70.001 |
AQG 1.0 mg/kg 70.009 |
AQG 3.0 mg/kg 0.02 |
AQG 10.0 mg/kg 70.000 |
AQG 30.0 mg/kg 023 |
AQGV 0.3 mg/kg 0.88 |
AQGV 1.0 mg/kg 0.054 |
AQGV 3.0 mg/kg 70.000 |
AQGV 10.0 mg/kg 70.001 |
AQGV 30.0 mg/kg 70.003 |

[00111] Septic shock experiments were set up to determine which peptide was best
suited to battle acute inflammation.

[00112] Mice used in sepsis or septic shock experiments: Female BALB/c mice of 8 to
12 weeks of age were used for all experiments. The animals were bred in our facility under
specific pathogen-free conditions according to the protocols described in the Report of European
Laboratory Animal Science Associations (FELASA) Working group on Animal Health
(Laboratory Animals 28: 1-24, 1994).

[00113] Injection protocols: For the endotoxin model, BALB/c mice were injected i.p.
with 150-300 pug LPS (E. coli 026:B6; Difco Lab., Detroit, MI, USA). Control groups were

45



10

15

20

25

Peptide D (AQG 3.0 ng/kg 3.5 10.7 Peptide D (AQQ
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$51 Septic shock experinents were set

up to gefclKddr, Wit € ddeRibleitehwRior figRtencs coHiphRd td Aormal mice.
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D Dead

[00115] A first set of septic shock experiments were set up to determine which of the
peptides LQG, LQGV, VLPALP, VLPALPQ, MTR, MTRYV, VVC or QVVC were capable of
inhibiting lipopolysaccharide (LPS) induced septic shock in mice by treating mice with a single
dose of peptide at two hours after LPS treatment. Peptides were used at 5 mg/kg bodyweight
BALB/c mice were injected i.p. with escalating doses LPS (E. coli 026:B6; Difco Lab., Detroit,
MI, USA), predetermined to be leading to 80 - 100% mortality in 24-72 hours. Control groups
were treated with PBS i.p. only and showed no mortality.

[00116] A second set of septic shock experiments were set up to determine which of the
peptides LQG, LQGV, VLPALP, VLPALPQ, MTR, MTRYV, VVC or AQG, AQGV, LAG and
LAGYV were capable of inhibiting high dose LPS induced septic shock in mice by treating mice
with a double dose of peptide at 2 and 24 hours after LPS treatment. At each treatment, peptides
were used at 5 mg/kg bodyweight. BALB/c mice were injected i.p. with high doses LPS (E. coli
026:B6; Difco Lab., Detroit, MI, USA), predetermined to be leading to 80 - 100% mortality in
24 - 72 hours. Control groups were treated with PBS i.p. only and showed no mortélity.
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Resultst- 72 hours. Control groups were treated with PBS

p {)] ?nly and showed no nortality. [00116] A second

eptlg"ee%“’%eptl c shock experiments were set up to

dqoer1y] nwe ‘éélb&@d ok symﬁemsnﬁ@pe des MOR, va,, LQ@H@(QGV VLPALP
and V\{JLPF/)\ALLPFE), as I\V/\Ilgl:f as QVVC and VVC In a later %;\s/e of the study we also selected for
synthesis alanine-replacement-peptides variants derived from LQG and LQGYV, whereby a single
substitution of one amino acid with alanine was made; four (AQG, AQGYV, LAG, and LAGV) of

which the results are presented here.

Septic shock experiments

[00120] To test the effect of peptide early in the development of development of shock,
mice were treated at two hours or at 24 hours after treatment with varying doses of LPS by i.p.
injection with test peptide at 5 mg/kg bodyweight. All LPS doses resulted in 100% mortality at
48 - 72 hours in the non-peptide treated mice. The results are shown in Table 8. Of the seven
peptides tested, peptide VLPALP and LQGV showed a marked protective effect agéinst
LPS-induced sepsis.
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25 LAGVY were capabl e of

i nhi biting high dose LPS

i nduced septic shock in mce by treating mce wth a
walobhie7sbse of peptide at 2 and 24 hours aft ePCL/RB2007/050092

treat nent.
ng/ kg bodywei ght .

At each treatnent,
BALB/c mce were injected i.p. with

pepti des were used at 5

hi gh doses LPS (E. coli 026:B6; Difco Lab., Detroit,
M, USA), predetermned to be leading to 80 - 100%
nortality in 24 - 72 hours. Control groups were
dowit b PRS J n.only and showed no onrtalify 46
|{%bil@&)?/ 10273p PCT/ N.2¢6ingR5os0aimipBoation S A f urt her
set of septic]shock experipents were setup to
ldet er mi ne whi kh of the |88 des LOG LQGV, VLPALP,
VLPALPQ MIR, e cte =618 hrDSt
sui-ted-to be ror
thepHdgeeted th 0 ybt @rrﬁni“(rjg5 D
t he percent o aften late or
1 ce wer
imp@ected i.p. 6:B6;] Ofc¢o (2|4
Lab.—Detroitl1 M . et -ned-ito-be|Headi-ng
to 100% rmortal 7Ty in| @4 Houis [wi{Bd& | pdpt|ad | |! 3
=] ared W PES 50 3
d no rqaljity. [035181 A cormaraﬂ e
trial was set]8p to @& rel|pgptidgq AMR}jand ﬁ’v each| 6
1 Al clontr odc THA o A1 A
trial conprispd’six ups of |[si (Zldlanima S;| two 214
groups anf e V[ Ny praceda (PES)| onel giqup; | 3
Pepbsdan gpne _drolp (3
re@@lvi ng pepj rtle sow ¢é |Angyrt h), one6grotp (4
_ 4 {Hsetrce e;s_cm)l aftehrene—gH-eHp
pepti de AQGV £0ur ce syn€i1). Pent i fde/lpl a€e=bo im
hese groups pgs adn) gifsTereq [Ty rouf s [af fgiLPS| OPS
source) was lsed 10-011ng/ kg, |Si ckiless scor eq
re done at P8 2, 2p626 42|and 48 |holrd4af2er |LP$
Nt act AN 15 Rocasl o Oanfl a caollicaect i . An faVa N | ] \ AL
IIJ cCColT1T UIl. L \NCSUT rUlJl T |3 CTiCT LAY LI li.J.\JJ v
sel ected for ;31/ t hes é t hie pgpti led MIR, I\/ﬂ'élz\, L QG,
QGV, VLPALP | ggd VLFALPQ; @5 Vel [as| NV and WCn| 1
Later phaselof thel sfludy we Ial $0 isel edted fiorl 20
SYIRAERI s al apVhe-repb qcenen-|peptildes \Jar| antls
derved—fromEoo—ahn vi—wher-eby—ta—sed
substitution JWone AYrif No A¢ild Wt H al ai nE® yds made|;
[four (AQG AQEY, TAG g and CAGY) of N qn TRHerepur TS
are presented] here ept iic shacklexperiments
8 6 313 21311
8 6 214 511
8 6 214 511
9 5 3011 1121 1
9 6 214 511
9 6 3121 21111 2
10 6 3 3 3 2 1
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25 [00120] To test the effect of peptide early in the
devel opnent of devel opnent of shock, mce were
wWo e@atiextsat two hours or at 24 hours after tremtT®DNL007/050092
with varying doses of LPS by i.p.. injection with test
peptide at 5 ng/kg bodyweight. Al LPS doses resulted
in 100% nortality at 48 - 72 hours in the non-peptide
treated mce. The results are shown in Table 8. O the

| EER o AP IBe | nuced
d 2007/ OE"B@/I@CT/ NL2007/ 050092 Tabl e 8
9 TR/ g 1 iy T
O B3 IER 5 0B €2 2|2 | P
1*l6bg Beo51lsi [8l3d4
e B O oo
7**651511%656321485)"53231282624 2
WLPALPQ 7* 6 313 21212
7% |6 511 6
B 6 1132 1132
8 6 1132 6
10 6 2|4 BE
10 6 1] 123 BE
VVC 7% 6 42 2 2
7% |6 22t (111 3
10 6 2122 212 2
MTRV 7% 6 313 4 2
7% |6 231 R 2
10 6 2121 211 [1] [1]1
| 10 6 11212 3 3
MTR 7% 6 303 2131
7% |6 T3 [1]1 3 3
10 6 2131 11l |2 13
Table 9

peptide administered twice (t=2 hr and t=24 hr) 5 mg/kg at high LPS

dose
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862451953111211 962451963212
112 106 33321 48 W 2007/102735

wean/M2607/ 050092 Tabl e 8 single dose adn ni BCT/AL20N050092
5 ng/ kg effect at t=24 hr effect at t=48 hr Peptide
tested LPSn 012345D012345D dose 10 6 4
2222 VLPALPQ 7* 6 3 3 22 7** 6516 86132
132861326 106 2 15 106 12315 WC7*

Reptidg tested 6 JLPS1 2|8 |P MIR27+3643| 3 | PR0O11 213648 |D
1133 10 4,23 1|21 B |Tablg 9 ‘
LQG 10.5 5 5 5
11 6 6 6
LQGV 10.5 5 5 5
11 6 2|4 2 4
VLPALP 10.5 5 5 5
11 6 2|4 1 6
VLPALPQ 10.5 5 12 2 3 2
11 6 6 4 2
11 6 6 2 31
VVC 10.5 5 5 2|3
11 6 6 2|4
MTRV 10.5 5 1113 2|3
11 6 4 2 6
MTR 10.5 5 411 5
11 6 6 6
AQG Fi05 |s| 2112 2 |3
11 6 4 2 6
LAG 10.5 5 5 6
11 6 6 6
AQGV 10.5 6 213 5
11 4 2|4 6
LAGV 10.5 5 1 4 1 4
11 6 1[1]3]1 2 4
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peptide adm nistered twice (t=2 hr and t=24 hr) 5
nmg/ kg at high LPS dose 49 WD 2007/ 102735
weEFanM2807/ 050092 effect at t=24 hr effect apCt/NEB0ND50092
Peptide tested LPSn 012 345DO012345D dose
LG 10.5555 11666 LQGEV 1055551162424
VLPALP 10.5 555 11 6 2 41 6 VLPALPQ 10.551 2 2 3
2 116642 1166231WC10.55523 1166 2
0 Tdevalitelthd eﬁ”eo% oBpdpti eht irPti
Mﬁﬁy ot e gélpl d@tréat& %Me%rk’li%rgaé m$5r5t5me of
develepmmt of S'@OC@ m}sz@@ovrqt;%e%atzws hsuri or at 24 afteg LPR@jectionHys.p.

injecﬂond'wilh fhst ;Je];tige d S]mg/k% bgd);‘Weight. The mice were followed for 84 hours instead
of for 48 hours in the earlier experimentsf The results are shown in Table 10. Of all tested
peptides, only AQGV showed 100% survival and no remaining clinical signs of shock at 84

hours after LPS-treatment when given both early or late in the development of shock.
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50 WD 2007/102735 PCT/ NL2007/050092 [001211 To
evaluate the effect of peptide treatnent at an early
w@eoozavE3point in tinme of devel opnent of shockPCTNTLE07/050092

were treated at two hours or at 24 after LPS injection
by i.p. injection with test peptide at 5 ng/kg
bodywei ght. The m ce were followed for 84 hours
instead of for 48 hours in the earlier experinents.
Jhe results are shown in Table 10. O all tested 5
geptides, only AQGV showed 100% survival and no
«&emai ning clinical signs of shock at 84 hours after
EPS-treat ment when given both early or late in the
_ﬂ‘evel opnent of shock. 51 WD 2007/102735

/'NL2007/050092 NO N bA 3001- 1000 o "8,

[00122] Table 10
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bAc 23 acCL lca: 8-j 8 i COD C4d4cz FQJ Qi-=;
~( 0O0880S0O W!'rr"rgl azpplfoppp -~
wah2007d¢2765 8 8i 8 8= 18 8 ,00 ++ N it r dr PCT/NL2007/050092

r,r wkF-~2Z} i I I'la, § ocnOv8838°'8 880CD
| 88 O 00cC~ONTrl Nz0O88 8S 8 888 8r
rrr 5 rrrzrr +4y~zClLrn W" m>>a. 52

VO 2007/ 102735 PCT/ NL2007/ 050092 1001231 Conparati ve
t Itr[o@zsjvrt%r@wat&@%l MER And AYAE Latl QRVeWBrofiPiWoBrcedtlall at
a

Smg/kg.

Table 11
LPS=10-11
mg/kg
#970= 5 mg/kg LPS compound
#971=5 mg/kg treatment  treatment
#Ansynth 12
#Ansynth 46 Sickness
scores
No | Ohrs 2hrs 22hr | 26hrs | 42hrs | 48hrs | Survival %
S
Group 1A 1 0 2 4 4 5 dead
PBS 2 |0 2 3 3 5 dead
3 0 2 5 dead
4 |0 2 3 3 3 2
5 10 2 4 4 dead
6 |0 2 5 5 dead
Group 1B 1 0 2 4 4 4 dead
PBS 2 0 2 5 dead
3 10 2 3 3 2 1
4 10 2 4 dead
5 0 2 4 4 5 dead
6 |0 2 5 5 dead ‘ 17%
Group 2 1 0 2 Dea
d
#970 2 |0 2 3 3 5 dead
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5mg/ kg. Table 11 LPS= 10-11 ng/kg #970= 5 ng/kg LPS
conpound #971= 5 ng/kg treatnent treatnent #Ansynth
wd 2oorAmsyht h 46 Sickness scores No Ohrs 2hr SPRRNL2007/050092
26hrs 42hrs 48hrs Survival %s Goup IA 102445
dead PBS 2 02 3 35dead 3025 dead 4023332
50244dead 6 0255 dead Goup 1 B102 444
dead PBS 2 02 5dead 3023321 4024dead 50
TaBle414 5 dead 6 0 2 5 5 dead 17% Goup 2 1 0 2 Dea d
#970 2 0 2 3 3 5 dead 53 WD 2007/102735
PCT/ NL2007/ 050092 Table 11 LPS= 10-11

LPS=10-11

mg/kg

#970=5 mg/kg LPS compound
#971=5 mg/kg treatment  treatment
#Ansynth 12

#Ansynth 46 Sickness
scores
No | Ohrs 2hrs 22hr | 26hrs | 42hrs | 48hrs | Survival %
]

Diosynth 3 0 2 2 2 2 2
BV
MTR

4 10 2 2 2 2 2

5 |0 2 2 2 4 dead

6 |0 2 4 5 dead 33%
Group 3 1 0 2 2 1 1 1
#Ansynth12 2 |0 2 2 2 2 1
MTR 3 {0 2 4 5 dead

4 10 2 3 4 4 dead

5 1|0 2 2 3 5 dead

6 |0 2 2 2 2 2 50%
Group 4 1 0 2 2 2 2 2
#971 2 |0 2 3 3 2 1
Diosynth 3 0 2 2 2 2 2
BV
AQGV

4 |0 2 2 2 2 2

54



ng/ kg #970= 5 ng/ kg LPS conpound #971= 5 ng/kg

treatnment treatnent #Ansynth 12 #Ansynth 46 Si ckness
waemraa273No Chrs 2hrs 22hr 26hrs 42hrs 48hrs SewNLz107250092

s Diosynth 3022222 BYMR4022222 502

2 24 dead 6 0 2 45 dead 33% Goup 31022111

#Ansynth 12 2 02 2 2 21 MR 3 02 45 dead 4 0 2 3

4 4 dead 502 235dead 6 02222250% Goup 4
Table@12 2 2 2 2 #971 2 0 2 3 3 2 1 Diosynth 3022 22

2 BY AQGV 4022222 54 W 2007/102735

PCT/ NL2007/ 050092 Table 11 LPS= 10-11

LPS=10-11
mg/kg
#970= 5 mg/kg LPS compound
#971=5 mg/kg treatment  treatment
#Ansynth 12
#Ansynth 46 Sickness
scores
No | Ohrs 2hrs 22hr | 26hrs | 42hrs | 48hrs | Survival %
s
5 0 2 4 5 dead
6 |0 2 2 3 2 1 83%
Group 5 1 0 2 3 3 2 1
#Ansynth46 2 |0 2 3 3 3 1
AQGV 3 10 2 2 2 1 1
4 10 2 4 4 5 dead
5 |0 2 2 2 1 1
6 |0 2 2 2 1 1 83%

[00124] Several reports have suggested modulation of the immune system by intact
hCG, but such effects of breakdown products have not been reported in the scientific literature.
Benner and Khan (Scand. J. Immunol. 2005 Jul; 62 Suppl 1:62-6) studied the possible
immunological activity of the in vivo liberated peptide fragments originating from nicking of the
sequence MTRVLQGVLPALPQVVC (residues 41-57) of loop 2 of the beta-subunit of hCG, in
lieu of the fact that peptides as small as three to seven amino acids generally are not supposed to
have significant biological activity.

[00125] We have designed peptides that block completely LPS induced septic shock in

mice, in several cases even when treatment with these peptides is started up to 24 hours after

55



ng/ kg #970= 5 ng/ kg LPS conpound #971= 5 ng/kg

treatnent treatnent #Ansynth 12 #Ansynth 46 Si ckness
waemraa273No Chrs 2hrs 22hr 26hrs 42hrs 48hrs SewNLz107050092

s 50245dead 6 02232183% Goup510233

2 1 #Ansynth 46 2 02 3331 AQGVy3 022211 40

2445dead 5022211602221183% [001241

Several reports have suggested nodul ati on of the

LPS ihjaBEGE Thesd SupriBys drOhRE hble mlbh%e sreaictRhfof MIF (ﬁns finding

breakdown products have not been reported in th .
providssitkmpaspibiley pf piapeitie use ekheseperiss KOTARe fresaAes.of patients suffering

from}aﬁmﬁﬁg#n'u 005 Jul; 62 Suppl 1:62-6) studied the
pPOSSI g i mmunol ogi cal activity of the in vivo

|'i berated peptide fragnments originating from nicking
of equ e MIRVLQGVLPALPQWVC (residues 41-57) of
&%‘iﬁg] (ﬁ‘ag'ﬁgnﬁet a-subunit of hCG in lieu of the
fact that peptides as small as three to seven am no

aci ds Fenerally are not supposed to have significant
HIM133] NS cxampla shyws [roaem} o exparientBdh GREHMAREN RasWhole
¢ d
Body o R i £ 60 RO, S8 & OB thefrt inection 3
hourspéipt thd 8¢B]1. The genup ¢hiht gpt & pacho Ihuem@n aﬁpenencesiaiomnortahty, as

e GO 338, T 0 RO HES AL G i

specid¥l fo cal$dl dbolil aMBOOY moﬁalﬁtyj sbaisistchledrtis 5.DI80 I(fethyl ddse for 80%) The

t her apeuti ¢c_use of these s for the treatnent of
deathp,sfprtiag provad Dyl 0 gvhighy ig Biical ?Oatvv%ahha}pﬁfftﬁly WhTio antmals or humans:

By around Day 10, the gut lining is so damaged and leaky from the radiation that bacteria get
into the circulation and cause sepsis because of Gastrointestinal (GI) Syndrome, and the bone
marrow is so damaged that there aren’t enough white blood cells to fight the infection (“Bone

Marrow Syndrome”), and death ensues.

[00128] A first group of peptide treated mice group with "x" as the symbol (figure 1) got
the first injection with AQGV IV, and the second injection subcutaneously (SC) 3 hours after
that first injection. Surprisingly, 100% of these survived. Furthermore, the animals didn't show
any signs of sickness at all. To an outside observer, they would look like perfectly normal mice,

in particular, the peptide-treated mice did not show the GI syndrome.

[00129] A second group of mice got its first injection of the peptide via the SC route.
Then it got additional SC injections every 48 hours, for a total of 3 doses (in addition to the first
dose) - meaning, on Day 3, Day 5, and Day 7. Note that only one of these animals died, others

were not showing any symptoms of the GI syndrome.

[00130] The third group of mice was identical in procedures to the group with the

second group, except that the q48 hour SC injections continued on until a total of 6 doses had
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[00126] Exanple 7 [00127] This exanpl e shows the
results of experinment with peptide AQGY on Wol e Body
wo eooadoasi on (WBI) of mice with 8.6 Gy wher ebyP@l/NL2007/050092

groups of mce got the first injection 3 hours after
the WBI. The group that got a placebo injection
experienced 80% nnortality, as predicted in this
nodel . The dose of radiation given (8.6 Gay = 8.6 GQy)

been 'irﬁeéfé@(}iﬂ'addlﬁbrith'tﬁe ﬁépd“(ﬁb)e So tﬂe%o@%%%@ntﬂﬁ@&' bn ﬁﬂtll&@&\{ﬁ’ 13. Note that
nmortalit so it is called the L | et hal dose for

this p@@%\gmghéthe treatment wasassaciiedawisly pmnmaty pr@iectioptting moytality

kP74 O e AR 7 f R T AR o
showirggdny simptontshod thea@l yndmet hat bacteria get into the
circulation and cause sepsi s because of
Gastrointestinal (G) Syndrome, and the bone marrow

| JooB1¢awngesk dhcdonélngs Rom B dhta SNANOIheMhd ShiRkRQEt two doses of
cells to fight the |nfect|on\5) Bone Marrow
[9

peptidg/indhe frest 91ay @vith the HrshormbaingsIV)[ with AQGWthere was epmenlgie grotection
agam?fanlg gﬁjlg l%@ﬁ%@gofw;ﬁﬁ? e&?g{x‘ Bzflﬂﬁjbﬁelgrt ell%msetmﬁe ?TE@&?% ’Ltssg%iéted with
that dobe VElemahel animabsqot lmves-lldycm@necmﬁ@) oIS)if the ireatmentivasprolonged

ot 2 s e ey R 25 RBPIe Aetion % Pl Giposhe o

synd®h@nssoefatsl withee hightdosd bsedTo an out si de observer, they
woul d | ook |ike perfectly normal mce, in parti cuI ar,
the peptide-treated mce did not showthe G syndrone.
[ G88282] ¥meeeanshrdb MRe Rlsull ©ubRhed ir&o&ﬂam% oh BiuBfel U&Rribing
of  the peptide via'the SC route. Then it got
the raglipgion ipoatedtiog@ctivifyeftei dowgscasioamamed @M 1219, thatgyerapresangdd at the S1st

R o

severah@her nanipeplide d]‘h@ihatﬂﬁé‘larrfently\an&r irolestidation fig radigtion-exposure) is

proteg{VRGT s BB A EARO DS E S 1T VG dE i protecton

againkf\@rty 566088 A hel fidioul 2 ¥ERHas hRalthyidra camB o (4-Sfboxystyrl-4-
i njections continued on until a total of 6 doses had

chlorg@enmswlﬁw) thabwarks poan Atipa it SppgRingibe free rdicalsdbat @regenerated
as thég%gi&lhbﬁ) P I'B%’/E‘,E ?‘% cfei\%?fé lt’? b re?eﬁlplsn tgffel()) é:ﬂ% gtﬁ%?&f’ tﬁy%la’uon
exposurgat hmemb elfest vdmtsoeveatlegomirast) teating itlea pepside at¢onding tuothe
what soever in this group). The aninals in
mverinﬁpgvoélfsoa}% EHORES: no signs of sickness, again not
shovm ng any synptons of the 4 syndrorre [00131] What
can conclude fromthis data js that when th

arlDiES Ryls0- Whis repewing dreatmsapvith athepayailable idrugs aHé!gF current data
glven((Wl stulah bhes (id 8h tr@ﬁﬁleﬁﬁhﬂgada&hc Wb lsNESY hBRE&I BPSurrent non-

| ete prot ecti on
peptlde drugs to being given prior (i.e. 24 hours) to the WBI, later administration has no

supportive effect whatsoever on protection against acute radiation injury.

[00134] Example 8, DRF studies.
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agai nst a highly-lethal dose of WBI, and in particul ar
agai nst the G syndrone associated with that dose.
wob@n/102185 ani mal s got | ower-1evel treatnment (SECDNLI7/050092
if the treatnment was prolonged until the 2nd week,
here again there was conplete protection and in
particul ar against the G syndrone associated wth
the high dose used. [00132] Wen conparing these
r 801353 InhieeRArhSIBOR rbptrOs @AM s bk 8f %@fémaawﬂadlauon
t he radi ation protection activity of a drug code-naned
(WBDNwih onosieglaexrasie ghreade areprieulanrehart,end treapesurodose going
0 W
progiS SRR FPnet Rl o P B0l sl byt SRR AT PIRE AGES tomen
was adonmp@milsubclmrmglsly, that with treatonentadeidygd umtdehree days (72 hr) after the

WGl AP e ROgl B R PEREE bl w BB fpaveen
the LDIS0 @ the\t@ated @s@ipud tHedlDJU 6ittRe Edn@rd] grdgi THILIB0rfefers to that dose
This particul ar drug has a sul fhydryl conponent

. bonb
which 5-16'3?188?9%%*1’3 Qf"m?;‘]ﬁI"fE§F¢‘6‘benzyI sul fone) that works as
an antioxi dant, scavenging the free radicals that are
generated as the radi ation damages the cells. If it's
ndﬂﬂm semecdeptabledRIotiio s a fakter of atdeast 1.1 Gidut prgfeated dnat least 1.20
or ev?ﬁr( a%{ ?25 qnlpd%§ th%q?s?gbr?%}{c%\g?@,faﬁg)%y%b aﬁér ] n\gté:%acf%ar’ﬁe drug must
have mLDéO af i @rdlaemp dsserthat if &QéﬁBZO%Ihgher (ah éricrea8y be wifargor of 1.20) than

the LB BoR i comivd et f e (e DS i ibnmalinigpi i £2 oy, then. 10

pass RALA! the LBISOeH £lahdRIBRWrig Wokl8 fgvd 18'be GHIchR PD% WPher, which in this
peptlde drugs to being given prior (i.e. 24 hours) to

case wpeldyian ajdgpeef & KilR0st Fd Gon has no supportive
ef fect what soever on protection agai nst acute
radi ation injury. [00134] Exanple 8, DRF studies. 57
WORTRTT / NORFSS o R@Ihhls 236d/a08 0391 inTORA &Stlcanrbetibursl in Table 12.
exanpl e we report on escal ati ng dose studi es of Wole
Body Irradiation (WBI), with one single exposure given
to any particular cohort, and the exposure dose going
pr resswely hi gher, for each subsequent cohort. A

l%1Zose of peptide AQGV (10ng/kg) was

adm ni st ered subcut aneousl Y, but with treatnent

leayeduntitdreed T T a he—Y
Dose?@g ‘s call edht he Dok ’xﬁren[%b(i%luﬂilr on F'P@ic;gﬁttﬂg trt;en30 ad
which is defijned as ra ?meen §g 0 b Ke

treated group to the LE% ontr ol rou The
L%O raf grc tF'n thﬁt d ?ayﬁﬁo&t?l%Bi ] fha! gtr\ E(\OA r\f

74 i d cce g M -10%,
8 a factor of atl%east 6QO but pr ef 59%9(1 is Qﬂoﬁ’paqt

86 1.20 or evenld® |east?4. .25 To pas20%he test84%r DRF

9.2 1.20, at Day |30 after| 0Bl a candi da¥% drug nu$@0%

8.6+ AQGVatday3 |20 20 100% 0%
92+AQGVatday3 |10 10 100% 0%
9.8+ AQGVatday3 |10 10 100% 0%
10.4+AQGVatday3 | 10 4 40% 60%
11.0+ AQGV atday3 | 10 0 0% 100%
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have an LD50 at a radiation dose that is at |east 20%

hi gher (an increase by a factor of 1.20) than the
waDo/1eo3®e for the control animals. If e.g. theCBb207/050092

for the control animals is 8.2 Gy, then, to pass this

test, the LD50 for a candidate drug woul d have to be

at | east 20% higher, which in this case wuld nean a

dose of 8.2 x 1.20 = 10.4 Gy. [001371 Nunbers of

a"[b@ﬁif}i 1t ShPerta g 8i8&idh hR rhfbnBRof B He&dbn REIA[URGrhéht for 72
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hourspliy gosy scgraies of tadinagtiverexppsupe(cag:, explpsign ofl apudepr fission device on a
[ i . 9% \109%
L e -

of degrngtion dqpBl/basuctialyat 3 cd01dA6kelR0 R 0Ays B gt 41l ARRctans tdareatdent

0 0 0 0
el TS0 Bt (e Bl B4 B
scienfi§l9 @fm@&sié@iﬁﬂéhﬁng Qre/raBss Rastiale 2001 @ R ARy WalPb3Rierhine if a

is inmportant to discuss the rationale for the decision

candidgfe daiesfpndp enythingito Aiminish thepgpie radigfiopgruiciiy Eplayingeoms Bone
Marrefs»iaggﬁ%hby&_a%ﬁp&yé&i&%%m @hﬁe;rlsego a @elucl ear
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candi date drug can do anything to dimnish the acute

hr or A8 &1, st werd hawe tekanyan(egen gherdoeof aiaGon tkll 5% of the animals.

Syndrone) that wll otherw se be fulmnant after so
long a delay. [00139] Results of DFR test with AQGV.
THe0r48{li Extangple d0se that kills 50% of the

To further study anti-cell cycle activity of various oligopeptides a proliferation experiment in
Arabidopsis Thaliana seedlings was performed. The aim was to test a group of 140 oligopeptides
of varying length for their effect on plant marker gene expression during rapid growth when avid
cell division occurs. Both marker genes are related to the cell-cycle process, high marker activity
represents high cell-cycle activity and no marker activity represents no cell-cycle activity and
hence no proliferation. Examples of the effect of oligopeptides in Arabidopsis Thaliana cell-

cycle analysis is given in figure 3.
Method

The peptides were re-suspended in 1x Phosphate Buffer Saline (PBS) pH8 to a final
concentration of 5 mg/ml. The obtained solutions were then divided through 96-well round

bottom plates (Corning Incorporated) at 40 microliters per well. Plates were stored before use at
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controls turns out to be -8.2 Gy. Peptide AQGY is soO

protective that one has to increase the radiation
walome/17325% (a factor of 1.25), all the way tBCFX02007/050092

Gy, to kill 50% of the animals, and this is with

treatnment del ayed for three (3) days. If the treatnent

had been given sooner, e.g. at 24 hr or 48 hr, it

woul d have taken an even hi gher dose of radiation to
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proliferation. Exanples of the effect of oligopeptides

i n Arabidopsis Thaliana cell- cycle analysis is given
For thinexXperjment £rabidepsiobomaiygoysessedlihgs hovbperingetwouspnsier genes fused to

cus e FURRPH L0t o8 0P PR AR g D8 copons .

The Fl&g dowthal] 0999, 2011 BQB-508); wel the sevond an bodit mspcpisatﬁelsarker

ors s sp 05K EEP BRI GRE ViDTLGEELAE SnBSFeabhvin e

compBgdsth Q&Mlggsog&% staird@@6r GOB. THaitiAY %acﬁ%ﬁﬂ&s ﬁkfrformed in 100

dopsi s li ana ecotype Ws-0 were surf

mM ssvdwm phozelmm buffeyypld 3 Phrihag Pwtalm%wcml\( E:DEA éQ%fWS@oo 1% Triton
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stop thé &lEreactioh@A0 rthcate@hlomghgl elrceseecﬁdlgs\nwterﬁ @bsequgﬁly treated for one

cin. The d af OC ts,
nour 3 Bt L Be aree 5 0% PIRES s Pl Sisgerd o under
stereckicfbstdpe aRl olidde ek Oflade Witle Eeeﬁﬁhig’s sﬂé’l\yﬁlg@h effecwifthe dofrpound
seedlings were transferred to

treatrpgitt Seedlingg vereliprdang gleagsd iy f"iﬂ@% hxckatg é%’&PPlhég dpfajled microscopic
obserV&tidn)and QOﬂog\fagEfﬁﬁd@r 591{1% @nﬁ%drvﬁth BRE optltisS

experl | dopsi' s us seedl i ngs harbouring
two reporter genes fused to GUS were used. The first
Resu(teporter gene used was a cell cycle marker, pCDG
Xarnona et al. The Pl ant Journal, 1999, 20(4),
Peptifé33nér® Bkted a'?mhntdf&cﬁcﬁmmﬂielagena exprassicamansid yezrowinigeXrabidopsis
U nmasov, et

young mlla@ﬂls AP SR B SO O smsnl»@mﬁﬁ difient ppgans: root,

root-@%el&tyn%smh%@ﬁid%gyléd@hs GUS. The staining reaction
was perforned in

From the 140 compounds tested a total of 43 showed a clear effect on the expression of both
markers tested. Examples of significant changes caused by the tested compounds are shown in
detail at the microscopic level for peptides LQGV, VVC and DINGFLPAL in Figure 3.
Surprisingly, the effects were clearly related to the length of the various peptides tested. As can

60



nmM sodi um phosphate buffer (pH 7.0) that contained 10

nmM EDTA, 10% DVSO, 0.1% Triton X-100, 2 mM X-d uc,
w@267md788Fe(CN) 6 and 0.5 mM K4Fe(CN) 6 at 370QPE¢DNLAB7/050092

hours. To stop the GUS reaction and renove

chl orophyl, the seedlings were subsequently treated

for one hour Wi th 96% et hanol and then stored in 70%

et hanol . Stained seedlings were observed under a
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cell cycle activity. Table 13 Frequency
di stribution of peptides tested positive/peptide
Iength as found in cell cycle test in Arabidopsis
dana #AA peptide length in amno acids; # =
er tested; #+ = nunber found positive; % =
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To fume Stis g H oy e a6tisky.of Gor @, %m@%a@o}@ VIEKOAFBETAMeT in

peripheral blood cells of mice stimulated with anti-CD3 was performed. The aim was to test

representative oligopeptides for their effect on proliferation during rapid growth induced by CD3
when avid cell division occurs. Mice (n=5) were treated i.p. PBS, Nak4 (LQGYV), Nak47
(LAGV), Nak46 (AQGV) provided by Ansynth BV, The Netherlands, or Nak46*(AQGV
provided by Diosynth BV, The Netherlands). Mice were treated with 0.5 mg/kg or 5 mg/kg
peptide for one hour after which spleens were isolated and spleen cell suspensions were made.
Spleen cell suspensions were pooled per group en cultured in vitro (in three-fold) in the presence
of PBS or of anti-CD3 antibody and proliferation was tested at 0, 12, 24 and 48 hours after

culture. All tested peptides showed a reduction of proliferation (see figure 4).
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PCT/ NL2007/ 050092 dCains 1. A nethod for treating a
subj ect suffering fromor believed to be suffering
from radiation injury, said method conprising
providing the subject wth a peptide, or functiona
anal ogue or derivative thereof, of smaller than 30

am no acids. 2. A nethod according to claim1 wherein
said peptide is smaller than 15 amno acids. 3. A

met hod according to claim1l or 2 wherein said peptide
is smaller than 7 amno acids. 4. A nethod according
to anyone of clains 1 to 3 wherein said peptide
consists of 2 to 6 amno acids. 5. A nethod according
to anyone of clains 1 to 4 wherein said peptide
consists of 3 to 5 amno acids. 6. A nmethod according
to anyone of clains 1 to 5 wherein said peptide
consists of 4 am no acids.
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7. A nethod according to anyone of clains 1 to 6
wherein said radiation injury conprises acute

wo aghi7aba7en i njury. 8. A method accordi ng to anpOnNELm07/050092
claims 1 to 7 wherein said radiation injury conprises
damage of the lining of the intestinal tract of said
subject, the so-called gastrointestinal syndrone. 9.
A nmet hod according to anyone of clains 1 to 8 wherein
Gains peptide has a dose reduction factor (DRF)
agai nst acute ganma irradiation of at least 1. 10,
said DRF determ nable by a. testing which dose of

r adj i . Ln:509 i . .
(COBBHE SRihe iy 2O ol o ey B Sutfring from

gr oupradfatioh @gurtyy said method tomsrdsing prepitlingehe subjecewhbampsptide, or
after VBlL apd, b. testin i ch.dpse .of radijati.on .

s ul ecrabalaRr PERr g o) ST R dhiS seige.

who! giethod )écdcﬁ&ih?id Qi VWehreinsall (ephilld Blsm@N&uRar0fs dMhi@e acids.
treated only with the vehicle of said peptide at 72

houk method apcopging knelaime] onhwhercin spidpephide is smalierdhanat amino
by di¥h&%ng the LD50/30 of the peptide-treated

ani mal's by the LD50/30 of the vehicle-treated ani mals.

64 ANDe00 3tdding o AFThdLIgms 15300 Fherein said\pensida gansists of 2 to
accorginﬂltokﬁlain19 wherein said peptide has a dose
reduc? PO %% %r (DRF) of at least 1.20, nore

pr ef aicgllvcadrdiag td #8she df Adims T ko 4Aviedih said peptivie domsists of 3 to
anyone of clajnms 1 to 10 wherein said radiation injury
is  iPPAEMCAYYN injury. 12. A method according to

anypRRl aclRlRE tdlardydnd df WAIRIsQI 1D sSAtietkih 58@ beRIHe consists of 4

conprises ;ubcutaneous or intranmuscul ar injection
Wit h sming agisist i de. 13. Use of a peptide, or functiona

anal ogue ,or J i .eqf,. of :
b R e N (e
conposorhprives haute tadatibn égamyent  of a subject suffering

fromor belieyed to be suffering. from.radiatjon ..

i nj/’uffgf’.thOf&PWé'é'gé%WPa?ﬂ clgigrs | 8 7y et A it Oninjury

pept i @empidses BRhAR ofttAimiddofit iestfildict disaidldaBject, the so-called
according to claim 13 or 14 wherein said peptide is

smal | gastohestivalgimdiomaci ds.  16. Use according to

22%@ I?rge[t}gdoa?&gh{ﬁg t%gn}ﬁoﬂe SRR 1€ B Witr&in REBHESRIC has a dose
reduction factor (DRF) against acute gamma irradiation of at least 1.10, said DRF
determinable by

a. testing which dose of radiation results in 50% mortality at 30 days (LD50/30)
after whole body radiation (WBI) in a test group of mice treated with said peptide
at 72 hours after WBI and,

b. testing which dose of radiation results in 50% mortality at 30 days (LD50/30)
after whole body radiation (WBI) in a control group of mice treated only with the
vehicle of said peptide at 72 hours after WBI and,

¢. wherein the DRF is calculated by dividing the LD50/30 of the peptide-treated

animals by the LD50/30 of the vehicle-treated animals.
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am no acids. 17. Use according to anyone of clains 13
to 16 wherein said peptide consists of 3to 5 amno

w@e00da02738. Use according to anyone of cl ai ns BEGI/ND20D7/050092

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

wherein said peptide consists of 4 amno acids. 19.
Use according to anyone of clains 13 to 18 wherein
said radiation injury conprises acute radiation
injury. 20. Use according to anyone of clainms 13 to 19

WhE i RoARSrdiriddb RlalR 9 viHdkdih Yaié 9&53&1% $85a d6iR r}@ca@u@.i faHb?
lining of the intestinal tract of said subject

so- c4DR&yof gdenst b2hineaye prefirably efiatdeast 123. Use
AC KL Sh Rk SraffIAE Ay Bl oF LRI %d&h&gbggg rsal&omwary is

peptT ose reductl
acut errg:aaiﬁmmfur)adl ation of at Ieast 1.10, said DRF

det er bl e . testin ch e of radiati

ATk FrB g8 AU Of S gl ST Bt o7 eaf fpprises
whol euhQhhebdirhtkamusCN l}uebt"brﬁwttﬁﬁld géfidp. of mice
treated with said peptide at 72 hours after WB|l and

65Uy xonsptide 2y fimcpaml npatogyr/on deriapive herqofof smalinhan30
d
( ESDE 6%1& Qc%s?itgt e '}(ﬁﬁlut&'?of %bé%%d@ﬁéa?%r{x%@s?c&mi@r #8¥Satment

Iation
c o nt rofla sgbjemmuﬁ‘érirrg feem or béteecki wrieysuffeting frére radi@hindhjgry
a|d t|d at. .72 hours aft
© nbSoreoRER aicBifa g™ e Pe i s oo BEhap 45 BRI
pe@"sé éj&oidi@atb%ﬁlmqmdﬁﬁh svhbeirt §ued pdptidé Enedlet then 7 ammo acids.
vehicle-treated aninmals. 22. Use accorﬂ g(%o cl.a g%:é
mHﬁ@awongtO@@mnedﬁ clifes B ioehesein spid pRPY 6108?1“? 06
%gm}] s.1.20, nmore preferably of at l|east 1.25.
e accordlng to anyone of clains 13 to 22 wherein
saUde aadiding ornyerjeunfylains 13 tor owhareio saidipeptide.copsists pE&to 5
accordi.n anyone of clains 13 to 23 wherein said
treataﬁlﬂﬂ‘?a%g rises subcutaneous or intramuscul ar
i NjURE hidcoRrliNg folingariecbobphs URto PHwhddsia saidpeptiderugnsists of 4 amino
anyone_of clains 13 to 24 wherein said pharnmaceuti cal
compd$idsi on

Use according to anyone of claims 13 to 18 wherein said radiation injury comprises
acute radiation injury.

Use according to anyone of claims 13 to 19 wherein said radiation injury comprises
damage of the lining of the intestinal tract of said subject, the so-called
gastrointestinal syndrome.

Use according to anyone of claims 13 to 20 wherein said peptide has a dose
reduction factor (DRF) against acute gamma irradiation of at least 1.10, said DRF
determinable by

a. testing which dose of radiation results in 50% mortality at 30 days (LD50/30)
after whole body radiation (WBI) in a test group of mice treated with said peptide
at 72 hours after WBI and,
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is contained in an autoinjector. 26. An autoinjector
conprising a peptide, or functional anal ogue or

waeroraer7dye thereof, of smaller than 30 am noPEDNU®007/050092

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

27. An autoinjector according to claim26 wherein said
peptide is smaller than 15 amino acids. 28. An
aut oi njector according to claim26 or 27 wherein said
peptide is smaller than 7 amno acids. 29. An

aus, O{RfifiEivRich A6$TYAdistidnQeY ANS0%R indetaBly W 38 @afsqLDB30/30)
wherein said peptide consists of 2 to am no aci ds
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aci ds tornjector according’ to anyone of
clai wmhe2th the DRF mhelmelaued bpidividing thedd WéHkoishepeptifie-treated

of opaits 3ne EDs AL IR ER DA BEfhn o ury
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accordi ng to anyone of clalns 26 to 32 wherein said
radi &t 1egpt §-#) WP@WY@@@ lepshbge of the |ining of

th ,
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PCT/ I\iltrﬁdl'@fwtolﬁj)m;w 34. An autoi nj ector according to
LR eslifd QP ool Ry BR i T Rer B R AP iR Rs

agal nst acut e
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by a. testing which dos tlonre ults in 50% ..
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r adi %b&ﬁalﬁmn)an'aﬂto@m&&ﬁ group of mce treated with

said peptid at 72 hours after WBI and, b. testing

wh Anrauﬁnmectof compdisigiacheptide; or funciienabavaleaye P&?"FW‘W‘&‘E thgygof, of
days %‘Ir_a%p{hég)jo g&oe cq@hol e body radiation (MBlI) in a

contr gr ou mce eated only with the vehicle

of A&xaaueblmeabr sheomling?ta china 26 vafetedn saiBpersidd js smallghdeel hamino
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pept | ¥&st r eat ed

An autoinjector according to claim 26 or 27 wherein said peptide is smaller than 7

amino acids.

An autoinjector according to anyone of claims 26 to 28 wherein said peptide consists

of 2 to 6 amino acids.

An autoinjector according to anyone of claims 26 to 29 wherein said peptide consists

of 3 to 5 amino acids.

An autoinjector according to anyone of claims 26 to 30 wherein said peptide consists

of 4 amino acids.

An autoinjector according to anyone of claims 26 to 31 wherein said radiation injury
comprises acute radiation injury.

An autoinjector according to anyone of claims 26 to 32 wherein said radiation injury
comprises damage of the lining of the intestinal tract of said subject, the so-called

gastrointestinal syndrome.
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animals by the LD50/30 of the vehicle-treated ani mals.

35. An autoinjector according to claim34 wherein said
w@epvilec3has a dose reduction factor (DRF) ofpet/NLEAINH50092

1.20, nore preferably of at least 1.25. 36. An

aut oi njector according to anyone of clains 26 to 35

wherein said radiation injury is irradiation injury.

37. An autoinjector according to anyone of clains 26

34, L O SRR B Rodilifle AR ke i 2610 34 Wherdih said peptide has a
dose reduction factor (DRF) against acute gamma irradiation of at least 1.10, said
DREF determinable by

a. testing which dose of radiation results in 50% mortality at 30 days (LD50/30)
after whole body radiation ‘(WBI) in a test group of mice treated with said peptide
at 72 hours after WBI and,

b. testing which dose of radiation results in 50% mortality at 30 days (LD50/30)
after whole body radiation (WBI) in a control group of mice treated only with the
vehicle of said peptide at 72 hours after WBI and,

c. wherein the DRF is calculated by dividing the LD50/30 of the peptide-treated
animals by the LD50/30 of the vehicle-treated animals.

35. An autoinjector according to claim 34 wherein said peptide has a dose reduction
factor (DRF) of at least 1.20, more preferably of at least 1.25.
36. An autoinjector according to anyone of claims 26 to 35 wherein said radiation injury

is irradiation injury.
37. An autoinjector according to anyone of claims 26 to 36 wherein said radiation is

emitted by radioactive substances.
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