METHODS OF PROTECTI NG AGAI NST APOPTCSI S USI NG
LI POPEPTI DES FI ELD OF THE | NVENTI ON [ 0001] This

WO wenss2e rel ates to the use of inducers of NPeRBS1006/022865
protect mammuals fromthe effects of apoptosis. Mire
specifically, this invention relates to the use of
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S or CH2. [0005] The peptide nmay conprise a sequence
set forth in SEQUMMNRY OF-BH2ZE INNENTION five am no
aci ds of the peptide may be chosen fromthe am no
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con?ﬁ%?@aﬁﬁ%}fts B R SRpO5toRe RLEhER RAYBE adifiiistiref 41T ©




The conpound may al so be of the formula: [0006] The
condition that triggers apoptosis nmay be radiation,
wowwadss2gs poi soni ng, infection or tenperatureP€hus1006/022865
The treatnment that triggers apoptosis may be a cancer
treatment. The cancer treatnment nmay be chenot herapy or

composyirenin PRE sk Sy LR IS ol B ot B

formul&i dneys, |iver, cardiovascul ar system bl ood vessel
endot hel i um nervous system (central or peripheral),
hemat opoi eti c progenitapy cells (bone marrow), imune
system hair follicles,|lor the reproductive system
[ 0007] The conpound ﬁ_&l&gﬂ ni stered in conbination
wi th a radioprotect e gi oprotectant nay be an
anti oxi dant, such aRam fostChHe or vitam ne E. The
radi oprotectant may al s be cyt oki ne, such as stem
cel | factor. The radi optot ectHat may al so be
flagellin, latent TGFb, "or ap activator of a TLR
BRI EF DESCRI PTI ON OF THE DRAW NGS [0008] Fig. 1
illustrates that p53 defici eﬁb‘g accel erated the
devel opnent of radiati W\ndu ed strointestinal
syndrone in mce. Panel 'ANTfHS graphs of the
percent survival of mice déitpos to 9, 12.5, 25, or 5
X 2.5 Gy of total body gamma radi ati on foll ow ng
pretreatnment with an inhibitor of p53, pifithrin-al pha
(W e-an or DMSO (control). p53-null mce were al so
expose’d to the fractioned cunul ative radi ati on dose of
12.5 & (5R<1 Bpieséyy H oPai@tRB presents graphs of the

xposur e 104 E\‘i‘#@ b SRR RO By P B G
I on.

body ganma 3ligge Panel C presents a graph
illustrati ryglggtge RRECAAt survival of mce exposed to
15 Gy of total bod gamTa radi ation follow ng
reconstltutlﬁrsw@%zbone marrow (BM fromw ld type or
p33-n HRXKQ I ROS! N52. The
[0005]St ai ngfoﬂ p}{g:P ﬁ?? {an:?:aﬁt %ﬁgﬁﬁﬁﬁc&sl@%ﬁgﬁ fn?)gmbwl ld type,
first fiveneinb Aeids bf theipeptide manbe chger foeuthe |armnq)@nl¢ﬁt & thef pasitions

referreétt%%:'];a?pé gf Lfgaf,é%g{)@téﬂ Ig?nys I{%@%@T’% séereﬁl Oﬁ%pfu M ure thereof.

The CO%H{;& ?‘laq:se, &fofqgéfonﬁﬁgl i ferati on and survi val | n the
estines of wild type and p53-null mnice. Panel

A (left) shows autoradi ogr(ﬁ]phs of whol ebody sections
of wild type and p&3taul | ce injected with

A-thym di ne that vereeredat ith 15 Gy of gammm

radi ati on or not tﬁéﬁ"\' point to the

i ntesti nes. Panel i ghtYy phot om cr ogr aphs of
BrdU|ncorporat|on |nthe testine of wild type

and p53- nul | “TrTE AT Q‘g nme points after 15
Gy of gamm radlfé‘tﬁon ﬁegl the 96h i mages are
shown at hi gher magnification. PanéM B pr esents a

graph of the nunber of Brd t|v I s/crypt in
the small intestine of vviI g 53 null mce at
different tine points after 1fy amTa radi ation.

Panel C presents photom crogr aphs of Br dU- | abel ed
cells in the small intestine of W|Idtype and p53-nul |
mce at differen tlnegomts afte

[0006]yarmar &bt eandaien BRGDSHH appteRls may g@ %%’%emv%dm& poisoning,
i tm4y6e a cancer
ool G Rk A0 Pﬁt@&*ﬁ%%%i‘“%p. B B e e
treatmbﬂidl'lﬂmroanmttnemm fray the shemeigerapypotadiptiogsiagn The tissue
Shown are graphs of the percent of survival of mce
exposed to 9, 12.5, 25, or 5 x 2.5 Gy of total body
gama radiation followi ng pEetreatnent with CBLB601 or
PBS. [0011] Fig. 4 illustrates alterations in spleen
size after exposure to 13 Gy of total body gamma
irradiation foll ovv| ng pre. treat ment wth CBLB601 or
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spl een wei ghts of PBS and CBLB601-treated mce, and on
the right are imges of spleens fromthe control or

WO e@atisst3sn ce. [0012] Fig. 5 illustrates the PCT/US2006/022865
determ nation of the optimal time for intraperitoneal
i njection of CBLB601. Panel A shows a graph of the

.percent .SULVIV 1.Ce { :
whereiER G S Hiddckdl mih pENRSRERHREM L Grkbbcttuils, KBhdYs, tiver
cardiovasilatisgéteat blood @tssPBdotheDith P Towdkystém (Eewiral Or peripheral),

prigr to irradiation. Panel B shows a %rar%gl 'oltp theh
hematopeietie proggmiter ogls (Reme marrovaxisawes (gt Nady tolfickpgor the

' i ntraperitoneal adm nistration of PBS or
repmd‘%%llilég%gi&g'& 72, Io48, 24 or 1 hr prior to irradiation.
[0007][ 0013]ThEicgmpbund mag be atmsistered deceninaizm with efradipgrotectant.

tima| dose,of CBLB6Q1 . Panel hows ra f the
The o) Bpipkiiantifay bo an SEromPaL b scEptvSeor o Brely fle
radioprfoRalcjtaBWnag alsB bk ARSAIKIRN 8@lh RAGtEINEST fadlok OThOfadRiPTotestad may
3, 10, 20, 30 ny of CBLB601/rmpuse 24 hr prior to
also bei ftagaliinataienh TGP#net arBactiveins oba gEBph of the percent
survival of mce exposed to 10 of TBI follow ng

_ _ posed to 10 Gy
3 10, or bRiRE BESERBIAN SR PRANINGS 0 b

i rradiati.on. 01 Fi gy /. 111l ustrates.t ST
100081561 or ek SRR (e doiedCsney UG LTG5 Ty copragptgf radiaton
induce@BhFRkestinBPE@Uron S thowkee 2 Paiicd PA pedseiitB @raphs 6£thk percent survival

survival of mce exposed to 10, 11, 12, 13, 14 fpﬁr 15

of micgyxpsiedr@| 9, 11315 8 0 ¥ AdrGpektpiabhed camme mdittion folovise

N T
mice weSe alidlexposed o thy frabticist chmulative rgliativhrdapeot tDH € (5 x 2.5 Gy).
ot L 5P O OB P 38, 1 ) e LG
to lowgf@ E%E@‘é‘%l%ﬁ“ S\é vEAdRE bt Bial 'bG%}r %ﬁ%ﬁ W BhticRd MaRbIst pRkéRSa

own I's a grap [ the percent survival
graph dfustmting the pased stuyived ofyniesf expBsedfto|15 G effotal body gamma

. intraperitoneal adnmnjstration Or . a r .
rdia g RGeS HEP BT o BN TR b T RS gy mice
Panel Dpr&eh@haéatokfiadeatin Sined B&4fIn int@tind) sdefuing fivm wild type and

survival after different doses of radiation an

on, and
p53-mal] fasrag e indisated meamimsafier 1SHaWAL gamma grdigipne fingetigat 24h
Nt _.SUr Vi f.m.ce exposed to 10, 11, or 12 Gy
show ’g@#@ﬁ S#aéﬁlﬁ%v?n!fﬁgpg?egf&rﬁsr amuscul ar adni ni stration of PBS
[0009pr 0. 3Figl2 ilBistrdi@s e Basmiysof c&BhBECT At e Pavial ipttieamall
s bl ot oD SRR S

di fferent routes ho is.a bar f t t
body ST PLPIGHIHY B8 R pou b B Voot b pltfs SR S8R~ eared
with 15ty SRRkinkLRGRK 0 lor nBt trétads Atk@ws Pl 10ithd Intdstines. Bhnel A (right)
di f'ferent doses of CBLB601 24 hr prior to irradiation,
shows[rhotog)icregerphs of Besthp tncerposaiioniiy Hie sprallaptegiing o wild tygp seg p53-
of . I 1 1o\l r D ;
null e BT g RS 38, P O Bl RA B R ISR 06h images
are showh Wi Mgﬂle_rﬁlﬁagﬂﬁf??@tieﬂ.p Oased Bt plres’blﬁts@ygrajbh dBhe hoin!beum')ﬁ’i?dU positive
intraperitoneal or jntramusc m.ni stration. of .
cell et e ol g @gingrofOBIdEg08 SPHP Rl e & G Rin pejas afir
[ %;I%L] Fh@atidf 1 t Bonf&oefaBhaE BRIU-BheleB@ells in th
5 Gyoog | naartblg’iﬁ%a%ofzér%eﬁt@rlg%g%ﬁar' I nj gc.a?%lon of CBLB6OL. S e
small Ragstihe Af widwgpeand papmubifmich et giffersahtime pointyafterdd Gi efegamma
exposed to 10 Gy of TBI follow ng intranuscul ar
adm nistration of PBS or 3 ng of CBLB60 I/ nouse 24, 6,
3, or 1 hr prior toirradiation or 1 or 3 hr after
irradi ati on. Panel B shows a graph of the percent

survival of mice exposed to310 Gy of TBI follow ng
i ntramuscul ar adm ni strati on of




PBS or 3 ng of CBLB601/nouse 48, 36, 24, 12, or 6 hr
prior to irradiation. Panel C shows a graph of the
w@eoosass23sur vi val of mce exposed to 10 Gy of H®I/US2006/022865
followi ng intranmuscul ar adm nistration of PBS or 1, 3,
10, or 30 ng of CBLB601/nouse 1 hr after irradiation,
raioipfl B SRR oS Ron B S pHOr b laBinccltn the
indicaeBLiReeOdoints.Shown i s a bar graph of the percent survival

of mce e sed tg 10.. of TBI_follqgw n
(00101 ¢ o 1 GREAHe fheiffdip SEYF aﬁ?%amqﬁics%paw%ﬂ%w@m-
Showr&e %ﬁapﬁ;?b%g ]f/efE@Htscﬁ“ SAFviVAIF A8 EdpdB&1 1819, @85! 85, or 5 x 2.5 Gy of
irradiation. [0021] Fig. 14 illustrates the
total bdéy gaminasadigivndbllowmgDostecapentfvwita€BbB6Fhot BBSat day
30 ( 30) ..for CBLB601 under, t he opti nal
00112 5f oot Rt i Skt Rl Repsupsfop Gpaf tote body
gamm§p S &RRHonFUN kg lpréfrediine st WiR CBIBH00 o RBISO G Ghe €% isaf graph of
radi ati on follow ng intranuscul ar adm ni strati on of

spleenppgglkis 0BPRY apd CBRHR0Y trastndynicosandonghe Hehtiage images of spleens

from the LR Qlncd ARE2] F1O. 15 presents a graph of the
average wel g% s of spleens fromirradiated control and

[0012]CBLB60Higt § dhtseatesrihealetdPmbistiod off thetdpeinmptime fomimirgixiritpeal

. . bod L.gh atiqg for mce exposed to O, .6 r. 10 Qy
injectigp %ﬁvﬁﬁgpio&m&?\ HOPEREE %ﬁgga?ﬁcmtéwaﬁl aﬂ%?e_ iggsed to 10
Gy of Fl%c%lgosg]ﬁg %I?%qi&%n%@ﬂ eSS ZthtiperRbheal aalﬁinigwaa% 8t PBY or

16 depicts the inmune responses o
CBLBGRIL Bé04, -1tar @kt ledprivr ¢e irtddadtione Penél Brshwivwsedgraph of the percent

f ellin 8 8 r s .after irradiation. Panel
survivi @B Fhdeq At o JUREE e bifersi e e BHb g glipa o Bs or
CBLB®0€ 98071H, b8 af4t @1 ht\Ridrité Stadidiouni zati on. Panel B shows

hei mune response of the different groups one no

[00131_taf ter Figetfliusyptep theedetermarasionof Sieowmpsimah éow&ﬁﬁalﬁér}otlh Panel A
o {TEF EFPIBSR R BASHLL Ba0let 0] ferartamtats

intrapéritofead) hdrpisifatibinef BBSiovas 3,010, 00, 3 (e KEBLBAOI/ mensdi34 hr prior to

) _various doses of CBLB§13 and CBLB601 .jn 293 cells

irradiadiopr £3u5! g Shaves argiRph 9 Fe TRkeal DT RO ffléﬁé’ﬁiosﬁ‘%l[;j? 10,y of TBI
i AfthinYslation oPPBS oNO-1KB.3! EPRMDES: BYv/Ef | Ous

fouo“%lé{%%g%%%ﬁ}js iir?ys%%‘s} cgl I's é)xpr essing the 1rTLF?Z%/TLRG

CBLB661 enede ¢ hr pitarielinrdligi@sent s NF- kB acti vati on by

arious. d 0 LB601.. LB612, , CBLB614.. or
o145 pos Bie’ PR les TRakithinagen b ik dost aF Pofiied Prseriadty
CBLB%0$Patfl ACBlBEQ oratRbR6d BerceBlsBRddhl 00 MmideRxB6dHl, toand1 nA2, 13,

activation by the corresponding free peptides. [0026]

14, or g5 g3y afST Bsfoloyingontregeritpreahedmipistiaben of PBS RifEhk prior to itradiation.

reporter ' f VA 1
panel JE R il SV QR RO E oS IRPRAHES AL SO EXE 1y pr 15
Gy of AIRJ.foR&wink linifpestonsal tadeninisidativprad 3t ¢ EBEB60 Minbysetd4 hr prior to
. ..CBLB613. Shown is a graph of the percent survival of
irradigjoge exposed to 10 Gy of TBI fol | owing intranuscul ar

[OOISE;j mCrE]BILE%)gri g?lih%ﬂa&g R4 R¥prdective Lefedof é—ﬁran_%%cul@x{ %cgl%iél]fstﬁgon of

mouse 24 hr prior to irradiation.
CBLB&0d. SRdwn Y aigaplapEthe parentairapaloifenité exposaed fovik §y of TBI

CBLB612, .CBLB614, .and CB 5. .Shown i.s a, graph..of
followgi GURperERR oLPritiioBe! ERpgs AirePa R rgp R of £3, or 10
ug of COILIBEOI Agbusabd BIpS6itbafradighior)i stration of PBS or

vari ous doses of CBLB612, CBLB614, or CBLB615 24 hr

[0016pri or Fig. Pdepigisarrovel afteodidierant doses of 1adjation pad diffarend doses of
it gat | i f . ' raphio
oLy’ S8t AL P 5y T BB SO ey BB 2 o
CBLB612/ nmouse or PBS 1 hr after exposure to 8.5, 9, or
10 Gy of TBI. .




DETAI LED DESCRI PTI ON [ 0030] Provided herein is a
nmet hod of protecting normal cells and tissues from
W@pwptiaess caused by a variety of stresses. ApP@I/0S1086/022865
normal Iy functions to "clean" tissues from wounded or
genetical ly danaged cells, while cytokines nmobilize
TBI foﬁd?ﬁng of ﬁﬁéﬁ]&éyﬁ%ﬁ histieord fIBE §70.30R1301$0 of @ {.L%bf ess.
However, under conditions of severe injury, bo
CBLB&X freesser2ddp prisetonimediaiivsns can by thensel ves act as
causes,. of. .death. For.e I ' .ation
[0017] gy &d8) 10 @F@?ﬁeﬁﬁ?g?‘@gg%%o%ﬁ%%ﬁé&gé%ﬁl%ﬁﬁg@ {1%{6
admini@l_’tﬁﬁatv@@&lifﬁid'nﬁ roultd¥MShewa ﬂﬂa dargeaph vfthe IpIS['bmufW Y mice
ere are two maj or nechani sms ¢ontrol ling, apoptQsi s
exposed o 1(Eyed|TBI foliving ntraprBlonsd s drtrayusgar %%@%NE@R@ of
. ]gxigé I-6a irrdd@ltfoppat hways are frequently
dlfferelﬁz&roggu fa(é e ?%la?zﬁ%tt}%sdﬁ%% may nbe | ost, while NF-kB
[0018] My beat@rid manmtdstsutvived hiteratiffereat dddencECBLBAD hicaxprsssagdfas

53 anpd/ or act.ivation of. NFz=kB in nornmal..cells . ~
ng/ke, fﬁe@t e AL AUES AHY AERpRIg B Pt Slpyivel of

mice e)gﬂi@%@fbcfb 59 oS ARE E611dwiRE tTRBEStoNE] lofl idt@nuRBNEr ddaiiBistration of
ells nore"resistant to treatnent because they may

differentl dosedyf GRLB6® hakbr pimtte radigtimani sns der egul at ed.
Thi s nt icts the.conventio ' : lar
B e
inj ectic%f‘& (!JBEB%%IS LPéJhel !tk_%li{&?@h ig)/@'h)é)f t][lé)lﬁdb'ieﬁ]né A:Ivii)a]s«):ﬁmtme@xposed to 10
erein, NF-kB activity may be induced, to
Gy of TR} frdlovdeg inramugslarseprinsiraionggf HERRrC] %Oﬁégtg%l/mouse 24,6,
ERIRAT 5'81{'1'84 id PHRY! BShdNOd BRPEGS the
3’°r1$?8HP%%%B%@%ﬁ%'a AER Al ?%g%e Wil saiet Eppe _
percent §lgvivar ofithice ekpased by 6y of THhfolheviag igmeyusNHak@iminisiration of

activity na e resto to nornal .level s, B
PBS of SHBF SALGPOLTRISE A 19 2he a0t Por Pyoriearrdiafiy Bael C shows a
graph 8 @k ?Q{c@fi’t iR Ak Slpss&f toSII@p SEFBI Dllos/inBintramayulke
control of both i nflanmator res&&g;es and the . .
adminisirierdefRBS detis il e 3ofnecef CRLBQMmonfeu Wicptter ggaiadionn
organs.. [ 0033] The pr.ot.ecti I - NE-

0020/ B b SorbeeerP PG R e B et ffitscfon and route
of adngﬁﬁﬁﬁti&p@'hmm@m; Showal ik ia-bapgmﬁnbf memgtHeai mxlf(i_tvhﬂaif mice exposed
ocC ot h maj or apoptotic, pat hways, . cytoki nes an

1010 Gy oS BT FelbrOnbimmae b, eEngABIR L AR Ao

emat et : cells, and c) potent
CBLE ?§%3%§ﬁ§¥ﬁ%§§%$? ﬁldgﬁﬁmgggggins, such as MhSQOD
[0021) SOD- 2Fig. Thultustrites thexiatepiénatiby of theri3ise Modifieatipattiagior f day 30
(DM AR A6 | Gpeo B S oys B RRES i yibis g araph of he
percer? %Ilv‘?\gltl St i ex@bsA tb Peri@RI ddsésoftradib@shosiotvivg inateuadular

secondary cancer incidence because of its sjinultaneous
administation sf PR loaB quzyof 1RG04 /mopse 24, hr peipr ieiraditieed | f

ctivation.of NE-KB j di . ' endi
10022 et 1S 15 PEOHT S ABTHA ot ke PLaplcefs fro iadiated
contrdNEnk BRI HdMaMaRY niict.aPBeEtd issthé bsleativbight peoboby weight ratio for
nunerous natural factors. Anong these, are .multipl 3
mice p@phSer 800 G el TRblallowing MHAmPERTEs (PANEEion BB or 3 g
esen AN e gani sns and are not found
OfCB?ﬁ%pﬁémﬁ§%?4§£ %ﬁﬁgﬁgagéggéharacteristic for large
[0023D L oups Fof. lﬁaibbiogehgimmnnb rlblaprlrnsis ®ECHEBH) ytrm?t:@n@@ﬁ that were
They are_recogni ze y Toll-like. receptor L ;
immugligd seRTEC LR S 2sen AR H Ly Pare] AShRRy e bfune
respolide oF the VAP o ITRESISY BBhATafleNthe AFRLARNGYA1EM Pinel B shows the
|néh0|ng n1gr%t|on and activation of immune cells
directly or through cytokine release. TLRs are type |
menbr ane proteins, known to work as honp- and
het erodi ners. Upon |igand bpnding, TLRs recruit MyD88
protein, an indispensable signaling adaptor for nost
TLRs. The signaling cascade that follows |eads to
effects including (i) activation of NF-kB pat hway,

. B - R AA N1 7




PAMPs have little effect besides activating TLRs, and
thus, are unlikely to produce side effects. Moreover,
woovenss23s TLTs (TLR - TLRI O) are present in hunBeeUS2006/022865
Consistent with their function of immiunocyte
activation, all TLRs are expressed in spleen and
immuperekones af thb|dl?ﬁ7&ehteg%%}ﬂn@ Snonth hfferTRE Arst bRegPP&d (Sshows the
atterns of expression in other |ynphoid organs an
Secon{i% yppungrespeirde flegallin of the diffarent groups 18rdaysiher the third
nmnuﬁ%ﬁ&ﬁﬁSEd in the endothelial and nucosal epithelial
cells of the skin and the respiratory, intestinal, and

[0024]geni t oBigi hAisya giaple bBthe hetivReibh BF b NFISB &%51)3@} by tvaﬂlé‘ustd@ses of
ereinis

e ternlnolo
CBLEPf3 4 fﬂ&ﬁi@*&ggfln 4% e?lﬂtﬁXHﬁsw e TERs etermsimer, onl y
0025RNnd i S0 I
s “ER0\S DSGRGRE dofifon o TAF- R reddnel U3 Vel KR ER
compayngs m5293tq¢§s skprgssing the JLRE/TIR 6 hetenodinaerd Pahdled piesaltyNE-«B

ceivar Pl S BRR R sBEA GHLREI£ 3 hafblscatey v
presendﬁSEﬁdefbtlka\t@ord'@}Saﬁﬁ)L@ fdoss craBNIBAON a@BLB@W@ @SB INE6 KB or
CBLnggﬁplty’ means a single dose or nultiple doses of the

d npggtivationrhy theperresnpndirmfreapentidesised her ei n
00261 €f er sg;t,0
006 P o b B OERE douAUBREER Rrtm Fefrsiby yarious doses of
CBLBGH3 arl‘ds@BLBﬁéﬂ in EQBjceMSIeﬁﬁreM)g the TS RUTBR 6 Hetefodimer.
unsat s not aromatic. The term

at
(00271, ; ph acf(gﬁlf“?%tf*s ‘ihﬁéﬁl%%etea‘il‘ff‘p%&ﬁw o C&HRS13vShern is a graph
of the ﬁ&t%ift Isﬁlenmwﬁﬁee bEAAE 10 gﬁ%fﬁ*ﬁltfgﬁoﬁh%%ﬂ&%g&ﬁl At oms

| aci ng one or re carb rocar
admlmg‘g@tmmf &BSY 00338] 1,Bh 0,3 nr 826 kyglof CﬁJBﬁﬂédndSlBE Qéhr plion®
in conblnatlon refers to a branched or unbranched,
urated aliphatic group. Representative exanples of
[0028]a| kyl 1gg OpiSluktigbdhe madi’éﬁrol%ﬁﬁvé"&hvitj' oY C@@B%QQ @BLBY¥ 4, and
propyl, isopropyl, n-butyl’ isobutyl
CBLB@L;C %mvm is at@ap}bqﬁtw perg@qtyprvn@é gf/mlcetee{ppmdeey[) Gy of TBI

fol SYLa80d fhe L4 0
0 low%éﬁ'@%ﬁﬁrﬁcug E&l%ﬁ?iétragéﬁtgg gggﬁ% I;v%rlous qto (J;J?frl?ﬁgﬁ %%LB614 or
CBLBen# lmqmo:mo nreaichaitk)nt 0o a branched or unbr anched,

unsat tic group containing at | east one

| .
[0029] ¢ ar port: ﬁkﬂgﬁs%ﬁfm&hé B E@IWEWWEEB@?&%WB a graph of
the per8dA R RO bPnid Bh%kd \bﬁh 5@ Ak of CBWéfﬁﬁl%Lﬁlg IPny f]ég)if}%%hgls

of al kenyl groups 1 nclude, "but are not
exposugg el 9, OEJOé}ydonFBientenyl decenyl and the like.
[ 0040] The term "al kynyl" as used herein alone or in

ﬁﬁ%i rat ec i S@F?@I@P@ﬁﬁﬁﬁﬁﬁsﬁ‘m ng?”fQZSi one
10030177 o7 @R ARRE Berb G el Rt ksl s i B e

apoptosif calsky By b varietyRT strgsbd! d8popRdls Iﬁfr&aﬂ?tfuﬂc'uﬁM ®<cidn” tissues
et hynyl , prop nyI pr opar gyl tyny hexynyl
liph;éll:

1rrad1a851%

from wg r'ggheticeHy dpmpged aelis, mh lemqmmdnhzedgé dofeese system of
the orgh’ﬁﬁﬂ ?ﬁgéﬂgfr: gt?@%%eﬁov}%(/e u@c%?n%lrn?cg }1 cﬁ%gyg epu] debotﬁeﬁless

responswnechaalﬂnha can h]mt}re@nsabzleﬂ&t ak cﬁlisbsi‘de &athu qtds feﬂémple lethality from
fromthe conventional set of am no acids

vari at i
radla“‘[“dB%éﬁes‘%ﬁ waf’emﬁ?m‘erﬁnoa@alﬁ 0CEETIRG Brhgmesienaictife inmuanand
digestiw¥ykfeady of classes 19gG IgM IgA 19D or IgE or
fragments or derivatives thereof, including Fab,
F(ab')2, Fd, and single chain antlbodies, di abodi es,
bi specific antibodies, bi functi onal anti bodi es and
derivatives thereof. The anti body may be a nonocl ona
ant i body, polycl onal antibgdy, affinity purified
anti body, or mxtures thereof which exhibits
sufficient binding specificity to a desired epitope or
a sequence derived therefrom The anti body may al so be
a chlnerlc antlbody The antlbody nay be derlvatlzed

o e . o o o o o o e



pol ypepti de noieties known in the art. The anti body
may be conjugated with a chem cal noiety. [0043] The
WO evoai13g2popt osi s" as used herein refers to a fperUsf006/022865
cell death that includes progressive contraction of
cell volune with the preservation of the |ntegr|ty of
0 yt opl {191 of chro
(001 2P A R ARTaL ERoh RN ERIROYRD ap By Y By e 3

(pro- aablaoné)@md ftfecN Bs«BJpathwayl CHnuFaprtﬁtlej eRBoth@ethival 9 are frequently
gnents, as determined b

dereg‘ggﬁ%ii ‘fr?%%g%% Sf;éé alil%bﬁ lﬁﬁtr YR magdieporge a@%tlauwkysﬁctlve

h I I
Hence%1{é§go%ﬁ%? acﬁ%ﬁ%ﬁgotgé{}f{(%é% {elo%r?al C Sal‘él?y B@téot tl%m from

death favaehensteesidsa ;Saph ek approach isancol reAHRARGYSUIE n6€hh e tumor cells
The term "cancer"” as _used herein neans any

more %slﬁfapﬂwaw RETPT ey sy alrégcisslnaafﬁ éléeSt: @Olétpdpn@ﬁlamsms
deregtﬁ&tb&'“*l"hls bl E{%ecoh%r{ﬁ GAREE oo WV%BE \?{hl';é

herei n neans any treat AEnt f OF ca
considered| asdarpgs fdructingtion dndirt@essicn, rdéb&ﬂﬁ%ﬁier apy and
adi ation therapy. [0046] The term "combi nation wth"
[0032\hen uvdedescberd %,rr:mbéTFa stivtyrraay keindficedrio aguatt nbtmaal cells

o OGS PO RGN YR RT3l SORSRAFE protcted

fi optekib ettrivvtble tOel Rl dretredsh O R Hhd

o a?:)o%‘gllnat ?on t ﬁer eeof [ C)rce)A??] 1The tltedrﬂr?nﬁ1 %éé{sﬁséﬁgfem v\he ress,

NF-«B,acdiyity mnayrhs rgsjmeé@ ngrm@i lesh i Bjetempopoily pelptingNF-kBamtvity,
d fferent other, than

b T R R T (A

inflamamadro gponsdy aﬂ\@mlefeJdbétﬁ%i%&é%hQGf cefi§ Tﬂo‘x’lﬁﬁlh%§§ 1i88%¥s and organs.

differ_ by being gl ycos¥l ated, one form of
[0033]50st - t Faerpspigeiivmentie ool ﬂqB:my bnmeﬁmteddxammsemptﬂmm addistion of

t b t tt d
i AL YOERE D eS8l GOFNAL b 501 S
pathwai},lsplb)(lgfltdl@hesatﬁﬁ igydwih th&ofsehaiinRide pfd1ERatiOe ] REPLAISES
pol ypepti des are derivatives according tothe

hemat%%mné qthepsisay cellsy angdw) ipptest Rﬂérm@ngmanap@dﬁmtprotems such
as Mg OB SOD5 R MEh P IR RER B Rfenl i3 BRI NEGE: ks

radlopREdBjnbﬁ,hedlap ®Btpb§bel$le @6 a@ﬂé%ﬂﬁpbﬂﬂ?% dppr@@[ﬂﬂ FRpoPosis in cancer
ol ypepti des associated with lipid noieties, alkylated

patien AR $hebily g prefyes &l@srate@é peIoaeary GAngsD ur;qyéepm bewuse of its
: e-chai n,fun onal

mmult%ﬂgetf)sf erﬁrgoesg'{?ﬁu%lg%r?%gﬁﬂﬁ,pvg% CH Jugy ?,ac@ﬁ ﬁﬁglaarcgv té(ﬂHOfLwF-KB is

mediatadigy Toliikk re@pidrs.cat | ons as woul d be understood in the
art. [0048] The term "fr atg)msnt " when used in the

[0034]Cont exé}nqﬁlper@ttﬁ@gﬁ: geopsrty pothg pEprBdethweyyasragtargehis its activation

m 6.10Q ab t 10_..am no aci [
by nunf)e%)ﬁ r%ﬁlr faé frJSa '@rrgﬁ these s e 18 ?le ;gxtho§ela IassPﬁlageﬁii rﬁglecular
patternanPNMRs)d H’z@Mj’l‘s fare ﬁl@%ﬁbnﬁhﬁ nh@rbﬁigaﬁ@ﬁ@'aﬁ@ areMR foi8H the host
ontext of a peptide or pol ypeptide, neans a

Orgam%%m %@?Werﬁaw?;felﬁgec%mﬁ&f prigo gpném@nw&emamnmusated
They af’e@%@&én@ied Oflike hEe t&@?}l‘%ﬁ@){/ 'gi{eﬁzaeggens%?' Ffé g’rlgn;a?

refers to group where a
immunityie ThRs lebioaser Ftsbwerningmathaaished theimmhes s;@temsy 1r[dil@i5é]

i S B b i SRS ek e
I membref@metids, Rivan AR hsHatho 8R4 BGEdanhdrt @B%H OGS binding,

group. Substituted groups herein may be s tute
TLRs rggruif My{a8§ profainean in 1Spfmeah1@ sighaling aslaptot formeost §LRs. The

S FRLERER R CURIPl STk BT LLHSTL OV RnEl UE,o

groups, al kyl, al kenyl, algynyl aryl, al koxy, hal o,
aryl oxy, carbonyl, acryl, yano,

art



am no, nitro, phosphate-containing groups,
sul fur-containing groups, hydroxyl, alkyl carbonyl oxy,
wa@eybaas2onyl oxy, al koxycar bonyl oxy, PCT/US2006/022865
aryl oxycar bonyl oxy, al kyl carbonyl, aryl carbonyl,
al koxycar bonyl , am nocar bonyl, al kyl am nocar bonyl ,
(ii) acHi-aldaydranh PRE ALORA ?J INK ' ; Loam no.,
) am dino, imno, a ‘El ] {Jﬁi o%mﬁ?‘ﬂ?%?@(’ﬁ?n@%ﬁ%%WP%PSS,: many
PAM%@: h@}’fél@ﬂelf effaﬁt besidas Bbiiotiog IR andbixlare hetielooyibilce side
ar eter azido, . ) )
e AL el S SR AR SERE o0 v, Consistent it
their foy@londthyinun6digé adlvanbe PP are @kﬁjegs%ii m;ggen nd peripheral
b ryl cycl oal kyl, al[;l%l carbonyl, arylalkyl car onya[,
lood MPW% sathiyere il doagacifiepaieptsad phpresdion in other lymphoid organs
d suBk phi l.cycloal kyl phosphi nyl ,. .
an‘ S a}réﬁ gt%g%ﬁ%ﬁ%l !Alg%i}}l%?%%s Sﬁeo%lﬁ)%gﬁé?sgec{) in tHe eﬁqothehal and mucosal
epithehialydetly of thalskiyl apti alsplespiyttoryairvdssHall fidenitourinary tracts.

.al kyl sul fonyl, aryl cycl oal kyl sul fonyl ,
1. Deg{fﬁ}d?‘?‘ﬁat ions thereof, and substitutions thereto.

[0035] 0052] I TH® BeanAerstdoRahat tRE tellirhfn%g{gkroﬂﬁéq g{\dl,}giﬁ it %g@g bose of

to protection of a manmmal from
deSCTﬂﬁiflé waricplag embodipeatssintigand is poeimgindey todre lahitimienRniusgbe noted
ition. .Prey ing the condition invalves =~

ot of 000 O EL AT B SRR b B g o an

“the” invelnnde plupalireferdnes @il theddontdk® clRAN Hictady: otRYRESST NQ

0 the condition involves adm nistering a conposition of

[0036}; i s i Roistm ordminisieriayhen usse tedescribritbiidosagsiorahegent that

. i hi . € jtsclinical .appearance.

induc bl 00 B L RGfo BSL LGPl BB AR Sy

[0037]conposThd e dhliphatis" dssedhieh feferdto MTHbkarhiE I’b%rar;?ched or cyclic
e

cl.ini cal appearance of the condition such that

hydrocaghos grpw whicl may be substitwied eruniswestituted, iand mdidhonay hesaturated

et LR

n
: . after clinfc
groupsg whibht doorprisel oky gehanitrbpen, salfieedr phosghoRge fatoink fepladingh@e or more

condi t.ign. [.0053],.The term "tunor cell" as used herein
Carbonﬁw?gﬂjsehéﬁw’@gop etieiCd€t eri zed by resistance to
[0038]2pOPt OfficCiefth A1 as [ QAT Aleid Qﬁ)n%\ﬁf R éb%ﬁ%%é?@%gs;toaasbranched

used herein refers to a group ere at
or unbrapahqda aterated) abipbaticgynap. dteprasentatijeacmnipldsadatkyh graabo irelude,
[ . t ther at.ons. [0055] . The term
but are it Ot 6RO B amomE S opHi P ottt o e -
butyl, atogls dewl, tétaadecdlexhtédy icddyo wisesty! Acdyad ;jkBer et o or
substituted therefor. [0056] The térm "variant” when
[0039]sed i Hhertaan cabkinektasored herepalone ayrin pombinetion théers teahsinched
r unb@nBRRL LAE i | if} LD a1 no, Ac
° ]_m sequence %gétte ﬁgﬂul}h%gi g%ﬁ%ﬂ&ﬂ%‘i&@% };t];l%s‘? gpe %agﬁ"%réfzvg?? 8%uble bond
which gapstirat agnstatile poinhaloag itdschaliuRepretdmitise @kath SRS bf SRSyl
bi ol ogical activity. For purposes of this invention,
groups tyghyded bifCare RGimyed (v ciPril aeand Zraentenyldscnylind de i,
[0040]t he abipeitéih t0R1IDRAURE] Hé’re?l ARR%ih Eodb] gggrgyefer@to a branched
conservative substitution of an amno acid, i.e€e’,
or unbrapglied cinsgtusaicdmhinhetiagiotipwontairnglatiléast emt caabomcarben fipdd bond
. Ly ..pr rties (e.qg.,, hydrophilicity, degree and
which 1%‘:321?!%%& R B‘?%Ef @8‘3€ ﬂ’&gﬁ%@% epreseniatiyg sxaBpies At alkgnyl
groups adluds blitypé a6l UrititddveOeMyRg, Sofer ep SBex¥hior
ﬁha es. can be identi fiz,lg,g ﬁnﬁ%%tgr%g%bnﬁgg}giﬁ%@me
decyny 9’&{? 3ki c index of amino acids, as understood in the
art (Kyte et al., J . MIl. Biol. 157:105-132, 1982).
The hydropathic index of an amno acid is based on a
consi deration of its hydrophobicity and charge. It is
known in the art that am no acids of simlar
hydr opat hi ¢ i ndexes can be8substituted and still
retain protein function. In one aspect, am no acids
havi ng hydropat hi c i ndexes of 2 are substituted. The
hydrophilicity of am no acids can also be used to

o I e



greatest | ocal average hydrophilicity of that peptide,
a useful neasure that has been reported to correlate
wWowdok/1982880 ant i geni city and i mmunogeni city. U. BCT/B810861022865
No. 4,554,101, incorporated herein by reference.
Substitution of amno acids having simlar
hydr o lLicit r
[0041]b| ol ogllkH car I%ll aYaé glr%hef)i?g[ﬁ%kém%ﬁ O?Q%tegnl C?rtp)?/)fly%eghﬂ‘eg
means H peptidet cﬂqﬂ)lyp&pﬁ@@cm}insn{g’bt&m NAEP aoh-staadélﬂtanhm adidsor other
are performed with am no aci ds _havi gg hydrophilicity
h

structuya Veraatioms fiamn the cgnvensienal sttt Amine pHds-he” hyr ophobi city

[0042]! Ndex ﬂmeﬁ,g Gaypety sk hér)ém"rﬁleéiﬁ aRfan#@Bo f%‘?alsgés 1868IgM,
i nfluenced e particular side chain of th

IgA, I@mnlgﬁc odﬁaginm'ts st dartvativesiiherpell inchskmg/Babi, Hab' )arﬁdn end single

chain o P P e GRS G0 e BT T REOP s et afbes

thereotS ITHel kibbdty Ry bBE nﬁiﬂo@l@nélcdnd'éocga pelyRRmbI &iﬂl'b@gﬂ' Naffifi€y purified
i de chai ns o¥ hose ani no aci as reveal e t he

antlbocby ar @m@rﬁséhqryof Wyieh exdnbits eifigientbindipg spesificdy teﬁ gesired epitope
ot her t-de
ora sei)F 4B RAGHG LS. Tne shCRSILT SR h28 pincic pRBORR 1Y
antibodyt PapepUiedesizad by ﬂ&rdttadﬁnérh ef ond er morndhenuied, peptide, or
Gamn;gatlve bacteri a positive bacterla nh :cal
polypeqijdomoiivh kngme reibe a1t ITPES‘& ey PrgART g e, g chemica
moietyS€auence honol ogy, but are characterized by the
unusual N-termnal amino acid .
[0043]5' - (2, Bla&juehydapnpyqsna?imymedLhecgistrdeMOtalfamn péCféb@dadtféldt includes

b WO Or . th Bact rlal
progresiles SRHBRICT ThEHe HRRN Hb SR RRttabof Vi BREER ¢ Fhapesmic
organe‘ll@§ Q@H§§fsa@$ﬂ & chkd‘rﬁa&ﬁxt @.en n@Mea&'c@ﬁ@éﬂsﬁlﬂ)ﬂ) Ms%@bedﬁbﬂght or
LR or TLR2-TLR6 heterodiners, | eadi ng to the

electroaamcmpmn apd/oNPNdBclagichee yite kipleosomsduiend frgmenism endetpanined

es, of the N-1e
by Cen%? g%e et HB%%atéorneassa e@@gjﬁhva r s OPW&E\%@E Krlﬁ%krgy of the
cell is &5t .| mambhgie bbbtz nahcdhguldnes dfintuctwell dagmients\(f'dpoptotic
) 40058 The |i popeptide may be a conmpound of the
bodiesf bpshpfagocyiifesedsn, R1 represents Hor -COR4L R, R3
and R A datticHmbdcditzed b
[0044] hﬁ?ﬁ%ﬁﬁe‘%ﬁﬁ o%é “gé‘gléég?‘? e; Ialgy%i stIS or CCZHZ.Z y

res1stah6)50159ﬂpoﬁimeclstlmuhept| de may conpri se tvvo or three fatty
aci ds. __The al. %ﬂ c substitu
CF’br

10045E ooy  TEe Fr G RREb S TERY o 1t SRS MO MR gy e
knowrpi% thaeBRI@diky lbut f&-1faddab kerilothe@dpy G Gadiad dey thiztapy.

Representative exanpl es of al kyl substituents at RZ,
[0046]and RAThatsrmdeombinatisn with” whemusedto desagbe ad@mast@tl@n of an

sen of,..al k subst s t

oz PR, RRGEIRTRLER Rl RUAF ORI gl ve
admln%ed‘pmot[tgot@@l:thy‘@lt}ﬁ)%@bﬁgﬁhmdlﬁ@ﬁmﬁ:ﬂeﬁl@néﬁ@tdt\@%nﬁ)ﬁnatlon

| east™ 4 or am no acids and no nore than 20, 30 or 40
thereofimi no aci ds The peptide noiety may be essential for

ctivi d.t b e i de: .
007t ke ) RS Ykt Bl b DRREEL AATRY i peice
meansaCpdpité Yr P&l p@ﬂldb rAsfEsR&it oithee o 1ﬁ1p81tnap3€ﬂt~dod&e ganinencels and

. (Spohn_et_al, Vaccine, 22(19):2494-9 Zf%) %, The lated,
ammorfé& gngloginyBY. 9 of g@staatmq deh\eéweway gHite by tpeipgglycosylate
I

on oF BB RBhl RPR O P AR RO PR vy

exhibiv glycasylation pmttbsis iduertd expreskien éoheterbiegope pysiaies. iyt least ope

ative
blologlca'i] act1v1ty%s retamec‘i: hheng[ﬁese peptides or polypeptides are derivatives according to



Tabl e 1[ 0061] The first four to five am no acids of
the peptide noiety of a |ipopeptide my be sel ected
wo caanssese | i sted for each position in Tabl e PCT/UR2086/022865
tabl e is based upon Spohn et al, Vacci ne,
22(19):2494-9, 2004; and Reutter et al., J . Peptide
the i I The | i ep
he Ve, O ARV iR ol R Rt 0, £0Gp poRER B fisor
polypcptn:lbs lnmm@ totaberitlyenadifieENe blecnatsmyus;fPEmmw p&iIENGH
I tgoam no, aci d. Thegg popept i de be wat er-sol ubl e.
polypeptides, peptifes Or gplygeptides asspeiaisf Witk la@@ Hroietiess alkylaigd @eptides or
polypdptidk pasitde¥ ok YoRBYptRRs Uikl \119319%19 hfeCdei ' QE0R +1ﬁ ?&Acﬁonal group
rom condi tions or treatnents that cause cell
to otheypeplades, pdippasitides o chgaidatsy arbadslitsiab moRépratseydsatoulé be

I f condl tions or treatnents include cancer
unders?&%%nfgtﬁe %19 radi ati on therapy or chenot herapy;

[0048]t enperamweansﬂagiﬁemewﬂﬁﬁ WES &Qh@@dﬂiéﬁ'ofg%ﬁt?deo& olypeptide,
radi ati on, e. workers in nucl ear power sp tp Pe
may mgag éﬁﬁ@ldemﬁfgqm 9b@4rt Grta abap HAremiceadiicil lelpgtbd urhc fragmentrmay be

6,7, 8S§’ i woundi ng; poi soning; and
#)ec(?lélglr%m%[%gkéﬁ?ér%ﬁle agent may be admi ni stered
[0049]S| mul t Bmeteus | ‘hombldgiétwh@m asgdda |t1h@/cdﬁltd)dﬂ oﬁﬁ Bestide or polypeptide,
The term "si nmul taneous

nts.
means. asHeH{IIr*m ¢ AR YRP(de sharing & FoRwRQs §Y0 hioRAs aetiot he ¢ he
[oosolagent ﬂmeﬁhhe.{tmfafe%%mh WBR PRI, 'tc?‘%, gfo Me&%@ﬂﬁ ax%%able
hours, preferably 24 hours, nore pre I
valencg bendarfdhpbaskbpabityms atpautashedan dthepatonps ef er abl y 3

005112472 s k8851l 826 B BT e 5 D v ne o o

hydrog@€dsonothitr Abind RerBdvddTRon2 8 8atboRbind topRRed Wifhe! SRther 4100,
the other treatnent and at a certain frequency

SubstituadegrowRs heseip eppdie sbiitvied prthtone o ﬁ_y@,@@ She ‘Ithélr@g@hstltuents

Represgﬁt\énp 24 IQ§ rﬁglﬂ%{igl%{'}% rllxgc;flllcﬁ i re{rg 5?’[ hmg% $1R§athcrgroups,

aromatzikﬁglbnps 4H<yﬂ1ra,1ke4121 Ialk-ynyl46)ryllralko&§ Tlo, a2floRy., caajbnbr acr@? cyano,
% 28 hr, .26 hr, 24 hr, 22 hr, 20 hr, 18 r,

amino fgfrﬁ,rp oimhqtﬁ corg%mmg grqtg)s,uﬁul g-cppptamglgqgrougs, hydrogylh r,

alkylciﬂ’)@ny%xyl aﬂﬂca%érgf'imityoalﬁéﬁ?ﬁﬂ);oﬁylo%g%égfgggear@thﬁ@, estlﬁflec%ré)onyl,

m'ni stered at after
arylcanbmylu@lkwglcathWyh atnutqcmbbajd alhylaaimmmrb'bnm dia?kyhamindcdrbonyl,
alkylthﬂ:faﬁtﬂony]2 ﬁcyﬂ?.mlrﬁ)grh]ﬂ% %mmo alggft}ﬂp arggfuﬂr 8\1%92%}9'}(31&1%;
alkylsulfinyl 3@i flsorond&h{il az1d6) h'éferoc?r@lyh RalkyAdhyNhete '\?hf senﬂEarﬂ@zlﬁU
after exposure a. Constifufivel’y Aétive Cancer

thioserpigerbazid frﬁéalééwdm@mlmynlﬂ@teacwmaﬁtylmploa&yjcaamme

d1a11<y1%I%B(gﬂg%?%aglggga‘jgg%%yﬂ %gfaui Uﬁ%%l,{\'{ylgB@%@Fa&Xnyl
arylphdsphmbrhmrbtlalkylymbspdﬁn}& Iveﬂbydi@rlﬁjilphwphﬁ@d la@;tlpmsphw apy.

ncer nent ma
afylalk%’g’ﬁf’#hgmﬁa gaal @WEI%XI ary; @éﬁwyl@ ﬁryéaylkblglﬂlﬁmyas
arylcy A& sulfn FQHHIbﬂ?aEbHﬂ#EIQSf %H{I %’ﬁﬂ{oﬁé(t)h%r&%em S
prevent canrcer cel rom mul €1 pl'yl ng ,
[0052]| nt er fBreitergn (ireatt” othtireaidhg™ vsheaI:refermI)g togarbtepdmm@ﬁanﬁlhlﬂnal from

i nduci cell death and/or apoptosis in
» cond fgf s o R G L Seckn IO R GaRAle SPYgon
Preventlﬁlg el Rhllifign hvdI Vi aBinini ferifd8 cd%}@ (frféf fAfs if@kibh 8 a mammal
gnal _transduction that regul ate ce
prior tOpQTIﬁPI q éh%twnﬁnthm Obgpresting fesoodition ipmivessiditisisteriag abe

d h I I
compo%ﬁg‘lg nghﬂs‘r:] ﬁé é)lradeo)rlilltt‘cs; a%gahqrfigl If%g : ug?ch)o?e}ft 1(3) F?é)%??%lﬁ before its

nitrogen mustards, ethyleninine derivatives, alkyl
sul fonates, nitrosoureas and triazenes): uraci

must ard, chl ornet hi ne, cycl®phosphani de (Cytoxan(r)),
i fosfam de, nel phal an, chl oranbucil, pipobronan,
triethyl ene-nel am ne, triethylenethiophosphoranine,
busul fan, carnustine, |onustine,




strept ozoci n, dacarbazi ne, and tenozol om de;
antinetabolites (including, without limtation, folic
wa@eood/1388@goni st s, pyrim di ne anal ogs, purine BOBUSY®6/022865
and adenosi ne deam nase inhibitors): nethotrexate,
5-fluorouracil, floxuridine, cytarablne, _
clinical%hB%zh\g?t eg%h{}g%{hgt ngltlog i Ves adlil’laIB dt@lrll%? 4 Q?mpoiition of this
inventi® @G ABmAD Qﬁérf&ﬁhfcaﬁ@fpemh«te\/(ﬁﬁhc{ écﬁfdlﬁmﬁsmh ehat wenmadition is
al kal oi ds, antitunor antibiotjcs, enzynes, hoki nes
reducecheromeipiansdo pminaiaihe syndijommvalyes %@mn%ﬁtfﬁtf}& quaposition of
| NGamb A 4 Bl th 1
tis invh S arp oS B ica LR e cSHUAATBL B i marpuna
nolmqkpaﬁﬁhiﬂmebn&aoﬁonnerC|aIIy avail abl e as Taxol(r))
m thranycin, deoxyco-fornycin, mto -c, 1o .
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IemﬁmﬁéﬂP i stift eni poside. [0069] Qther proliferative
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an aml@ B‘EIH |"Ylﬁ1nae§1 TRt 4 gacc Cg%f;srlrljol la]fop %rglgs &V cé@ﬂ(ﬂ%gg’éié\egree
and dls%%lﬁfb%%f cRarge 2 RinspBirepaiid lilﬁthe Rece dgzcdls, 1nWPﬁa,g aanphor
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mol ecul es such as ZD6474 anld SU6668 are al so i ncl uded.

Anti-Her2 antibodies from Genentech may al so be

utilized. A suitable EGFR inhibitor is EKB-569 (an
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Zeneca) which renders androgen-dependent carci nomas
non-proliferative. Yet another exanple of a cytostatic
w@g@at13§238 t he anti estrogen Tanoxifen(r) whi ch Pehiubt0&022865
the proliferation or growth of estrogen dependent
breast cancer. Inhibitors of the transduction of
acid. CEBNIsH PR ik bELEAloN Sorftind BBl Bl Rt Ak Ak CorfieRiwith
epresentative exanples include eprdermal gro
biologit# dhmitionraié imdeestand thielepéhd arhthbirdl ative, sitvEititly ofitheasmino acids, and
. inhipitaors, MAPK kinase inhibitors, ,PB.inhipitors, Src
particulaly 40510n ABR G R05e AP (P BRI PE STt opHaL,
h i T chafdRaline Rhd BBY: RIpBRIcse radiation therapy. The
ym@pr%@?gffoégflerapy na?ﬁbe efternal beam radi ati on,
2. Lipopeptidesl radi ati on therapy, or conformal radiation
t herapy,. in ich conputer is used to.shape.t.ne beam
100571 o7 ) 2 ppRbt ke AR Crrept Brots NEERBRC G
LipopepB&isairé patt UE@E olifer hReHbadried df Giath R YatiR)babRAR, Gfaaipésitive
Vvariety of sources, including an xray, electron beam
bacterigrand amyeaplaaye. Baeterialdipoentifes hava nrgshefedsannance hpmelog. but

of .the.radiat | ' ball r i :
R T T Rt T
that is &8/dted by eoeteetfathadidd. Batenl Npepaptides drv stryngmym e

adm nistered with a radi oprotective agent (see s C&LﬁE
modulagers tha agbyase e host TeRensesafter dafegondy tehal g;}l}roagh -

TLR1 9@?1? etk ARQUL ik &9 1 dir%%gﬁé scthvaabn PEMFRE SdP@fi&Ene
I'nclude, but are not" [imted to, the follow ng: '
productian c Spmtretid analagdenof thé di-teohinahkpdpentidisrof hiatyeal ﬂi@ppgotldes are

accel era and tagstati ¢ bladder cancer br east L
potent SGRGHTE Ph B APt EOTb PR CRmEar R e 5 and inviro.
[0058]! UNg (TRAkpSPLHdHSHB) be 2B6hmpaudoTEld foebla: | ung cancer

and | ung adenocarci noma), ovary, prostate, testes,

genitourinary tract, |ygphatic system I|arynx,

pancreas (including exog¢frine pancreatic carci nonm),

nmout h, phar ynx, esoph% ,éﬁlggifh, smal | intestine,

colon, rectum gall Bbadder, f€ervix, thyroid, and skin

(i ncludi ng squanous Rel | c@+gHom); hemat opoi etic

tunors of |ynphoid |iheage including | eukem a, acute

| ynphocytic | eukem a, ag¢ute K&ﬁphoblastic | eukem a,

B-cell l'ynmphoma, T-cell " ynphoma, Hodgkins |ynphona

non- Hodgki ns | ynphorma, hairy icell |ynphona,

hi stiocytic |ynmphoma, and Burd&tts | ynphons;

hemat opoi etic tunors ofRnyelqu I%geage i ncl udi ng

acute and chronic nyelog@hmuﬁ1 m as,

nmyel odyspl asti ¢ syndrone, hiyel olld | eukem a, and

pronyel ocytic |eukenia; tumors @f the central and

peri pheral nervous system i ncl udi ng astrocytoma,

neur obl ast oma, glioma, and schwannomas; tunors of

nmesench ﬂﬁFLorigin i ncludi ng fibrosarcons,

r habdonmyoscar conR; reprgiets teas-@B8Bym;, and ot her tunors

i ncl udi ng nel anopgma,  xenaqder [ nt osum_ .. .

ker at oact ant hona{,{;%rﬁn %?d? %Pﬁ&e% apeof of optiopally sHRgjuted
and terat ocar ci nd#82%, Treatnent of Side Effects from

Cancer Treat nent x[;i007#la Jpadeomdi ti on may al so be

damage to normal tissue attributable to the treatnent

of a constitutiv8liySgeiHe NF-kB cancer. The agent

hat | co . S
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condi tian y alsg, be cell [ ng. d. .Radiation 079]
Co-Calyl i GRSy Gar o el R se v B o A1
Exposure to ionizing radiation (IR} may be short- or
long-term it may be applied as a single dose or
mul ti pl e doses, to the whol® body or locally. Thus,
nucl ear accidents or mlitary attacks may involve
exposure to a single high dose of whol e body
irradiation (sonetinmes followed by a | ong-term



poi soning with radi oactive isotopes). Likew se, a

single dose of radiation is generally used for the
w@e@bnss2ssrent of bone nmarrow transpl ant pati enPGT/MRENG6/022865

it 1s necessary to prepare the host's hematopoietic

organs for the donor's bone narrom1by "cleaning" t hem
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super oxi de di smutase (MhSOD) and netal | ot hi onei n,
their use may be advant ageous. [0085] The
WO aoaps268 ect ant s may be any agent that treat sPeheS2006/022865
effects of radiation exposure including, but not
limted to, antioxidants, free radical scavengers,

cyt oKigIEKIIPREFTGWVANT Tatent TTGHR. Antioxigants and
free %%]NKJW S hrat m:y Li% use HZBUUIU' ut

cyot LIS NEARMTRGNAT. * o i a8 e e
(VWR- 2 $ 'BGNG? EHNA@KS\H tamn \ﬁta in E AAd

f I avoREEPSTRRASKYENKan hol v |badifl (loci nudbsanct bimy ,
or i enGETRKBGKIBIEDNSECyt oki neg ardd grjowt h f3dctors
conf ¢ SSTSENNGNGRGNGGTDY r epl gni 9Ifi ng and/ g8

pr ot ¢ INNDESRESFIREKSEEREI i ve gt emgcell popgbati on
Cyt OKiGMSDESRESIREKBRKIGEd I ncljudggstem cellypfactor

( SCF, (ﬁ\TNDESN'I 3 EKSPEP}? 3tTgand; 18 ntiert euﬁ'l” T
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fragm Al rattnacyt rowth—Factof
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nat ut EGWjESMS* K:SKKKK fprrt i 4;9 of] t hp 43
i mrun ESALSEFESSYQLINSDNSfy be Usedd These i 4l ude.
5- AEDSNEAKRKNOSK QKMNHGYYPVWhi cH i 99a st er oi d5t hat
sti mulAAY A KNVEIRNPGERR)PIQRI cyt okilnes, and4synthetic
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60/ 6938 ECCMAARKACRADAB TARI ch 23r e |i ncor (38r at ed
herein by reference. 4. Conposition [0086] Provided
herein al so are conpositions conprising a

t herapeutically effective amount of an inducer of
NF-kB. The conposition may be a pharmaceutica

conposi tion, which may be produced using nethods wel |l
[0061known iThe fiFss fourtto fing aminocacidsed therapéide mindety ofrp PREPGAe may

[ [

be selé:c%HJfr&% tﬂ?squ e;glirfg{"g gg ?reglgyf ﬁcon% f}ﬁoﬁ%’q@a@é’g‘%@% é@ggggoml et
al., VaWcinb, 2(OPL B0, 12004 ;uat Rguttdud ahol Peptide Reb., 166, 3E%E83,D005.

to radiation, side effect fromcancer treatnents,

stress and cell aging. The conposition may al so

conprise additional agentrpamﬁgl udi ng, but not limted

to, a radioprotectant or chenot herapeutic drug. a.

Adni ni stration [00§7}7§ompysi hon:spr vi ded herein may

be adm ni stered i prranyTERRET retHcing, but not
limted to, oraII)IFpAD%n fra [§, abl i ngual |y,
transdermal | y, recEé! E, ranspucpsally, topically,
via inhal ation, vii& bubcalEadnbhi sHration, or

conbi nations there¢éf. | Barpater® alni ni stration
includes, but is n& |PmtHd {8 |NMravenous,
intraarterial, intapeQ tpbreal S sulcut aneous,
a |
)

intranuscul ar, intRrathgcalr ap npyaartlcular For
veterinary use, theT gpo SII ¥ be adm nistered as
a suitably accept abte Tuuuyua Ton ccordance with
normal veteri nary “practie Fhe—veterd nari an can
readily determ ne the dosi ng regi men and route of

adm ni stration that is nost appropriate for a
particular animal.b. Fornul ation [0088] Conpositions
provi ded herein may be in the formof tablets or

| ozenges formulated in a conventional manner. For
exanpl e, tablets and capsules for oral adm nistration
may contain conventional excipients including, but not
limted to, binding agents,“&illers, | ubricants,

di sintegrants and wetting agents. Binding agents

i nclude, but are not limted to, syrup, accacia,
gelatln sorbltol tragacanth nu0|lage of starch and

N 1 Y l_.__ e T s I 1 N1 1. . L,
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cel lul ose, mmi zestarch, cal ci um phosphate, and

sorbitol. Lubricants include, but are not limted to,
woR@aass2esn st earate, stearic acid, talc, polyeptmUsme6/022865

glycol, and silica. Disintegrants include, but are not

limted to, potato starch and sodi um starch

gl ycol-kate. L N | . .
on2, 2R Gon i 8, BOBERR et s A5l oo, v
respecicto alicedleracshentitnigofithe Metehnihal hiywdamikmacid. The tihepeptitle may be

%@?89] Conpositions provided herein may al so be liquid
water-o5#4¢11 at i ons i ncl udi ng, but not linmted to, aqueous or
3. Tr@z}thﬁén?Hﬁ@@ ions, solutions, enulsions, syrups, and

el1xirs. The conpositions may al so be fornul ated as a
[0063]dry prévdagent thet indoeestNE-uBi astivify may watsed ©rproteptarormal cells

suj.t.abl e vehicl e before . Such.liquid preparat,ions
from o sy SRR PR\RRUSS TR S WERE DR Sedtr HE PRP DY
RepressHRRENEH A1 AATRbAditI6 A bSthda¥th&ils RRGRIAE Tandee BOAHMRAMSe.¢., radiation
vehi cl es and preservatives. Suspendi ng agent i ncl ude,

therapp ot chemethesapy} taminesatureshoels ekpasre teyherpiul gpsaspif radiation, e.g.,

cel l ul,ose | ucose .Sy ' . .
wrkef 5 b8 By PLUGRRAS0REs Y PR Mbbepepeptial produon, o
soldier8] d¢Mliagi®, sloaadiagepoininggand fiyettiogenat ed edi bl e fats.

Emul sifyi ng agents incl ude ,butl are not limted &o, )
[0064]] eci t Hitie, 228 BRY Ahadraimbrred sigulianpusly 8 MetroeRUeAIE oYjh other
[ LG it f | it [ .
s3] Pk PSSl o oAl sk 8L B

agent gndaplydr éreetnginy bo hdmanixdered myithired &lodvws, préferbbr /bhourggnore

, but t limted t th I
et Bt Do LU m el Lo e gt PLoBL e
other. W}@\f&ﬁ?%&ﬁfn%hﬁmﬂqﬁy a@h & Heeeih b @Ak @@masstration of the agent at
Su | C

. upposi tories, h may contain suppository bases
times diffetentifromy, the othenweatinent anddit & gertain Sigauangy gelptiys to repeat
. cerides. Conpositions provided herein nmay al so be
admln%h%f{tﬂﬁﬂ'at ed for inhalation, which may be in a form
[0065] NCl UOTIRGagehtihaBé aditidt@dd boanyapoittipuior exEEPeN tiewress

includie, byt 2o EmAe 1 GPOGh A58 o Hho1 33 1% 43l Pl rogiohs 32
30 hr, %ghf“z%. of ol 55 HP{zggig,t s 10k, 14 iHE 20501 h HORAFES ARGy, 3 i,

nposi ti'ons’ pr ov éin rrmy al so be fdrnui atéd as
2 hr, ok il &in prler towkpbreniTixt agensmeyp bp pdmimsgerad abayspamt after exposure to

nonaqueous vehicl es, i ncl uding,. but .not, | im ted
the SR, REed 9 POt | MoRied Bkt B oty i 2 b
14 hr, R84HENS R 208NDS aNe4[HRO0X: SORRSBIN:] IS, B4 B i3ded, Ixteimhr,

may al so be formilated for parenteral adm nistration
42 hr, B b, udi mger 48Ur afiet exposieed t o, by injection or

cont i nuqus. i pf usj.o F | ations for injection may be
it Sg&tlﬁe@fxgﬁa&%@ﬁﬁﬁé‘"?m utions, or emulsions in
[0066P1 | Y OThAEBHIRIH MBNHEL BSnstiafE et SONFA B cAeUTIS dglht that

agents including, but not limted to, suspending,
inducestNibicBi aztivigy map be dilmpusteied gn eqpebinstionmvish e camss iteatoent, such as

al so be.provided in a powder formfor
Chemqrirg%ﬂﬁ’_s?rirf‘?b}ﬁl@hﬁ\ﬂapﬁ' a suitabl e vehicle including, but
[0067]2]8t |1 7hd &fhcbOreabhOitih®s coYirRe a8mirigeitioalogh cytddd@heent or

onposi tions provided herein may al so be formul ated as
cytostatickgsot opeephinaidntheropfii Cyotpaic dgsntsdievenbeaneeicetly from

L npl ant at i by...i nt r apuSE: Lok ecthon. .. e, :
o 5013 S gAY SO HRNGEE 80 ) g o
death @d/yboptebR i thermah&dricalls Cwsstatic sgentsHcoviainfodulating, interfering or
_ . .acceptable oil, for exanple), jon exchange resins, .or
inhibiting e preasefey ok eAlluar sigmal ransfivcrion thajdegplatp gell ﬁ@ql@eratlon-

soluble salt, for exanple). c. Dosage [0093] A

t herapeutically effective anount of the agent required

for use in therapy varies wWwith the nature of the

condition being treated, the length of tinme that
i nduction of NFKB activity is desired, and the age and
the condition of the patient, and is ultimately



determ ned by the attendant physician. In general,
however, doses enpl oyed for adult human treatnent
wo yweaad2By are in the range of 0.001 ny/ kg to RPODUB2088022865
ng/ kg per day. The dose may be about 1 ng/kg to about
100 ng/ kg per day. The desired dose may be
conve
f006] o A ERG YL AP BEfa) Be Bl AT B0 Seefi nfihdo the
followfn(gr alkyhmag egenss (inudydind) veithout Dnuitation, miteezen ubistods Sthph:lmmlne
ltiple doses often are desired, or r
derivaligbzalkd S Onatess BIOS9 58 A TE RPAIS WL TRET, Shloretine,
1 HS%JB SRARRACORXEn®) Sroaeae, infel Mem%fanﬂqfaln bR
eYeiop 94| Tﬁe dosagz of an ?ndu@g} of NF- nﬁ?ﬁbe atnany
tnethy&osw@ammcl toigthyrtgnethiaphasghordmine dehistlgan, aamutstme dophiagjine,

streptOE%%nTéa,cgl&aZ%ef%H{irg% Z)c?gig/ kéi;tl'géegg)? 4 ngfw 1ng2%télﬂ%t/l%1tatlon

folic aé’aa%nﬁg()l‘ﬁgts }i@@mﬂﬁl{e lﬁﬁalo@s?%uﬁﬁé khloghd B ékBine3amiisK g,
400 /kg 475 ng/ kg, 500 no/ kg,
inhibitgrs} hktgexa%&ﬂmm@acﬂsﬁgx iRy, CY GOy PRBCSICBESPHHIEK B,

thlogu%‘rgg 'fﬂf/dél%bmgéﬁ %I%ffégpqugsgat% lé&h g%@%taﬁ%k turégg:oﬁgétg Bnd their

deriva@ad3 (fﬂg‘/ekgnpl@Zﬁnmgaﬂk@oldgﬁdhtmhk@,ntlﬁﬁﬁlcmmnm lylnp'l’g)'ki«@s and

reenlng hods, [ Q095] The |ded herein
epipodapliqtan B Enb 5T HBHLTR. VadriTs i?F %Cémf’ﬁ‘é(t”n
daunotuBfHAS Qio%ru%ﬁn@‘éfn‘n){ﬁl&ﬁ 1dﬁﬂlb?69§ Nra-b ri?a‘i:htaﬁgl 8qitide1 1B

activity may identified by a nethod conpri sing
comnadmﬂlm@valaé)quseh(e@) miﬂna:@nqu, dﬂﬁxm -femyeing pitomyein-c, 1-

F- kB t ed the |evel
asparafiueiE IR B e GHIGHD M ERECh PR G oE OB whor eby. an
[0069] ndluce()ﬂfaf M’ﬁfé&ﬁlxﬁe@y&&bm aE&lts getal Eibatd, @Pﬁﬂe aAkhid1Y,

ncrease the [ evél of kB acti vat ed expr €ssi on

letrazoéggsammta[)lﬁagﬁl]oxm pyizlmdloaglmmde nﬁ;sameiepmeis@ntox\aﬁnmu n

10070 et < ity bt & st b onERCR R R oni et

known¥intthé At 86t (RAPERSDKRMCil ity aWicrofudid ﬂ&bﬁn@@ts&hﬂ&ﬂa}b& used
present in conditioned nmedia or in cell extr

mclud@t'm presie Hilge k. ¢llperishigiae &%&@ﬁ@@)k%whoqulﬁ@} §§3t6093 95,

ot (SR TBLEGHL 630 AR, DY A0 SO s 316126

maytafiihd QNSC 1568% S;Hhﬂszmr(NSQQ?ﬁBQS)abhqhtém ElaxolD, NBG 125973),
daJ tons. Such_candi da

TaxolfRisHunBies o . SOMBIHER G E-arS PUPARS, AR AT S 861 792), ity
cysten?ey o §?§3f65§%ﬁ31§t1@1@ sSifate PREE11988)), PineRARAulsE $N§Cr¥97574)

tlpe prede term ned ch emcaf reactions. hose
naturaha\d syttetidiepethijorskindluding bhtenad timited [to emﬂpﬂd@@u Astepothilgne B, and

oo 35 5780 TE Blatt RO RCL S8 P, RSB g

and thé 1iRE aEYaRple§ aNicH ab@tage Alsd deddtivee i1s Balhdka (B9Ts ). Yl Sci.
|y screened as described here

110:3 Q0 6t Pgpcr SR Bratesyet oA et Kok R 451 5P 156k, Mylradt (1997)
Cancegﬁ g%%%%%%h o lﬁQlabﬁ‘(%@ﬁZRlag&@B%? ??z’basg%&a(\s{g% S1\./101. Biol.

Cell. 8:’9’8 985@*3&1&’ Pamﬂl(ll996)ﬁaBldiE®hém2mB991807nZ9&lde manmal i an

nor e, pr.ef erably human an unman. pri. mat

0071]cel | s | Absgisuitghle ére§é¢‘§éﬂf> AGCHRSHCHES ﬁ%‘%ﬁyﬂr’@ ’%%ﬁ‘i‘gj‘mmeolﬂasm
enzyneH %éa HeYasg%ﬂf)lkﬁdpljbeﬂgﬁzlﬁ@|nlu§ox%ﬁﬁ’5@ %laﬁﬁuﬁ%B%%&r%n

markers for activation of B.  Such narkers include,
complbxes sackeanas-platiniane darboplatimchielogihl tesppasamodificts geowth

| uci ferase and enhanced green fluorescent protein

(EGFP). The anpbunt of expression of the surrogate

mar ker may be neasured using techni ques standard in

the art including, but not limted to, colorinetery,

| um nomet ery and f1l uori et eldy



[ 0098] The conditions under which a suspected

nmodul ator is added to a cell, such as by m xing, are
wa@eomdilss2e1s i n which the cell can undergo apopPOFIUS2006/022865

signaling if essentially no other regulatory conmpounds

are present that would interfere with apoptosis or

. ... Signaling. fective condilti i :

i b s P POt QS Spa B! v

factors.0Xygen conditions that permt cell growth. An
appropriate mediumis typically a solid or liquid

[0072] redi uiyéestgsiciagpmig thst BYAY e 18 s bt sagHimifes o, hormones

. o C , .
ot R QR AoR0 SRS PO, i Ml
testosteotd; pesdhBong _lfmbxmestérbmndmmosatarmbldmequqpiesatartemhaqom, ve

medi um i n ic ,tgl(e9 cel | 01% tbe cul tured zuch t hat tlgr?e
megesteQdpqeiasa MRSty BreAniSpIBpE JusthYIg s ST igRar: g el e R 1
hlorotr%uﬂ{sglgeé gg&?gﬁkgl%@es_@&bﬁ atfitéo gWREHh An 8 Y e stk tirkes

drfied Eagles “medi um cont ai ni ng 10%

medro¥yptaegeseaieactate feufradBoflueatide tergipifsee.cofl gokedek.i n a

variety.of containers incl.udj. . hu i, [ .
0073175 0 QLI DBy B faocinese
inhibitG¥ Car&thdr \OE@F @fhibifds, sUEH MCanitisVEGFraneitlodied araltsneall molecules

tenperature, pH and carbon di oxi de cont eﬁt%agﬁg%pri athe
such as BP64 HeandeS Y6068 aenalsqiinclidesg Adride e iapRRodsdreg Spnentech may

M) itk EGERY tEb! e fribiRedi Mg
o LD MGy P 2360k, . i
included € Ihojpat antitmdy G226 iminvnesiccdls, for el KRR, aod jsrecipbibyars.

i.e., usin n.expressi on system.i ncl udi naked .
(0074 T o) ATREPEREED B CorBERnt o PR Bnidg st
Zenecd ¥RGES Al \ég&tggé@dé}ﬁﬁdé}ﬂ RRRMHOMES nOX R 15E1a€iNg., Yesaholtier

I'on palring agents and use of detergents for_cel

| o
examppresimatostitcagenrs tHe@hoggtroghi Jameyden® shichighibifs thegreliferation

aspects, illustrated t he L1.ow
or o R ETGH Res B! G RLA B, LR A et
prolifeRENelseRaRMre Hftodthie AgeniSy Rdprsentitive\dxampldd 1fddekipbdermal growth
primary cause of death fromionizing rggt(aktil on. (.. R)[ ofPI3
factor méihtiers Hispanbibiters. MEK-1 kénage mibinss Rrse LEpIqLsy
ot Q- ¢ ' later, primarily from
mhlbltf)régt ﬁ%ﬁﬁgggéén%ﬁ(ﬁg%ngep eltz%gl%?y(’i%?'e. , the hematopoietic
[0075)( HP) SYRelcpie: trebtmérhinsaychoseprist radiatioatthetapy. c Bhacradiabien therapy

rescued fromlethality_ by .bone marrow transpl antatin. .
may by gL bedRA BB plstrial {¥liatgs tegragy -t stRe S By, in
which %fclto?{ptuﬁeré? JIB RS sl{ag@ HRIMR a8 ARGl BatSl AR ¢fakd thmor.

fromconplications of damage to the smal ]
The raidiaties iseiein radietion thiwapy astyrcomet feern jarvatiety of powgefe itshiding an x-

It is well known that.cell praql.f. i an ! -
e b B R LB L 4B By e e
during! A8iafibY Mebapdhtah Gnd (il &9ldeperiiitt @atheYloqatioh aheextntrd the cancer.

progenitors are |ocated. After a couple of cell |
The agtinyfhei mdseesaVF-sBptivity may &a efministerd WdBraEdioprgectiveygent (see
. Stemcells nmove .up.the.villj e villar
Secuo‘?% .mlcﬁmcwtlgﬂ'ﬂlﬁi tp?]faglé%{]ioﬁ écheg‘[;t ’%g d?r%ﬁlgee(?&%%' entire
[0076] t 11 P" CahcerdihaCiBhy bé irefted irchude) bihergnalliniiexdas, the following:
conpartnent to the tip of the villus) normally. tak
carcinbwe eening dé obthabladdrainghsin aseslEetp b et Rigfifer cancer),
i nt.est.i ne,t r.adi.at i : ' -small
breast, S5 G0 bR ST BT PR eDE e R 3R g 26 (RLAREAMITAR s
cell lungtchidet hiyd lunp atierdicagirohe) prviarsg pyostate riestess gérifourinariitiast,
uncl ear. Death nmay Ofcﬁr as a direct cotnsea?uenc%eof uth
lymphafig syrieraganes, Patereap (RHET g CXAEGPARERRL A APy B o' By
denudation of the villi leading to fluid and
el ectrol yte inbal ance, bacterem a, and endotoxem a. In
addition to inflammtion ant/ stromal responses,
endot hel i al dysfunctions appear to be inportant
factors contributing to lethality.[0103] In both the
HP and G syndrones, lethal tissue danage results from

o o e s



p53 could play a role in sensitizing cells to
genot oxi c stress. [0104] To examne the role of p53 in
WO aeass2e$1- i nduced death, mice were treated w POT/URE06/022865
smal | nol ecul e inhibitor of p53, pifithrin-al pha
(PFTa) (Komarov et al., Science 285:1733-7, 1999)
pharymmés‘dyhagﬁ ¥tonabH rsrﬁa@l AR5, bs1bATE&UM)Ball CRAR &:}¥m H§roid,
weeks ol d mal es were Used here and below 1f ho
and slqum dndadlea sqmaﬁmum csB ranginoma)); ri}emaltmletmtumpmofﬂympmid Jineage

t.h .10 .mg/ kg of PFTaand,th di at i .
inctudfe IR 18noba SRR dRIRER otk Mk PichsliE 198 Biny p-opl
lympHGyhap®reelliltplomEFlctigkink eahitbnid, @6nfHAFk s f’fjfrﬁ?ﬂcﬁnef) héd¥y cell

dose, of gamma radiation or a fracti oned cunul ative
lymphoga; histiesytigdgapkgma, 2ng Buagkegts lymphosnaghpmaiopoietin turaers of myeloid

llneagg i Eﬁud;?% c?u?e ﬁl{(f ﬁﬁ%%lg gls};erb%eﬁd{fs\ﬁilg@blg ng}gfogygﬂ’l%?ltc%%idrome

myelo(dzlegkerhla) and Iﬁmﬁ@kloﬁﬁld leultdnein; x@is ofcthe bentrab bied EdriphbBl nervous
Lle € Séwgrone | d t éiﬁand 3- deficient n1c$

systemii 5% BRTQOIE IR EUATIZR Sk ocP PR as B SRS §

meserRRPHR Jrfh flchiing ﬁ@ro%@dﬁﬂa 'rHaHﬁbﬁtyoé&r&%?a dgd b&é@sﬁfcoma and

mtce were reS|stant to | ow doses of radi ation that
other finiars mhhldu@mclheomw xeyodimoap] gnentosyns kerabragtagthogial femgnoma,
radi.ation that kill through the d

.1 i.gher doses
thymlg%}[j?‘gﬁrecanﬁge%q %W?gaﬁm%%ga n stained paraffin sections
ob. tT“:eaenﬂadtlzoflSﬁuac&:l»:ffeastaIfrd‘nléJI jShwleqﬂ Iire]tcamenﬁnd p53- gul l f
10077 Thtbsichdpn B A6 BAASPREHO QP! HspipAIHbUIabIE t he
' i acgel .
vesn R0 TR NP L2 S0 AL S v
may be admahﬁdreﬂ i@ torapimpti@sivith waandy trdatntent a5 &Usbltﬂbddwbevé) ut

not in p53-deficient epithelium To examne this
f&rtM@?‘“laﬂf’Pd’fﬁfﬂ gihge were exposed to 11 Gy of total
[0078?0dy ' Th@%rﬁﬁﬂl&[‘mﬁﬂglsl) IB@@ell d@dnfr later, injected with
bone marrow cells fromwld type or p53-nul
syind%mbatmlCWBl/ 6J mice. (This dose of radiation
aused I I ..
[0079Ifn Tﬂlv\go@% n(%lﬂl% }rg%éo Ier c{églreectggg‘dl%ﬂ%ee@x %gl\ﬁl}tg rt(? opizing

radlati@arqm)omty essiprt-oh e)ntgwemg HOMpPE b@ﬁp}ﬂﬂ:ﬂﬂiﬁh&ln@%’ dost loe afudttple
tot body gamma radi ati on,. As shqQwn in

dosesqip @he WEOI%H&‘ er lRg Sho Tl Risheen aesdontepipilitirg agiecks may involve
t I _

exposglfé gétﬂ\’ggﬁlgg ﬁ%)ﬂgsﬁfﬁgﬂﬁn% ?E?déﬂn%ﬁﬁhoﬂ Joirfe'ﬁ%s _f&%/dg% #28long-term

poisoning wsthlraxhbacxcme |1s>)ope[sl) ]IﬁB@wﬁhea sahygiadoscsafwﬁdm@d is generally used

feratl and cel wer.e f.urther exa
for tnf Bl g o PiocE e Bl amE g ien i st o pepire the
host’sHefitopbRiit oyRRk f& te Wbhd sthoRe nﬁﬂi‘l%\ap@“dlédnﬁngﬂtﬁﬁn \ﬂ%frf-‘the host
injected intraperitoneally with 14c-thym dine (10
blOOdrﬁéﬂcuﬁﬁISrml ) and then hal f of each gr oup vvas exposed to
[00801}\1?1 %ft CP% nolee élﬁésn%tr g@@a loﬁa%?atl%g 1c 7 rﬁayslead ﬁ)ebreakage in
the DNAl alnd crds;s-ﬂlhﬁlrigl”ﬁe&sédnl’]}NAppmmim oéll fh@ﬁrbﬁ@feb ghd®other

?ec ntinued to proliferate, whereas those in_the
macrofolepu ag;ﬁguqﬁn@é \l@)‘lgngﬁﬁd&@g may(qieogmdgqg sep@"fdlaiy damage to the

[
cellul ERURHYRELS B Bty o e e aid MR o e Rt DY
Multqﬁampafnsyedmts hegrntwactehlsrqjamge dueh ssseBerd LDNFOrepgit hogt)wamjthat

e.intesti 0S ned At 24 hr. a
restorg 1 4hPeat s Tl BsTabe TR )T hGR dank g Bnd Ehayppes th
scaveride@h®fde fdidal SR O HAI fe@‘dbd Re LRRIWG! Hoe IR AndifRls, b@llular
contrast, at 96 hr, there were few proliferating cel
in the p53 null mce, whereas the wild type mce
di spl ayed nore | abeled cells. [0107] To characteri ze
this further, the number ofl8Brdu positive cells were
counted in the small intestines of wild-type and
p53-null mce at different tine points after 15 Gy of
ganma radiation. Three anlnals ver e analyzed for each

o o oy o o o



fields under 200x magni fication (100-300 crypts) and
t he average nunber of BrdU positive cells was plotted
wQ@ Biogi132By . The nunber of BrdU positive cel |l s PeT/UR®06/022865
p53-null mce peaked at 10 hr and then decli ned,
whereas the nunber of BrdU positive cells in wild type

oo 5,851 DS, DB s PSR R P prosrsor

until tliekﬁﬁﬁgle isnepaired vmaldecisivhes tommmt thé cell focyroyhearaastior programmed

nul | different tine points after 15 Gy of
cellde@tampwé&w %Fﬁ"e dBrduU was injected 30 nin before

[0081]' rr ad'A?ttth@ é@fﬁgm%&ﬁ WehSnaktd dfeabradwand Afbderto leddlsl of
In p53 m ce, there was an accel erated

radlatlcm @'ﬁéﬂ‘rgdm caise&fou Loell db@hewhlcb lgads for nadxatlh@led nflammation. At

higher Fghqtspdcy By O ot 6 PR AP PEHE B BitioidisstS Vhdomes fopd o
short-t@@Pradistibn MdiRed feGh. THY heth&dPSbticT: éym&rom@istchmoueﬁzaew the loss
proliferation in the crypts of irradiated

of henygmowéf: celiseand theit pregenitars.dbereley mekiag i impossille to regenerate blood
s PO o TRSRF 9L el st
1mmuﬂa>@uﬁh‘&1.onp 513mpr‘11hh@1@31/ @umemical Tﬁmygasﬁnointesmgpl gymdsbine is

arrest in the pts. of the.s intestine, there
by e LB LS e R S B S s
1ntest11ﬁef %R)%HQ) Ithe fidREd cgrﬁi’bnoc;f tﬂesété%ﬁﬁwa@ﬁarfd%ath from bacteriemia and

émat opoi étic syn leits growth arrest
sepsis.f mhmhernfnomd:tayssfndwm mpn@ems @falftah@vgmdwe@mﬁr ashationgnd leads to

o mor s, T S DR 85 b SPS SRR pBion o

cause B4R R ddAB b9 TelEing nkulofaltRe@ssaton. t 0 devel op
al ternative approaches to radi oprotection of

[0082]epi t h éDtg@mS@ﬁ thararrvivers pesiodpd apwg toxiify ofiragiptigmay suffer long-

e R EROLAT B e B OB 00 0 i
exposéﬂ drgmme 1, ikthy,Da}eaysr Mogs)endehs imdCGaea @’dal’sytfté'loﬂrlaﬂlaﬁomy
-Irradiation [ 0109] Lipopeptides ar.e, ﬁ
[0033]act {1 valngpasropt NE: QSNESS SHEDE PORSWI YRY3 agfiyitaat the cellular level and
may b{a ﬂ&ed% ttlrcezgtghé? ng@&? Rl 288 Bn evéhtd %kg(gsﬁ]rent% 1R &IB&Tof
unction as ra I'oprot éctants, various
rad1at1bh,pﬁ¢he1ﬁ)¢n atsiniveared asypdri off dayicdrelsdrayy, bnndcéd:a&' ramzldalts.hMoreover,

I I ble d MID i d
e R e B PP 5B
i 0] S R 9B Bt o

dramaﬂx’o’allyﬁn@iasﬁﬁg mletsedle bﬁphy)tegamlrﬁronmdnaingmdmnempect ively.
Li popepti des / nouse dm ni,st

) wer
100845, bo bt RISl RBORCHREE BHEGFIEBTY Pradloy GRS and free radica
' Q at [ Ta@b® h
scaver?ei% _p%% hﬂ?ﬁetiﬁi@ﬁ?ﬁ%&r@#é\g@ﬂg%&%ﬁg d _|1_1%H§ a‘rﬁg;gﬁ?\itvg g?t 8 ave
been addpt shnlisttof v@h@cp‘@man@nthe lm@Chgann FOAIKILB@ 1giikKrIOt¢ERDIY D

s s LS P TR P oo

is no dMda8 Gurlckibdl idasigetiod bdiwaéh By talb @ﬂ)d@@bﬂ\faﬂmpldte@;aﬁis Tovebayss since
post-treatnment, while all animals that received
some ggglgg@ynqugté@e @gygqswngg thragadlulss aptigxidant pEgteins, such as manganese
t
s G0l S0 L SRR Ay Qs
[0085pne anThedadidpadtectante imegtheGBl BEET that wreats hesyaffedts3H radigison

post -treatnent.  The radi oprotective abjlity of CBLB601
exposwggnqlwm%éw aﬁf&flplz%t%w}%&%msr ﬁ@e f’cﬂ@aL?% gegp cytokines,
radi ati on on spleen size. As shown in Fig. 4, mce
treated with CBLB601 showed significantly |ess
reduction in the size of th® spleen. CBLB601 al so
protected the thynmus fromradi ati on (data not shown).
The ability of CBLB601 to effectively protect
splenocytes support fast recovery of the thynus and

. " g, r

o o e



radi opr ot ect ants. Exanpl e 3 Radi oprotective Efficacy of
a Single Dose of CBLB601 Agai nst Total Body Ganma-
wo pooadssss on [ OH ] CBLB601, a R-Pani 2-1i popept PABUSZ0061022865
the pepti de noi ety consisting of CSKKKK (SEQ I D NO
was sel ected for nore detailed characterization as

ﬂagellnﬁl?_ﬁf%{e‘ﬂp’g@ﬁ?§0 tr%‘i‘ﬁxogﬁﬁﬁ@ aH@Pee 'r:&cﬁceﬁi Bédvehgerd Mabmbl valsed

Imnary in vivo data on radi oprotection
1ncludej llsut de—hﬁ\ﬁhﬁf&drm othloas ethsa}ypﬂeme?_()ystemeo E}Uéa:thnwe gn@pilirubin;

i) R M s T S b St ety

basil (d%ﬁh%@lnét&n? %Héﬁtl@éndivﬂ@élﬁh e ClyRikines @ftd ERWRh €actdis @oter
weeks of age were used, with 10-15 ani mal s per

radloprgnecmxp‘t oy repbn&hm;g@nd/or @Mg]tmgﬁhe Hdinsensitiveexmp c?lmopulatlons
Ad
coo ATy RSO SEAEal eb) 0P S R M

mterleukm:u ﬁ%%meﬂt [doELAd, ahd Ea’aﬁﬁ&ljte( @rodith factod (KGO). Séyer8@ther

nouse) . Control _mice yere jn wi.t h PBS.
factors ml@lemqi eyipkigs by sapire alimylaig e P&@lé‘?éléﬁofbef‘ihﬁ gRBogytess pnd
e h
s, B YR B SRR o IR BB s
stimulatasrthé edpredsion.of Mzmkmles tayld\s@sthowsmmmnds zud*aa,SSammomum tri-

M BTN TR i
derlvatlg)ﬁg SreX sﬁ%ﬁ? Hld?ll:&g 5t R-® Egﬁ\jiyt d%é’sh lfh ﬁﬁerﬁétﬁiﬂappitblﬁn

around ter treatnent.
Apphc&tttﬁx 13@5 IFQITYZIOSZI)OMOMB% wed BCHAJ m#@dﬁbﬁe aod X S;rPatmEs

bet ween the treated and control m ce.
ApplicarEiND HURS A6t OF PREES S WISy P tRe hirgR Ty reigiee
4. CO@EE@%& i ntraperitoneal adm nistration schedul e of

was determ ned by injecting the conpound at
[0086]di f f erRmYld@d heeinplsogire eempesitienisapmprisinpedierapptially ¢ffective

B ST - A
which %Jé?;b@ﬁ:%ﬁcecﬁﬁém%e{h@ﬁs QR ikKb&Atih EH3 o8 EY do¥Eribesl abey € the

nmed wt Gy of total bod(%l/mlrradlatlon (TBL).
compofitidosempfisiBg amyinoicBCIL BHDYGBHD@}S@ gdtinistengdage| 2 mogganal for the

chosen as the starti Th 6
treatmery o jckee thns&ssoic @ pgcésma{ncﬁx%ig}g bl:irﬁ’lo?éﬁl(ﬁBg E’ d%%a%gﬁ%e to
radlatl&{ slct&ef%étrfrorﬂ%ﬁhce? #BatnBh, Brds9bnd eellldiky/ THe coBipdsAn may also

déscri bed in Example 1). Fol | owi ng irradiation, the

comprisé edditionad agtnseinoludinge buigmt dizyjed Anck refePiotestAy Pial  was
h gﬁcorded The results of these experinents are
chemoeahept CZ%& in Fig. 5. Injection of CBLB601 24 hrs

bef argninistadioat i on clearly yiel ded the best

radi oprot ection (90-100%.30-d Sur.vi va .
100871 ormpo ARG G P B e B B A P g retuding,

AiQa1IesbHRE My AddHsBdridall L deolll pftr nsmucosally,

butno@%ﬁé%égw BMI? Ir%%)rl oryv?sgl |§érhad| at | gn pr oguge Pl Y
topically)ctmishslator, viemiskalsadminigicatipn poergaoetinns teaseelokarepteral

one.ex t o .al nost
caminR SRR B e o S R, PR ohatolAtll
subcutﬁlli&ﬁlﬁ vgEahRulat, hﬁtréihétﬁtl g igednktidusdre Feﬂvaérnﬁhrjz') s, 10399 ,
O%, 72h, ‘and 96h prior to TBI éél
compo@mo@rrmme admainisisradras a Sruafébldm%?l&hl? fPémé} an g aCGBLdBB@ﬁWﬂh
m AN
nommal (et 3k BPhelte. 1k PP EH iR S B GorkbAR, 2040t and
route dfGRniihiseativartRatiinjnest appropriate for alpaﬂ'.l,culﬁr affial.20, or 30
mg of CBLB601/nouse or 0.1, 0.3, 1, 3, 10, or 15 of
CBLB601/ nmouse 24 lirs prior to irradiation (10 Gy of
TBl), and their survival was nonitored for 30 days.
The best protective dose V\% 3 ng/ nouse, which
supported a survival of 100% (Fig. 6 A and B). Al npst
simlar efficacy was reached with the 1 and 10




ng/ nouse doses, which rescued 90% of the mce (in one
experinment). In contrast, higher doses of CBLB601 (20
w@ar@e388268)/ nouse) | ed to accel erated nortal it yPaihes2006/022865

adm ni stered in conbination with irradiation, as

conpared to PBS injected control mce. Sone signs of

thi g +hed toxicity were detectable already at the

10 nﬁ?@r‘olgdstg?dose. Thus, the optinmal protective dose of
[0088] CBL B6 0ompssitimiseronideitherein heryderig finofosia.of Thlkss omfoizéres

Lt .appears t.hat CBLB6 conferred radioprotection at
formulgs AR §88 nlj O3 i nchod o GREIPD GO ISAEL CaPHE 8 Ofhe. of
adminiS@4tRInymey cSehiBeOAyeNabRal SkEBichisGANhAMe A UEESMUEER . bindi

CBLB601 was adni ni stered ig‘conbinatﬁon w th > DIncding
agents, fillesgilwlricants, diginteprantoandeveiting agenth Bindinglagetdts include, but are

. radi at | . rotecte LB60O., 1,
o151 29, WAL Bl 8GN ol Bt
polyvittydpyrralideasi Riletscivelude, dlut dBInot Endidd %o, YctdseRuFhE SnivREH stalline
injected i.p. with either 3 .CBLB601/ nouse or PBS,
cellulosg, inairsiardy Releippphasplaje. aad spipital. tlgnbripants ineludegbutige not
limited@8%m# Ofteabfl aci W)Y ] r 30
it 0ok Ol 9885 LTl U B MIB 0701 B
Disintegrantsainictuge.dfut afeomt linjied tepotitd aRBSnd Abdium starbie giycolgate.
. i rradi at ith 10-1 1 of .TBI. died hetween days
Wettink b4 fiite; ol B o e Vlpi AR GPERF- T ahleiorpe coated
accordighid@o b tRIIBHPRGoM i tHetdrt. Ure. Al of the mice that
received 14-15 Gy of TBI died between days 7-9 post
[0089];  r adiCeampnsitions prdvideddersimimazialsodre ligyid forintiatidueintluding, but

: i ationi ' tinal d 1M t hat €.
o BT BB M AR T
compoéitioEssmayhise e f@gnulated a2d difygro@uchfor@dn@ithi®dO@¥h Sfater or other

. ,.radi.atiop-induced nortality. Fig. 7B shows the. .
suitablg ¥eiicle PEHPTeBice NP SAMERrenasations may contan adslithres dncluding) but not
it b BRSSP v
Suspendimgtagenteidclodebul fre @pt binitFBia, stdipl tyeup, nectiod \celbuisse,

soos i SR B, BT SIS SO EEIEDS. g
stearatdjll_%gl, RS aredeahted LHIGR! fafl WRLIILIEARE %éﬁ&%éluaaibf%t setdot Nhited to,

. reach a statistically significant 10% difference
lecithiny sgriyiam mesneledt, and koo BYonaquepesatabitles indpde, but are not limited

: [ o QL s, of l.east..50 m ce st Rhe ysed.
o, edit B R R ofibnts 35 b B plPasltgp o eyt
alcoholT Blreseintaivps Dickide,i m aktnot infBed @6, rﬂ'&hylV%ﬁt?)r(%rﬁ ﬁ@\%’%?oxlj—ti@{z%ate

S n(g protection fromirradiation at [evel i gher

and so1pieASid 1 Gy i ndicating that CBLB601 was unable to

rescu | {At ' :
00901250 KRR PSS RRAGA L, e
may cofRirasuppdSto@y baseh encGBIRE Gt ndtimaitedidoniocea tirtesd oniglyloerdes.

accel er at kinetics, iL.e., simlar to fhose, that )
CompefF5: st dea brisieyped sade T dup At doiiopashihdebiee ina form
includiS@ Bt Adt [FhE&E to, 141561 AdGH, GREIYR L 0fini
e n?%xi city olf t ﬁe drﬁ%@%ﬁgﬁi?he irr afél?égtlci%gtrl}% Iﬁi'%rgé &i{%{t‘;mlStered a
a dry peyidesar 4n thedfornapf #n eiesol usinadipsenetiant, suchlas dicbRirBdifliodinttthane

: 0 | OF I s_al so re toxi
or tichftR1} A0l A GERO R Hovlo LS R AR P fpeg oo
transdetedldomuletibideoaphising lagtaitk ©r abnREBdUY vehichkiifudhg tHt Sot
. .. .compound (especially since this would be the pre%erred
limited fQ, ¢reamsy omimenis.dotiops; Bastes omedigaad glasteripgtchgorgnembranpe
survival rates of mce injected intramuscularly (i.m)
with 1, 3, or 10 ng of CBLB601/ nmouse 24 hr before
irradiation. Al three doses of CBLB601 i nparted
radi oprotection; and there was no sign of conbined
toxicity at the 10 ng/nous® i . m dose, as there was
for the 10 ng/nouse i.p. dose (Fig. 6). In another
experinment, increasing doses of CBLB601 adm nistered
I.m were tested against 10, 11, and 12 Gy doses of

—y R "



10 Gy of TBI. A sunmary of the dose-dependency of the
radi oprotection of CBLB610 adm nistered i.p. or i.m
WQ@4dv6088268 to 10 Gy of TBlI is shown in Fig. 10PCHUSIMG/022865
these data, it was concluded that the i.m route of
adm ni stration was as effective as the i.p. route, and
0 he op
10091f % coCorBosParpb A bRt A8 ol Ripf %}3% toP by
admlmsltratlon in¢ludgied, butnot limetedie, lg'ahﬁctldnecmmanudushaﬂlsmn

er ther euti Ln ex. (toxic dose/effective dose

FormuJiyfg Forep i 88 o et qhicgs, cygmulsions inoily
or aqueBiisRHERs! arkl 18 H@M&ﬁ)fof%ﬁﬂat%ﬂ&efl@ findluding, but not limited to,

adm ni stration é@F / mouse/ | -3 ngy/ nouse).
suspensling, siabiigingy and ammg agmtm e qompogitiongrayalsaospropisied in a

[ far . .

powdd? ? aig% rr%ygﬁtgtgr 812 L&/?&VaZSruﬁgﬁg kfgﬁlcle dn(?lgc\fylngﬁqr}ug Hﬁtslgmt%q, to, sterile,
pyrogedefrea/wam i.e., 90-1 10 ng/ kg for [ p deI ivery and

60-1 1 for i delivery (Fi [0117] The

0092} 5t i 1o ORBAB MO ETOVId bTa S OUALE DRIk 3 dpbbpreparation,
hich % t
whic %%r i %%llnﬂﬁﬁl vetreséﬁa d@@?@ dﬁ%t dﬁyﬁ 1h€%ﬁﬁ§éﬁlafr'1 c}debﬁl \Ifﬁl@%?mgosmons
may b¢ formuldtechwih sgitafle pRy@6A4 byt ephivbic méteriaBifas a&nadmllbnon in an
rior. to TBI d +lh, +3h after TBlI (Fjg. A), . as

accep@lle Pil 5% gEfinp RS o SHhandE TG qa S HPaEb o i G (a5
spanngrgr@)ﬂubmgefoew%p@nts revealed that, simlar to the

I ntraperitoneal route of delivery, the optimal tine

for Dasaganmuscul ar del i very of CBLB601 was 24h prior to

10 f
009300, & Rt S 7 S LLGEAATIN QLR ol Bl
varies guithtthe natumerfffthe tor(driign belidfireatdd tiedength ofitigleahatdodiRgon bf NF-
CBLB691 110@15@%630 nmg/ nouse). .injected . i.m 1h after 10
KB actgyjty s desiy agH RS s le%P%thepa%mnﬁeaumateém y
oty 2 s e, RS TTRGLAE AL, Ffgy iy st
tleatmnny tpficIBLAB6 dn tHerrammf\m(ﬁ)ll mg/kg teabdut 000 24y/KY pepidapr Th@dose
rradi ation and contro were injected with PBS.

may beghi digEniocboet e b AiBy. ghedparedalost Teu ba ceryegicatly
f
admmgfé_?ﬁioﬁ%a rr% lg 9?%’65 bt Eggrﬁ{lﬂﬁleﬁcg)%c %@ggﬁ@%@& ah?ﬁ)ﬁﬁafeqnt(sr}vals for
exampdhaa}sstwbothrd:dr éowgas tmare sateddsenpér dayndldtiplerdosésadfichyare dastled, or
The

f he. hemat op oretrcsndrone nortality).
fequlrﬁsieP%@ﬁ Wer '%%P?erlaaplarfr 1gpll %@%b@ﬁ%ﬁ%e@\@n@ thg Pt i
longerlaBRMidte@ad LD50/ 30(LD5Cat 7 days and 30 days,

respectively) were calcul ated using probit or |ogit
[0094]st at i sThecddsagnad atsmduceDM'-'NFaiBﬁlabi ibewhaiBsdddageincluding, but not
reduction factor, was calculated as a ratio o

limited tgejplaut mallss 26 d;rg/k%é seke. 1% ba/rkedl%)rregrbe 12Adg/ke, 150 neke,

75 RS E3 R STLELESRAE 5 4R 8 . B
375 ngRg, 400 % g.%/k‘éhilﬂhug/ Rg, 1478 Ik E’ngo ggbkgisues“%/ g 33! 550 C!Jég/kg,

post -irra the ra ‘ati on

575 ug/kgéﬂ@dgvkgt h2PBgkgr 63 ptgkg;f67®$rlgﬂfg010®vag/k@e’mﬂ ;mg/krg,d]so ng/ke,
For PBSrn ected oups were irradiated with
775 pefes é@g be'ks; 885 be kg» Shuehe £7 opebie. 960 nekeddXaeEke P50 pg/ke,
groups were irradiat ed w th doses of 10,
975 ”g_/r%é]%‘ef‘&l%ﬁ‘gl and 12 Gy of TBI. The LD50/30 for
5. ScﬁBhﬁ@Q\lleﬂaﬁscal cul ated usi ng ProBit anal ysi s and vvas

[ in the ran f 11.07-1

[0095]te Ete ga@}e 8$ leor.oviq_et ér@? Q atp@@ncq)qthyds cp.ﬂgg{@qumg agents that
[ c

induce) QB%&EE@M& R e RRRADEE A0 oGRS o A3 Finettod
lethality at 30 days) in the control m ce precluded an
accurate cal cul ati on of thé2DMF30 for CBLB601 .
Neverthel ess, it was expected that the LD50Z30 for ICR
nm ce was around 7 G [an average for the mpgjority of
nouse strar ns; Monobe et aI Radr ot her Oncol ogy 73
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Exanple 4 I mmune Status of M ce Rescued from Let ha
Doses of TBI by CBLB601 [0119] M ce that have been
wo ewousst3s rom 10 Gy of TBI by admi ni strati on oPCTBEBE&122865
may have conpromn sed i nmune systens, and hence, may
not have "normal" lives. To check the status of their

conrf T ¥38n 5 i35 SRR AP RE L e pgin
systemhahpaeiap tholeedtof WK-ikBriclivared Explesdion €8k B6AEIMAUERbP bn 1nducel
PBS. Goups of five mce fromeach condition were

of NF-15B eptivityde gloptifigd byitheeabiiity so ierpasidi levopp B RucBiadtivated

were renmoved and wei ghed. The wei ghts of
eXPﬁﬁéﬂyggf éns were normalized to the body wei ghts of the

[0096] cor r espadiduieGgaits MalyheatehehiithiaaUlbr&ya.€, @6@1&5%{15@ grin
Fi 15, PBS-treated mice that were exposed to 6 of
compowsig}

éu%@g?@é Rayp fitexampleg e @myéeq Ty Pbi<t melecules Wlthln an
express‘?&l ey pos e f@éeg %'rﬁ{g e A a;ﬁf ﬁla(i%ﬁlgﬁlbﬁg&) Pnefifasogltng ger%l extracts.

mece e Ion nor na
Other sweh ghents lhg/ludkayorﬁpOLﬁ’ESknm\Jvmm thd artrak ferhall ahotbcnlek," swhich l’sm/e

e ety e Bt R bl cag i ke

preferaBRTBsehH! M)3 IaRb. %CB Qﬁl’lcﬁda?t@ 5§‘e%'fb WEY E@fn%vmédda@he}@oe}s%f a

post irradiation. It took ['onger period of tinme (~3
cornbuxab;y@ ) librery, i@y isciudes sﬂmﬂwﬂs egerttsa(erga,rpmtldwé pgdnassd(awdzrdmg to

multlpl(% Oe‘ﬁ?%g@%gézglrﬂ &eg%&q%%n ﬁhgt ‘2&&’ B3 fs‘kqinln B tal[t%\lrlll

apprem?(te&h&&&ﬁ%ré‘eﬁdtds&rtlfn@ﬁt d’f&ﬁﬂh%lﬁﬂtmgy B@ﬁﬂ‘éﬁ%d abco?ding@ and
ys_after irradiation. At 3 days post-irradiation,

esmbll%hﬁ%p@ﬁ?%?ﬁ; andimepheEsofar library of consbilae esIys ¢anrbeciimplsencously
or sequEﬁHHl QB %ucg% Jilgased mce reveal ed

Irra |at|on I'estons, including noderately
[0097] sever 8hescrsening enekhoas Immydaeqxerﬂoﬁhe:d)m afariehieoSotasts, 1ﬁﬂddmg in

) thymus, and severe r atrophy of the spl een
vitro, oy bRty an L Fash i Pl sBR O Re POt el b eeys.
PreferaBROVAH (R&t rhd%@%%ﬂ%lu&\&ﬁﬁmﬁﬁﬁarpmts rﬁbreﬂﬁ}aﬁﬁi&hﬁ}nm and non-

recovery fromsplenic red pulp atrophy
human primatet astls.afiedlase seiesnég miy be pavformde using gandticaily delﬁed

T S N TR R

are not li@GRY €6 )ba@fenﬁﬂ'@gﬂﬁ!:t%ﬁﬁ&se"\ﬁbff@rawrﬂ é?lﬁ%é%ﬁ'g? n' enl Muckdsb 8 protein
group at da . Regener ative yperplasia in

(EGFP) hEhet aﬂmﬂm 0 r@ssiocmeqftther surtogate n@e:rngﬂpsasabe uagsut@l usimg h
techmqi.l%se%te[r}ed%rc{] ﬁ%ﬁ% %‘é‘gll(ilg hg)lg{%(ng%eg Van (&{%9('3‘(%6} uemi%grr}lte{ery and

ﬂuonme@s}t-l rradiation, all animals had normal splenic red
most ani mal s showed ful | or nearly full recovery

[0098] of | y TBR6PRrTEPRsIENeE Whish@ susnected anaskuaorn i afldsd tagraell such as

o i s TR T RSl Uit

no otheofebgiiat()ry (l;zym@BmBI‘s(h]:e psste ithadt v&@ﬁﬁhﬁ&rf&fe with Bpoptoss wedignaling.
subj ect e ni zation with a strong antigen,

Effecti R HOnt ] Idsg BHIAF o B e REATEIoR e i e SeregpH and

oxygen%on&%on@ﬂha 1%ri’f@te&ﬁ AbW&L Ad %ﬁ%}ﬁh’t@ﬁemﬁfn 1%&9931& lid or

hey were and 33 we age, respective
liquid mum comgiaing growtheactbsand asdaileke lwbo]ﬁ mgegemand plhsqﬂlate
soucesfe Qe G2 GO Bl 5 YD SRR G v,

and incfudesin éffevtive 2@ddingh in ARthaAROENESan BE RGN SES NBEHS cell can
after the 2nd boost; anti-flagellin antibody titers

were measured in nouse serum To test the secondary

I mune response, the mce were bled again a nonth

| ater to insure reduction of the antibody titers. This
was followed by a 3rd boos#3 of the anti gen injection
and nmeasurenent of anti-flagellin antibodies titers 10
dayslater. At the time of the 3r boost, the

|rrad| atlon mce were 38, 30 and 23 weeks ol d, and

' e e ~ A o s o



[0122] The inmune response one nonth after the first
i mmuni zation (three weeks after the first boost) is
w@been3s2ss Fi g. 16A. The CBLN601 -treated irradPer/@82006/022865

m ce nounted a robust hunoral inmune response agai nst

flagellin that was indistinguishable fromthat of the
exhibiN@ OBt Yr W& EForl O ARREARS L t el of -

e Tor kb LT ERp ek ifell 1R i TineS eqporise
Dulbegeasqaedified Eagle's medivan cemaingigl®ds fitdl cglf serpm. di spl ayed a

good r onse, I |l e there was. sone individual o
(00991 ar i at ?%1% T ?%%I\H@&%@kvaﬁﬁ 9% Soptaiers EIidHge by not {imited to
tissue owdture Riagkeltedthalies] MiBietef GSRANSRI el pRes! RAFRS id Girried out at

ol der animals, Antibody titers were checked again one

a tempgisie, Rif fed carpn dipkidle conteatappsapdiateioy theel. Such bulturing
condit®hE¥RtAY @%ﬁﬂm"ﬁ%ﬁnﬂé%ﬁf i mruni zation (Fig. 16B).
The secondary 1 mmuné response (Fig. 16C) was stronger

[0100]t han tMethbils fir addiapansagpetted gaodlfAyr.to TS idaude electroporation,
. .Str onqgl %/1 i.ndi cate that CBLB601 not only rescued mce _
microtgyegtion, gelfplar oxpyessign {i.cy WHEAN GREFSIPD sYStUN indleding pakedanicleic

acid mBfecleé, YOG RAK virlITVER VNS Y @ P s
SN kB and Rad opr et on tsg v?%boqbé%ﬁ&e%%%s Shpfession),
use of jongiréne dadets ahd 1sB)f datidtgents fralcell ppmpapilizeiten. wer e

synt hesi.zed and .t est for activation, of -kB.and . .
[o10117y 5 S e diitn s Ptk e 1SkRlpR e lalewinegron-limiting
exampleadi ati on. The nanmes of the conpounds and their key

constituents are shown in Table 4. For sonme of the

conpounds, the corresponding free peptides were al so

synt hesi zed and test ed. FsBmpleil [ 0124] NF- kB- dependent

IR AR SRR 5P ]
1012 gy o N S o e

on the @BiaBOMSlobea VAt dnsecegi ot 0 Shonties didapiMpddysege britdagily from
lethal bog‘gt i de ogl |_B6.12 ilsge Table 4). Al three conpounds

KB PSS PIREOREL Seeihr Bpgptogpictia HaPkppdRgies Adhisefose, imradiated
mice c@Chd ¥3hRH Froinl RihafBHRP Odneihh@ow %%ﬁkgl@tﬁlol}p iﬂnfalsttH% regeived

non- pal m t oyl at ed "‘correspondi ng peptides activate
>13-15Npy R hepprsnt 7ed 2 daygpftet 8B)tmenh befep hemetopoitio sariromé could kill

.has a f(54) charge ich.should prevent it
them) {563 B R%0 of diMiasE WGt i o e e Msipal @D
syndromgy Kieig $\zell'RhﬁwNEhdﬁBel@?fdli\f@hti&[‘opﬂqc CRUBHA DS the small intestine
e . cqﬁmrabl e to that of CBLB601 (Fig. 19). Table 5
is limite PCR@E Whrae pismyells andeartyprolifeasitngsup gapitorstare bfcattll After
; . S . K VO
o coupl 8 SOMBMORETAN, BB SR oGl Mmoo e
villi to hé sledtat teedllarltipR Initiesraadl itdstiheof e niowbe, anaisaik afrlpy of the cell
ous doses of the test conmpounds and then 24

. W th var.
(., i GpePrp L fegtive ORI A 66 68 HIBisA poresllrakpsybeivieen 3 and

5 days. SNItNuEA! reRidn BP HetsH B nfeQf ] the .
‘ ayst r ot edcgfﬁirSe agt [ viet y of n(%%ﬁ%%@fgﬁ@‘srgghg?n %%S ﬁ%g\,wegn%%mmed
at a pa gczn

srphglogicaldey@6the eneu seugsrod il detal it Oiticlndinipehd pimaryedvént,
. -tpxi,c in canbi nation with the diiation (jn
sil erifrtaon, B b it setienisarpoliadamess ndhe,
epitheli@BirB6tlclls,dolowdl BOddnudetich daRé ol ﬁéaain@f%i %1%&{3 &Hdi%&dtfb%ge
1 1 1 a'n

X activity against 10 Gy of TBI. Doses of
imbalangg, basteremigeandamdptyromim singiddisionde indmanat®n amg/stromsbiesponses,

ieni [ [ ] 24 hrs bef.ore..

endoth il SyarlcREh bpkarp tethBoli A58 cOtyPidng BaRivne

conpounds provi ded 90- 100% r adi oprot ecti on when

adm ni stered at the highest doses. The radi oprotection

was cl ear dose-dependent, with no toxicity in

conbination wth radi ation. The potency of the

conpounds are CBLB612>CBLBB14>CBLB615. The

radi oprotective activity of CBLB617 is currently under

eval uati on using the standard procedure. After 13

days, there was no




visible toxicity at the highest dose (87.5 ng/nouse),
while there was 7-90% survival at doses of 10-87.5

worgioanssees respectively. In summary, CBLB612 apdr/usS2006/022865
CBLB613 are significantly better radioprotectors than
CBLB601, and they have higher therapeutic indices (~20

[0103] f or %Lb%@ﬂ-ai gl (PGB8 MArotSes, Rl Elssqéld%géé resﬁl@s]-@@ﬂl m&¥8ive

lity of CBLB612 t0 serve as a mtigator of |ower
p53 dep@mhet aragitenis. divrihainaory, ivhas teles shewmthahpi depgndant heir 180

elopecifacdhr g gaiio g rhong) MOl AR iy dpgors hat
p53 could SlBy £B6IBGH gershiimpashsid fpomicitiead.r at e at every dose

of* radi ati on éFlg 22). For exanple, at 8.5 Gy, 90% of
[0104] t he Chr Beapine theagleed péa@ sacd%v@p-mmceﬁ@@thf@&@é@rw@@ed with

v B4 PRI B Bl P P D o

285:1738L, 1098dnime Ratelgtayi®r (penf Odiatia. @S7Bé6E mlea Qﬁe&?weeks old

observ d betvve B6 ated .and contr
malles PR RSE PSR 6 1T LS PR b PR RO CON GG irgaeoneally
with 10 S/V4 Mﬁi’F THRkd &QQMQdeJ‘&?% Qﬁh@ﬁe@&(ﬁ)@t@l 'TBlBRA TP at a

serve as a radiation mti at or, as wel as a
dose rate afl# @ypﬁrwnune EF A peotécte fhverd acsingdﬁ B Cocdase gf gamma

oo AR O B SlRr S P B 1 ST S,

PETo, hadfd BESt@n! thOsdrivabd fnidB Felkd &/ 1GaMmes hich @Bs&OIR! i85 8825 Gy,
a pharmaceutically effective anpbunt of a conpound of

ofIR(Fuglela}ormJIa wherein, Ri represents Hor -COR4, R,

[0105] Cg 8 g{ég%{llllnl e rog (g é%? 1%25 I(gf] aJngyorf?e %ﬁfd‘%ﬁrﬁd ?3-
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sel ected fromthe group cansisting radaéf\tlon

shown ipdiigdibnp33-gelicieninpge Wersrrewtapio Ao dpéﬁﬁﬁ’é raciaftan thpidgit through
the HP é:ifélgl;r%? 'E%tt H’x%gh ?‘{?r& ge%%xﬁ'vg to ﬁfredo'geg M Vﬁle‘&H fh'apﬂll' tRrough the
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GI syndiéraat HB&haﬂoSylm-emc gnintd pa’affamectlﬁns Oflee mz{tlhm(ﬂestmal from wild
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n'the peptide conprises any one sequence_o
TUNELSE@nirg iNdss cryps Zat 29, hr)rte@eaiéd thatlansiptasisawan evidanh ay wild type but

s S EA E-BEE, BRRE GEc
Gy of t%gl%oﬁyﬁg%%atl J‘&d"tﬁ&h% flfnt‘c{f‘z]e gﬁ%&e’ld Wi §"5h 07 bog BERSW LIS

sequence s rom t he ™" gr oup
from WOk pSg-rall SEONED 008168 11 (Th% dos6ot aeitian dawst 100%
g SR e A egsoty A0, Toe Tbeq ob.SL a5 o
hematoé%l@ﬁg ihe! Hf@ Bdu hp@fr £2hald ver' ﬁ@até@%hﬁ d5@ty & Biallbddy gamma

rein the“cohpound is an RR or RS stéreoi somer, or
radlatlom ¥tsishewnhe Fapflc, thae whisao r@ﬁﬂﬂcnbedﬁ deathirates betwien Bieriwo groups

mice thatl cﬁff%egp O\Lf%f‘?eﬁjeo’l sﬁz& sn(g}g%ﬁg%ngﬂlp?%%wl oth E;ad Waléitr}g? %ftestmal cells).

[0106] CONDI AL idORardick bf ellrdliRpitiohest asll surdival Wee farhdiastamined in
cl aim 13 wherein the radi oprotectant is an
the smallipiestinespitvild type and p53-null mice. Four-week old wild type and p53-null

mice were injected intraperitoneally with 14C-thymidine (10 pCi per animal) and then half of
each group was exposed to 15 Gy of gamma radiation. Autoradiographs of whole-body

sections revealed that after 24 hrs, the cells in the intestinal crypts of p53-deficient mice
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15. The nmethod of claim 14, wherein the antioxidant is

sel ected fromthe group consisting of amfostine and
wodoamss?es E. 16. The method of claim 13, wher eP@T/URE06/022865

radi oprotectant is a cytokine. 17. The nmethod of claim

16, wherein the cytokine is stemcell factor. 18. The
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sting of the spleen, thynus, tract ungs,
mice, iRy REyR they Wil pe gairti BRatt 96hsttbere vistro v prsdidehting cells in

the pSSRAURTLREY, I WHBre£GRE fAk tﬁﬁqnlgg Fi Eﬁ?é@hlopeeﬂ[)gl Wj:é(l?t em

hemat opoi et ¢ progenitor
[0107)syst enTo bladractédd thisl feﬁheramel numben@ﬂ&ﬁwlﬁ)sﬁj«%toieglgc %%i%amed in
LI ST <110>

the smglf YER R O e Sheing e o, TRk Amaaioing araR Gy of
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were pgepgred o eaginanimel a8l apbeed BicrecppicalPateetinmtesbe $1uﬁmber of
crypts %(ggifl? S&ﬁﬁﬁ%ﬁgﬁ'ﬁ 2v§ E,P Tmigégr;p \%ér%éﬁﬁg%\?%lnl ve random
fields eri]:f)}O& maddificdtion180:30Rdrypi ] amd ﬂ\étalvéﬂaglé ﬁbmagragﬁ?»f&%—zﬁﬁltwe
cells was %Eg (}'Qg .J),EbF;TITEI)E l’lfl?n%gl? of2BrEi;I p(?s?tgve%%hs in thse p33-null mice peaked at
10 hr and then declined, whereas the number of BrdU-positive cells in wild type mice
declined during the first 20 hrs and then increased. The location of BrdU-labeled cells was
traced in the small intestines of wild type and p53-null mice at different time points after 15
Gy of gamma radiation. BrdU was injected 30 min before irradiation and mice were
sacrificed at 0, 48, 72, and 96 hr. In p53-null mice, there was an accelerated migration of
BrdU-labeled cells from the crypts to the villi (compare wild type and p53-null at 48 hr),
followed by rapid elimination of the labeled cells in p53-null mice (Fig. 2¢).

[0108] Thus, continuous cell proliferation in the crypts of irradiated p53-deficient
epithelium correlates with the accelerated death of damaged cells of the crypt and rapid
destruction of the villi. In wild type mice, however, p53 prolongs survival by inducing
growth arrest in the crypts of the small intestine, thereby preserving integrity of the intestine.
Thus, the proapoptotic function of p53 promotes the hematopoietic syndrome, while its
growth arrest function delays development of the gastrointestinal syndrome. Thus,
pharmacological suppression of p53 would be useless (if not detrimental) against the GI
syndrome. Therefore, it is necessary to develop alternative approaches to radioprotection of
epithelium of small intestine that will rely on another mechanism, such as, for example,

activation of NF-«xB and subsequent inhibition of cell death.
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<211> 5 <212> PRT <213> Artificial <220> <223>
SYNTHETI C PEPTI DE <400> 3 Lys G n Asn Val ser 1 5
W 2000138238211> 5 <212> PRT <213> Arti f i ci aPCHRPD96/022865
<223> SYNTHETI C PEPTI DE <400> 4110422 Sequence
Li sting. ST25 .txt Asn Asn ser GIy Lys <210> 5 <211> 5
<212> PRT <213> Artifi Ek;ﬂhp]ﬁ&Z0> <223> SYNTHETI C
PEPTI DE <400> 5 G n Pro As yr 1 5 <210> 6 <211>
lspwldepﬂﬂaxﬂsase@eathu%uéﬁd bz ifoial&@zﬁmmaﬂémd}atmn
PEPTI DE <400> 6 Arg Pro Asp Arg Tyr 1 5 <210> 7 <211>
[0109] 5 <21 Bipoprtides pE>potentiatiivaiorslof NFAB ard 28 sudy NRHET! &

inhibitoFr)éE gtT eltp%%totic death. To determine whether lipopeptides function as
radioprotectants, various lipopeptides were initially tested to determine the maximal tolerable
dose (MTD). Various lipopeptides were then tested to measure their protective effect in NIH
Swiss mice to lethal hematopoietic or nd gastrointestinal syndromes after exposure to 10 Gy
or 13-15 Gy of total body gamma radiation, respectively. Lipopeptides (0.3-10 pg/mouse)
were administered subcutaneously 30 minutes prior to irradiation. Lipopeptides tested that

provided radioprotection are set forth in Table 3.

Table 3
Peptide Sequence SEQID NO | Peptide Length N-acylation
SKKKK 8 5 R-Pam?2
SKKKK 8 5 R-Pam3
FEPPPATTT 22 9 Pam2
GNNDESNISFKEK 31 13 Pam?
GDPKHPKSF 24 0 Pam?2
GETDKEGKIIRIFDNSF 37 17 Pam?
[0110] The results of a representative experiment using R-PAM,C-SKKKK (SEQ ID

NO: 8) (hereafter, this compound is called, CBLB601) at <0.1 MTD are shown in Fig. 3. As
expected, control mice irradiated with 10 Gy died between 11 and 15 days post-treatment,
while all animals that received CBLB601 lived beyond 35 days post-treatment. Similarly,
control mice irradiated with 13 Gy died between 6 and 10 days post-treatment, while all but
one animal that received CBLB601 lived beyond 35 days post-treatment. The radioprotective
ability of CBLB601 was further analyzed by measuring the effect of radiation on spleen size.
As shown in Fig. 4, mice treated with CBL.LB601 showed significantly less reduction in the
size of the spleen. CBLB601 also protected the thymus from radiation (data not shown). The
ability of CBLB601 to effectively protect splenocytes, support fast recovery of the thymus,
and protect the GI tract from radiation damage indicates that lipopeptides may be used as

radioprotectants.
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<400> 7 Ser Glu Glu Glu Glu 1 5 <210> 8 <211> 5
<212> PRT <213> Artificial <220> <223> SYNTHETIC
WORBE1B23%400> 8 ser Lys Lys Lys Lys 1 5 <210>PCOr/88%67022865
5 <212> PRT <213> Artificial <220> <223> SYNTHETI C
PEPTI DE110422 Sequence Li sti ng . ST25 .txt <400> 9
ser Asn Asn Asn Aal 5@%%1%% 0 <211> 5 <212> PRT
<213> Artifi cial <220 <223> SYNTHETI C PEPTI DE <400>
Radiéprseective Efftcacydfa Single Ddse 62 OBE.B6D1 Kdalirst T otA1BodyPEAmma-
<213> Artificial <220> ¥FadmtlyNTHETI C PEPTI DE <400>
11 d y G nH s H s Mt 15 <210> 12
[0111] CBLB601, a R-Pam;-lipopeptide with the peptide moiety consisting of C-

SKKKK (SEQ ID NO: 8), was selected for more detailed characterization as a radioprotector
based upon its ability to activate NF-xB and preliminary iz vivo data on radioprotection in
NIH-SWISS mice (see Example 2). The objectives of this study were to determine the
optimal dose, route of administration, and time of administration of CBLB601 to serve as a
protector. ICR female mice of 10-15 weeks of age were used, with 10-15 animals per group
or condition.

[0112] The dose of NOAEL (No Obvious Adverse Effects Level) was determined by
injecting intraperitoneally (i.p) ICR mice with the increasing doses of CBLB601 (0.3, 1, 3,
10, 30, 60, 100 pg/mouse). Control mice were injected with PBS. The mice were observed
for two weeks. During the first week they were weighed daily. There were no differences in
weight between the CBLB601-treated and control mice. Mortality was observed 1-2 days
post-treatment at the 100 pg of CBLB601/mouse, but not at any of the lower doses.
However, at 60 pg dose, the mice showed signs of morbidity, such as slow motion and
scruffy fur, around 3-4 days after treatment. At the 30 pg dose, there were.no noticeable
differences between the treated and control mice. Thus, NOAEL for CBLB601 was
determined to be 30 pg/mouse.

[0113] The optimal intraperitoneal administration schedule of CBLB601 was
determined by injecting the compound at different times prior to irradiation. Previously, it
was found that CBLB601 was protective against 10 Gy but not higher irradiation doses (see
Example 2). Therefore, all of the optimization experiments were performed with 10 Gy of
total body irradiation (TBI). A dose of 3 pg of BCLB601/mouse (1/10 NOAEL) was chosen
as the starting dose. Thus, 3 pg of CBLB601 was injected i.p. into ICR mice at 0.5h, 1h, 6h,
and 24h or 1h, 24h, 48h, 72h, 96h prior to 10 Gy of TBI (as described in Example 1).
Following irradiation, the mice were observed for 30 days and their survival was recorded.
The results of these experiments are summarized in Fig. 5. Injection of CBLB601 24 hrs
before irradiation clearly yielded the best radioprotection (90-100% 30-day survival). When
the compound was administered 48 hrs before irradiation, the radioprotection was ~30%.
Administration of CBLB601 at 1hr prior to irradiation produced inconsistent results ranging

from 80% protection in one experiment (Fig. 5B) to almost no protection (20%) in another
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<211> 5 <212> PRT <213> Artifi cial <220> <223>
SYNTHETI C PEPTIDE <400> 12 d y G n H s H s H s 1

WG 20084882383 <211> 5 <212> PRT <213> Arti f i cPeat/uSaéedm22865
<223> SYNTHETI C PEPTI DE <400> 13 Ser ser H s H s Mt
1 5 <210> 14 <211> 5 <212> PRT <213> Artifi cial 110422

expenm%ﬁﬂ{llj?%E )LlNosiaHIt@rot&T%ﬁ widsobsereedwher #33 M@"Edﬁi%stered at
<400> y Ser H s H s Mt 1 <210>

0.5h (1028} b (B0%2 1725, WGthxmt%TBI fi cial <220 <223>

o1y ST T S0 B o p gt
injection and level of irradiation were kept constant, while the dose of CBLB601 was varied.
ICR mice were injected i.p. with 1, 3, 10, 20, or 30 pg of CBLB601/mouse or 0.1, 0.3, 1, 3,
10, or 15 of CBLB601/mouse 24 hrs prior to irradiation (10 Gy of TBI), and their survival
was monitored for 30 days. The best protective dose was 3 ug/mouse, which supported a
survival of 100% (Fig. 6 A and B). Almost similar efficacy was reached with the 1 and 10
ug/mouse doses, which rescued 90% of the mice (in one experiment). In contrast, higher
doses of CBLB601 (20 and 30 pg/mouse) led to accelerated mortality when administered in
combination with irradiation, as compared to PBS injected control mice. Some signs of this
combined toxicity were detectable already at the 10 pg/mouse dose. Thus, the optimal
protective dose of CBLB601 was determined to be 3 pg/mouse. Thus, while it appears that
CBLB601 conferred radioprotection at doses 10-30-fold lower than the NOAEL, the margins
of safety of CBLB601 were significantly reduced when CBLB601 was administered in
combination with irradiation.

[0115] To determine the level of radiation that was protected by CBLB601,
radioprotectant-treated and control mice were exposed to increasing levels of TBL. Groups of
ICR mice were injected i.p. with either 3 ug CBLB601/mouse or PBS, and then 24h later they
received 10, 11, 12, 13, 14, and 15 Gy doses of TBI. Survival was recorded over 30 days.
Fig. 7A shows the radiation dose-dependent mortality of mice injected with PBS. All of the
mice irradiated with 10-11 Gy of TBI died between days 12-14 post irradiation, which was
typical for death due to hematopoietic failure. All of the mice that received 14-15 Gy of TBI
died between days 7-9 post irradiation, which was typical for mortality due to radiation-
induced intestinal damage. Mice that were irradiated with 12-13 Gy of TBI died at
intermediate times, which was typical for a mixed etiology of radiation-induced mortality.
Fig. 7B shows the radiation dose-dependent mortality of mice pretreated with CBLB601.
Mice injected with 3 pg of CBLB601 24 hrs prior to irradiation were, as expected, fully
protected from 10 Gy of TBI. Despite the obvious differences in survival between the control
and treated mice, the protective effects of CBLB601 did not reach statistical significance
under this setting. To reach a statistically significant 10% difference Between control and
CBLB601-treated mice, experimental groups of at least 50 mice must be used. Although
CBLB601 rescued 100% of mice from 10 Gy of TBI, its protection at 11 Gy of TBI was only
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<223> SYNTHETI C PEPTIDE <400> 16 Gly G lu Thr Asp Lys
1 <210> 17 <211> 5 <212> PRT <213> Artificial <220>

WO 2RBA3ZINTHETI C PEPTI DE <400> 17 Ay G u A UPCEUSAB6I022865
15 <210> 18 <211> 5 <212> PRT <213> Artificial <220
<223> SYNETHI C PEPTIDE <400> 18 Ay Qu G u Asp Asp 1

U R o
CBLB6WI0Ra dRbIEND réscue Asimalfrorh Yise gastroinfestina 2b8poRént €2 fakifotBxicity.
Moreopapt R tiDdo 20 06 b 16 40 1251 15 CRL LGP JeHAgpiod Jied yith an
accelerﬁted kinetics, i.e., similar to those that received 14-15 Gy doses, as compared to PBS-
injected control mice. This may be indicative of a combined toxicity of the drug and the
irradiation. Thus, it appears that at higher irradiation levels, CBLB601 did not confer
protection and it was also more toxic.

[0116] CBLB601 was administered intramuscularly to determine the optimal route of
administration of this compound (especially since this would be the preferred route of
administration for humans). Fig. 8 shows the survival rates of mice injected intramuscularly
(i.m.) with 1, 3, or 10 pug of CBLB601/mouse 24 hr before irradiation. All three doses of
CBLB601 imparted radioprotection; and there was no sign of combined toxicity at the 10
pg/mouse i.m. dose, as there was for the 10 pg/mouse i.p. dose (Fig. 6). In another
experiment, increasing doses of CBLB601 administered i.m. were tested against 10, 11, and
12 Gy doses of HBI (Fig. 9). There was a non-statistically significant shift to increased
mortality of mice injected with the higher doses (10, 30 pg) of CBLB601 prior to exposure to
10 Gy of TBI. A summary of the dose-dependency of the radioprotection of CBLB610
administered i.p. or i.m. 24h prior to 10 Gy of TBI is shown in Fig. 10. From these data, it
was concluded that the i.m. route of administration was as effective as the i.p. route, and the
optimal dose (3 pg/mouse) was the same for both routes of administration. Moreover, it was

concluded that i.m. delivery may be safer because it had a higher therapeutic index (toxic

dose/effective dose): 10-30 for i.m. administration (Figs 8 and 9: 30 pg/mouse/1-2 pg/mouse)

vs. 3-10 for i.p. administration (Fig. 6: 10 pg/mouse/1-3 pg/mouse). Additionally,
recalculation of the effective dose per body weight revealed a smaller window for
intraperitoneal delivery compared to intramuscular delivery; i.e., 90-110 pg/kg for i.p.
delivery and 60-115 pg/kg for i.m. delivery (Fig. 11).

[0117] The optimal schedule of intramuscular administration of CBLB601 was
determined by varying the time between drug delivery and irradiation. ICR mice were
injected i.m. with 3 pg of CBLB601/mouse 24h, 6h, 3h, and 1h prior to TBI and +1h, +3h
after TBI (Fig. 12A), as well as 48h, 36h, 24h, 12h, and 6h prior to TBI (Fig. 12B). These
experiments revealed that, similar to the intraperitoneal route of delivery, the optimal time for
intramuscular delivery of CBLB601 was 24h prior to 10 Gy of TBI. Intramuscular
administration of 3 pg of CBLB610/mouse after (1h and 3h) 10 Gy of TBI had no protective
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<210> 21 <211> 9 <212> PRT <213> Artificial <220>
<223> SYNTHETI C PEPTI DE <400> 21 Val Gn dy d u Qu
W@ 2006A3823ASp Lys 1 5 <210> 22 <211> 9 <212> PRACHRIB®6/022865
Artificial <220> <223> SYNTHETI C PEPTI DE <400> 22 Phe
GQu Pro Pro Pro Ala Thr Thr Thr 1 5 <210> 23 <211> 9

Y
effect @%ﬁ%ﬁ@ﬁ%@i éﬁn‘ élds@é g‘f C§§§@6 1 ﬁ@%ﬁLﬁs}ﬁé‘ﬂEﬁ# inj a:ted im.
1h afted 1 GGy 2L TBI zmsmmzeasedqweale of Q«vmgltncd twgm%ﬁ% 13@% These data

<211> .9 <212> PRT <213> Artifi cial <220> <223>
are sumagFeR 1 F8pEPTI DE <400> 24 Gy Asp Pro Lys His Pro Lys

[0118] ser P:‘Ig d;elte'imﬁ?e]]@Mﬂ@oﬁé&&lf RattchldetoPDRT pgdIEBLB601/mouse was
inj ected i. m 24 hr prior to irradiation and control mice were injected with PBS. Both drug-
injected and control groups received a single dose of TBI covering the dose range that leads
to 10-90% mortality within the chosen time intervals (7 days for the gastrointestinal
syndrome mortality, and 30 days for the hematopoietic syndrome mortality). The percent
mortality-radiation dose graphs were built and LDsof and LDsg30 (LDsg at 7 days and 30
days, respectively) were calculated using probit or logit statistical analysis. DMF (also
known as dose reduction factor, DRF) was calculated as a ratio of radiation LDs for
CBLB601-treated groups and radiation LDs for vehicle-treated groups of mice for the
chosen survival time point, 7 or 30 days. To calculate DMF3q, which is the DMF at day 30
post-irradiation, the radiation LDsg/30 values for mice treated with PBS or 3 ng of CBLB601
was determined, For this, PBS-injected groups were irradiated with doses of 6, 6.5, 7, and
7.7 Gy of TBI, and CBLB601-injected groups were irradiated with doses of 10, 10.5, 11,
11.5, and 12 Gy of TBI. The LDsgs30 for CBLB601 was calculated using ProBit analysis and
was estimated to be in the range of 11.07-11.61Gy, with the average of ~11.32 Gy (see Fig.
14). However, inconsistency in the response to some radiation doses (7 Gy appeared non-
toxic whereas 6.5 Gy cansed 60% lethality at 30 days) in the control mice precluded an
accurate calculation of the DMF3, for CBLB601. Nevertheless, it was expected that the
LDsos30 for ICR mice was around 7 Gy [an average for the majority of mouse strains; Monobe
et al., Radiother Oncology 73 Suppl 2: S12709, 2004)]. Thus, the value of DMFj3, for
CBLB601 was estimated roughly as ~1.6.

Example 4
Immune Status of Mice Rescued from Lethal Doses of TBI by CBLB601

[0119] Mice that have been rescued from 10 Gy of TBI by administration of
CBLB601 may have compromised immune systems, and hence, may not have “normal”
lives. To check the status of their immune systems, ICR mice were exposed to lethal (10 Gy)
or non-lethal (6 Gy) doses of TBI 24 hr after they had been injected (i.m.) with 3 ug
CBLB601/mouse or PBS. Groups of five mice from each condition were sacrificed very

three days and their spleens and thymuses were removed and weighed. The weights of the
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<220> <223> SYNTHETI C PEPTIDE <400> 25 d y d y G n

G uLys Ser Ala Ala d y 1 5 <210> 26 <211> 9 <212>
WEPRN6A2%L3> Artifi cial <220> <223> SYTHETI C PERTT/DR2006/022865

<400> 26 Gy pro cys Pro Gly cys Pro Pro cys 1 5

<210> 27 <211> 9 <212> PRT <213> Artificial <220>

spleens <28 nomYANEEED the B&?f Welghtsdi ke ofrd3pondiiPatidalshng (1§ deYults are
t%_s Pro Pro s 1 <210> 28 <211> 11 <212> PRT <213>
presens

W Kipcl o) PES frested piepibavwmeErp oepipd e faadistiorp®okgpout 13-
14 day i3 Reips et (el WEigh wflcts By Bl Bichsg mis posed
to 6 Gybf radidizon lidhorddl3pletn twell ghte batay<@ 2DBS<idjddrd aiNTHEdidGot
survive 5555;'_9135‘ éf: 9 >ere?ég C%L%Bﬁ pmj('e;cte)c/l ngce %ot%ln?y Eurr\?ivéld ?he(%ethgl dose of
radiation, but also completely restored their spleen weights by day 13-14 post irradiation. It
took a longer period of time (~30 days) to restore the thymuses to normal weights (not
shown).
[0120] The spleens and thymuses from control and CBLB601-injected mice were
examined microscopically for morphological changes at 3, 10 and 30 days after irradiation.
At 3 days post-irradiation, the spleen and thymus of 10 Gy whole body irradiated control and
CBLB601-treated mice revealed irradiation-induced lesions, including moderately severe or
severe lymphoid depletion of the spleen and thymus, and severe red pulp atrophy of the
spleen. At 10 days post-irradiation, CBLB601-treated animals showed an improvement over
the control animals in recovery from splenic red pulp atrophy; all CBLB601-treated animals
showed mild to moderate muitifocal extramedullary hematopoiesis (EMH) whereas none of
the controls displayed EMH. There was no evidence of recovery of the splenic white pulp
depletion in either group at day 10. Regenerative lymphoid hyperplasia in the thymus was
evident in both groups at day 10, with the regeneration slightly more advanced in the control
that in the CBLB601-treated mice. By day 30 post-irradiation, all animals had normal splenic
red pulp, most animals showed full or nearly full recovery of lymphoid elements, and all had
essentially normal thymuses.
[0121] To test the immune response of mice rescued from a lethal dose of gamma-
irradiation (10 Gy of TBI) by CBLB601, several groups of such mice were subjected to
immunization with a strong antigen, Salmonella flagellin. The mice were first immunized at
8, 18, or 20 weeks after irradiation, at which time they were 18, 25, and 33 weeks of age,
respectively. Non-irradiated naive mice at 29 weeks of age were used as a positive control
for the immune response. The mice received a boost of flagellin one week after the first
immunization, and another boost three weeks after the 2™ boost; anti-flagellin antibody titers
were measured in mouse serum. To test the secondary immune response, the mice were bled
again a month later to insure reduction of the antibody titers. This was followed by a 3™

boost of the antigen injection and measurement of anti-flagellin antibodies titers 10 days
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1 5 10 <210> 30 <211> 12 <212> PRT <213> Artifi cial
<220> <223> SYNTHETI C PEPTI DE <400> 30 Phe d u Pro
wee@oRs23N a Thr Thr Thr Lys ser Lys 1 5 10 <2ROEUSH06/022865
<211> 13 <212> PRT <213> Arti f i cial <220> <223>
SYNTHETI C PEPTI DE <400> 31 Gly Asn Asn Asp G lu Ser

ater. A3 i o7 e, 5 ool T il seros 3. S R ek ot and the

comroﬂﬁfé‘glv%esq,%kgaad(} y Asp Pro Lys H s Pro Lys Ser Phe
y Trp Val Ala 1 5 10 <210> 33 <211> 15 <212>
[0122]PRT <2TLI?}>IH7X¥1Wef tespengg onexnosth afignthe Sysimpmnzapppithrge weeks

e S0 g0 B2 ARSI B gt
robust hOmbéal s id¥ine 3¢bpeist braihbt flagtRin tRRTwas indistinguishable from that of the
naive control mice. It also appears that the level of immune response was not dependent on
the time that had passed after irradiation, since all groups displayed a good response. While
there was some individual variation in the 20-week post-irradiation group, it is well known
that immune response can be impaired in older animals. Antibody titers were checked again
oné month after the first bleed, and they were still elevated seven weeks after immunization
(Fig. 16B). The secondary immune response (Fig. 16C) was stronger than the first response
(Fig. 16A). These data strongly indicate that CBLB601 not only rescued mice from lethal

TBI, but also allowed for full restoration of a functional immune system.

Example 5
Activation of NF-xB and Radioprotection Provided by Other Lipopeptides

[0123] Additional lipopeptides were synthesized and tested for activation of NF-xB
and their ability to protect mice from lethal doses of radiation. The names of the compounds
and their key constituents are shown in Table 4. For some of the compounds, the

corresponding free peptides were also synthesized and tested.
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<213> Artifi cial <220> <223> SYNTHETI C PEPTI DE <400>

34 Asn Lys Asp Asn Gu Ala d u Pro Val Thr d ud vy
WAsweAB®R3SThr 1 5 10 15 <210> 35 <211> 15 <212>PERUS2006/022865

<213> Arti f i cial <220> <223> SYNTHETI C PEPTI DE

<400> 35 Ser Lys A u @y Asn Ay Pro Asp Pro Asp Asn

Ala Al a Lys Ser 1 5 10 big 0> 36 <211> .16 <212>

PRT <213> Art ifi cial <22 23> SYNTHETI C PEPTI DE

: I III 111 LYyS S€
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219 FH-ebal—<220> <223> SYNTHETI-C PEPTI DE
%gb&%&g uThr AspOGQEAR | @y tys | i eld | e
LB603 e piemsp Asn Sef GOBHMD 15 phe <21p> 381k211>
GBLB604 PRPas213> Artifi GSHHN10422 sequence Lildkti
NGBLBST25 .(tBam2220> <223 SQSYNHHETI C PEPTI DE 15
CBLB606 R-Pam?2 GDPKHPKSF 24
CBLB607 Pam?2 GDPKHPKSFTGWVA 32
CBLB608 Pam?2 FEPPPATTTKSK 30
CBLB611 Pam?2 GETDKEGKIIRIFDNSF 37
CBLB612 R-Pam?2 VQGEESNDK 21
CBLB613 R-Pam?2 GETDK 16
CBLB614 R-Pam?2 QGEESNDK 20
CBLB615 R-Pam2 GEESN 17
CBLB616 R-Pam2 TENVKE 19
CBLB617 R-Pam2 GEEDD 18
[0124] NF-kB-dependent reporter activity was measured in 293 cells that expressed

the TLR2/YLR6 heterodimer. The in vitro activation of NF-xB by CBLB613 was
comparable to that of CBLN601 (Fig. 17). The compounds CBLB614 and CBLB615 have
successively shorter derivatives of the peptide of CBLB612 (see Table 4). All three
compounds activated the NF-«B reporter, and all were better activators than CBLB601 (Fig.
18A, B). None of the non-palmitoylated corresponding peptides activated the NF-iB reporter
(Fig. 18B). The peptide component of CBLB617 has a (-4) charge, which should prevent it
from interacting with negatively charged cell surface markers. The NF-xB activation of
CBLB617 was comparable to that of CBLB601 (Fig. 19). Table 5 summarizes the in vitro

activity and solubility of all the compounds.
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<400> 38 ser Ser Thr ser G u Asn Asn Gy Asn Ay Asn
Gy Asn dy Ay Thr 1 5 10 15 Asp <210> 39 <211> 18

WO 2338 <213> Artifi cial <220> <223> SYNTHETT/0S2006/022865
PEPTI DE <400> 39 GIy Asn Asn Asp A u ser Asn lie Ser
Phe i _ys d ulLysser A ud ulb5?10 15 Au Qu
<210> 40 <211> 18 <212> F]?g, &@13> Artificial <220>
<223> SYNTHETI C PEPTI DE 6> 40 Gy Asn Asn Asp €] u

e@oﬁﬁb@d' € Ser Ph ﬁ?mﬁ"f L Lys Ser ﬁwﬁtlva?o
RO T TP ] A AL
SBLBEOA o 3 Ser A9 || e Ser Phe Lyd G u Lys Ser
Prng 803 5 10 1 5 pdd®Fa <210> 421104 sequence
i GBLBO04 ST25 . txt <2Pperi18 <212> PRT <M3> Artificial
<2X2BLB&2P3> SYNTHETI ¢ HePTI DE 2
CBLB606 Poor 100
CBLB607 Poor 2
CBLB608 Excellent 2
CBLB611 Insoluble 0
CBLB612 Excellent 200
CBLB613 Soluble 200
CBLB614 Soluble 200
CBLB615 Soluble 200
CBLB616 Not tested Not tested
CBLB617 Soluble 100
[0125] The in vivo radioprotective activity of some of the compounds was also tested.

ICR mice were injected intramuscularly with various doses of the test compounds and then
24 hours later the mice were exposed to 10 Gy of TBI. Survival was monitored for 30 days.
Fig. 20 shows the protective activity of CBLB613. Doses of 10, 30, and 82.5 pg of
CBLB613/mouse provided 100% protection, and were non-toxic in combination with the
radiation (in contrast to CBLB601). The related compounds, CBLB612, CBLB614, and
CBLB615 were tested for radioprotective activity against 10 Gy of TBI. Doses of 1, 3, 10,
and 30 pg/mouse (CBLB612 was also tested at 60 pg/mouse) were injected i.m. into ICR
mice 24 hrs before irradiation. As shown in Fig. 21, all three of the compounds provided 90-
100% radioprotection when administered at the highest doses. The radioprotection was clear
dose-dependent, with no toxicity in combination with radiation. The potency of the
compounds are CBLB612>CBLB614>CBLB615. The radioprotective activity of CBLB617
is currently under evaluation using the standard procedure. After 13 days, there was no
visible toxicity at the highest dose (87.5 pg/mouse), while there was 7-90% survival at doses
of 10-87.5 pg/mouse, respectively. In summary, CBLB612 and CBLB613 are significantly
better radioprotectors than CBLB601, and they have higher therapeutic indices (~20 for
CBLB612 and CBLB613 vs. 3 for CBLB601).

[0126] The ability of CBLB612 to serve as a mitigator of lower dose radiation injury
was also examined. For this, 50 pg of CBLB612/mouse was injected intramuscularly 1 hr

after exposure to 8.5, 9, or 10 Gy of TBI. Treatment with CBLB612 increased the survival
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<400> 42 Ser Ser Asn Lys ser Thr Thr Ay ser Ay G u
Thr Thr Thr Ala Ala 1 5 10 15 dy Thr <210> 43 <211>
wQa 200623238 PRT <213> Artificial <220> <223> SYNI®EUE1006/022865

PEPTI DE <400> 43 cys Gy Asn Asn Asp A u ser Asn | i

e ser Phe Lys @ u Lys Ser Lys 1 5 10 15 Lys Lys Lys
rate at 2 i s 23> >t RSt S b 2

o o B OO o G e RS e
treatedring 3% oS e PESrtrased Giae suedved te 2ValaySgr=043), shd5at’0GHET0% of

er r 4 1> 19 <212> PRT <213>
the CER Dol and SH% ofiBe DESTRplpmics sy epeo 24 doss (508906 No
differeAS&waY bbsdhvad by vdey TBIA6 MatredtyBarfd coRirbl Sl athwer r¥@ation
Tyr Thr 1 5 10 15 Pro Val Tyr110422 sequence LI sting.

doses diely the joyy copprebmiceuzviyalnolishewnp >TiRRT dat2 iticate CBLB612 may
serve f¥'d taltafib iRl s REP 3 SISO EPT! DE
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<400> 46 Ala Asp Val lie Ala Lys lie Val Qu lie Val
Lys Ay Leu He Asp 1 5 10 15 G n Phe Thr G n Lys 20
W 2000438238 <211> 21 <212> PRT <213> Artificial rCR0$2006/022865
<223> SYNTHETI C PEPTI DE <400> 47 Gy Ala Ala Ser ser
Leu Thr Tyr Qu Ser Ser Val G n Leu Val Val 1 5 10 15
Clamy Asp Asn Ser ser 20 <210> 48 <211> 21 <212> PRT

<213>AMkdihddi o%ﬂitecﬁgggﬁlaﬁm i’ron%Yh\Er dtfelis Gf Bl orinhdze Té&Rents or
48 Ay Gy GQu Pro Ala Ala Gn Ala Pro Ala Gu Thr Pro

congjtignsnfhaf triggsr apaptopiy comprisipg egminisfegingyosaidanammal acpmposigon

comgg E' %ﬂarﬁ%@éﬁc@@%ff&&@aﬁuﬁi Jﬂacbbﬁboﬁ%%@ﬁle?g%%ﬁa
NTHETI C PEPTI <400> 49 Gy Gn Thr Asp Asn Asn ser

ser Gn ser Gn Gn Pro §y ser Gly110422 Sequence Li
sti ng . ST25 . txt 1 5/[}\0 15 Thr Thr Asn Thr 20 <210>
50 <211> 22 R O_(I:Hz

3
RZ\”/O-CH
]
1 cH,
%
CH,

I
SR
O

wherein,

R; represents H or -CO-R4,

Ry, R; and R, independently are H or optionally substituted Cs-C;s aliphatic;

X is a peptide; and

Z is S or CH;.

2. The method of claim 1, wherein the condition is selected from the group
consisting of radiation, wounding, poisoning, infection and temperature shock.

3. The method of claim 2, wherein the condition is radiation.

4. The method of claim 1, wherein the treatment is a cancer treatment.

5. The method of claim 4, wherein said treatment is chemotherapy or radiation
therapy.

6. The method of claim 1, wherein the peptide is SEQ ID NO: 21.

7. The method of claim 1, wherein the peptide comprises any one sequence of SEQ
ID NOs: 1-52.

8. The method of claim 1, wherein the first five amino acids of the peptide are chose
from the amino acids at the positions referred to in Table 2.

9, The method of claim 1, wherein the peptide comprises a sequence selected from
the group consisting of SEQ ID NOS: 8, 16, 17, 18, 20, and 21, and substitutions thereof.

10. The method of claim 9, wherein R; is H and R; and R3 are Cy4 aliphatics or

substitutions thereof.
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<212> PRT <213> Artifi cial <220> <223> SYNTHETI C

PEPTI DE <400> 50 ser Ay Ala Leu Ala Ala Thr ser Asp
wms(pnmszpss/al | ys Lys Ala Ala 1 5 10 15 Thr VabPCEU82006/622865

Val a 20 <210> 51 <211> 22 <212> PRT <213> Artifi

ci I <220> < > SYNTHET] C PEPTI DE, <400> 51 ser | |

Va?l $ D¢ “i*ﬁtPOCf Zﬁalaémﬁ ¥ ?ﬁemﬁ"wmr\?a? d s g8 Ryr RS Séerw&ronﬁwr
mixkir@thkrdpf,.10 15 Val Lys Lys Phe Lys Lys 20 <210> 52

<211> 22 <212> PRT <213> /N;tifi cial <220> <223>

SYNTHER eetppepaf ofgim g pyhereig shagompapnd igof thefgrmalay @y val

Al a Ala Asp lie @y Ala dy Leu Ala 1 5 10 15 Asp Al a

Leu Thr Ala Pro 20 g9 0

lLO

C12 "O
HG?—I o

e P "‘C =N

C16 C R 6(’&‘N

N
NaQ gpwa
v
o700

13. The method of claim 3, wherein the composition is administered in combination
with a radioprotectant.

14. The method of claim 13 wherein the radioprotectant is an antioxidant.

15. The method of claim 14, wherein the antioxidant is selected from the group
consisting of amifostine and vitamine E.

16. The method of claim 13, wherein the radioprotectant is a cytokine.

17. The method of claim 16, wherein the cytokine is stem cell factor.

18. The method of claim 13, wherein the radioprotectant is flagellin.

19. The method of claim 13, wherein the radioprotectant is latent TGFp.

20. The method of claim 13, wherein the radioprotectant is an activator of a TLR.

21. The method of claim 1, wherein apoptosis is triggered in a tissue selected from the
group consisting of the spleen, thymus, GI tract, lungs, kidneys, liver, cardiovascular system,
blood vessel endothelium, central and peripheral neural system, hematopoietic progenitor

cells (bone marrow), immune system, hair follicles, and reproductive system.
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