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stimulates secretion of glucociorticoids such as cortisol in humans (or
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MC-2R adrenocorticotropic hormone receptor expressed in the adrenal gland.
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as a result of hypersecretion of corticosteroid, and
certain adrenal -related causes of premature | abor.
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803 (1995)). No medical therapies are currently available for Cushing's
syndrome. [n experienced specialized centers, surgical resection of ACTH-
secreting pituitary microadenomas offers an overall cure rate of about 70-
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"Transsphenoi dal resection in Cushing' s disease:

undet ect abl e serumcortisol as the definition of
successful treatment,” Cin. Endocrinoi., 38:73-8
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for Cushing' s syndronme where the source of ACTH is a
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[0011] Agriculture and aquaculiure can be more cost-effective when
the organisms can be raised at high population density. However, among
mammals, fowl and fish this frequently results in the over production of
adrenal stress hormones with deleterious consequences, including impaired
immune function and decreased growth. A method for decreasing the levels
of adrenal stress hormones in these or other conditions caused by prolonged
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certain vasopressin receptor antagoni st conpositions
for the regulation of ACTH rel ease. Conpositions to
treat ACTH-rel ated conditions that regul ate ACTH

| evel s are desirable, such as conpositions that can
bind to ACTH MC- F 2R receptors, while reducing or
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amino acid yence. i.fied human ACT
praBhGisab s o 1 MHGAE ndoSiabie ReUloR Assooiled Wih elnated
A(f_;-:pi.lng%[gg sequence: N-Ser'-Tyr-Ser-Mt-G3 u5-H s-
Phe- Arg- Trp-d y10- Lys-Pro-Val - 3 y-Lysi 5- Lys- Arg- Ar g- Pr
0- Val20- Lys- Val - Tyr -
S RﬁqZSGIyAIaGIuAspGIuSOSerAIaGuAIaPheSS-
Io-Leu-d u-Phe3s- Ac (SEQ ID NO. 1), where N and Ac
[0088] esent VimouswinodifisddadrandumiicotiopiohommhorenSCTH)

PR AL s ot o B e PRl At
inQlicaPESribostedid Jééreton compapst 1o wihoamad ®CThe Preferably,
sequence: N Serf-Tyr-Ser-Met-d u5-Hi s-Phe- Arg- Tr p-
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Pro-Asn®-Gly-Ala-Glu-Asp-Glu®®-Ser-Ala-Glu-Ala-Phe®-Pro-Leu-Glu-Phe®
Ac (SEQ ID NO. 1), where N and Ac represent the amino and carboxy
terminal ends, respectively, of the molecule. ACTH analogs can also
comprise compounds that include a peptide having one or more subsfitutions
or modifications of the sequence: N-Ser'-Tyr-Ser-Met-Giu®-His-Phe-Arg-Trp-
Gly'%-Lys-Pro-Val-Gly-Lys'®-Lys-Arg-Arg-Pro-Val®-Lys-Val-Tyr-Pro-Ac (SEQ
ID NO: 2), where N and Ac represent the amino and carboxy terminal ends,
respeciively, of the molecule. Preferred ACTH analog compounds include at
least amino acid residues 1-19 of hACTH or mACTH, more preferably amino
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menbrane in the presence of the ACTH anal og conpared
to unnodified ACTH, (2) reduction of corticosteroid
secretion by adrenal nenbrane in the presence of
endogenous ACTH and (3) increased MC 2R bindi ng
affinity with reduced activation of the MC 2R
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[0016] The ACTH analog compounds preferably bind to ACTH
receptors such as the melanocortin 2 receptor (MC-2R) in adrenal membrane.
More preferably, the ACTH analog compounds do not activate, or weakly
activate, celis expressing MC-2R and inhibit or reduce the action of
unmodified endogenous ACTH.




[0019] b. one or nore am no acid substitutions of
residues selected fromamno acid residues 16 to 18
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ACTH analog peptlde includes the amino acid sequence of SEQ ID NO:4 at
amino acid residues 6, 7, 8 and 9. The ACTH analog peptide can also include
the amino acid sequence of SEQ ID NO:12 at amino acid residues 15-19.
[0020] The first embodiment also includes ACTH analogs having the
peptide of SEQ ID NO:1 with at least one amino acid substitution, such as
substitution of an amino acid residue at position 19, 26, 30 or 36 of SEQ ID




the one or nore am no acid residues substituted at
position 16, 17 or 18 of SEQID NO 2 is selected from
the group consisting of: Lys, Arg, An, dy, Aa,

Val, Lou, Ile and Me (or another am no acid anal og
having an al kyl side <chain). [0023] O her preferred
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in the presence of the ACTH analog compared to unmodified ACTH.
[0025] in some embodiments, the administration of the ACTH analog
peptide in an in vivo Serum Corticosteroid Inhibition Assay reduces ACTH-

induced corticosteroid secretion by at least a 10%. In a third embodiment,
ACTH analogs are modified ACTH peptides that function to reduce
corticosteroid secretion by adrenal membrane in the presence of endogenous
ACTH.

[0026] In some embodiments, compositions are provided that include
an isolated ACTH analog peptide of SEQ ID NO:2 with at least one amino




adrenal nenbrane, where the peptide binding is
nmeasured by an in vitro Serumfree Adrenal
Conpetitive Binding Assay. Mst preferably, the ACTH
anal og peptide binds to the MC- 2R adrenal nenbrane
with at least a 2-fold greater affinity than the
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[0029] In a seventh embodiment, methods for screening ACTH
analogs that are useful in blocking excess ACTH while maintaining adrenal
tone are also provided. Various ACTH analogs can be prepared and
administered 1o a patient to assess in vivo cortisone induction.

[0030] In an eighth embodiment, the present disclosure pertains to
pharmaceutical compositions comprising ACTH analogs, and the
administration thereof to a subject in a manner commensurate with treatment
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[0031] The ACTH anal og conpounds can be useful in
treating diseases relating to |levels of ACTH, such as
conditions responsive to nodul ation of ACTH receptors
(such as MZ2R). Conpounds useful for regulating
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phafradetitaf\edimpobitioht ebmainitig thenACTEUAtalegs % bisogpravided.

Syndrone, inpaired i mmune response, as a result of
Fowp%m&rietqn@rasaecb dnethosiscfer §¢@enm9 a classoyf A TH analogs

orBSBG Rin H5n EABBAE A b g parena

toneds@rbvided, | n one aspect, various ACTH anal ogs are
epared and adm nistered to a patient to assess in

@r‘\]o cor t | S¥hACThbaalogcompounds ¢an badiselyl i ﬁ(ﬂaﬁﬂﬁﬁ
dlsf-)aées ﬁ'%l‘égﬁb?tg i£of RATH gséi}épeé‘é Sorftiffortd @Qp%ﬂ@g/enlgfl t

ecreasun ress hornones 't o
modhlatlwabitACG'H regeptors (such aarMCeﬁmac(Dd)m;wahdsmseﬁe&)r

sl o e o i

Thé XEPH dridlo cbﬁl 6uﬁ&§ %@&H%l&l@?e& ?d/ﬁ'bét eéndltlons related

corticoster measure In vivo after |njec i on of
to 'Mernegulatmml M‘-ﬁ'ﬂH dgvelsntmmxamplasto decreasediieteffacteof high

o SN AP 08 s RSB0 Bl on.
Thé WCTH éﬁdf&g Eﬁhg?ﬁﬁéhﬁriﬁé%éeﬂﬂUﬁ)?‘éxaﬁ’)bléqmtfééihb%('}?ﬂ-

unnodi f an ACTH anal og i n conbination Wth

relatedmumhﬁonSe gueicas Cushinglsyntramsy impairedWranmine response

as &7BSWERF niRdTRt S0l o Corfbastp i AbY i pypihiire Mbor ror

exdrfipled 'blyrtﬁet oﬂ'\%ﬁhb'sfplﬁf itafy-adraiRil 'akisy eand’ rélelidbectRmdhs.
for adfenal 'ACTH receptors for unmodified ACTH and an
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BRIEF DESCRIPTION OF THE DRAWINGS

[0032] In the accompanying drawings:

[0033] Fig. 1 is a graph showing the levels of corticosterone
measured in vivo after injection of various ACTH analog compounds, as
compared to the level of corticosterone measured after administering

unmodified ACTH.
_[0034] Fig. 2 is a graph comparing the in vivo corticosterone induced
by administration of unmodified ACTH, an ACTH analog in combination with
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the activity of unnodified ACTH (i.e., 100% . DETAILED
DESCRI PTI ON [ 0038] Unl ess ot herw se defined, all
technical and scientific terms used herein have the
same meani ng as commonly understood by one of
ordinary skill in the art to which this invention
i L.
T AG TS G RETE] afatG bidvod BE peBaeas BT of
th@neimouifiest AGTH|, ane threACTH adalogladone.al t hough net hods

materigls,simlar or ival en "
838k Theu Far 3k, A gubn BomeBiHy 1 E?e‘-‘hbt% 31 Wihsitive
bitdiR adgap for ddfsha) NCEH recapterst foponmadifiedlukCTH ainders ACTH
pat ent applications, patents and other references
analeg coMPaUNEr ei n are incorporated by reference in
jroentigetyg ' riftoStePdMcRzed
[Gglagjcl osed ﬁg'rg?snayﬁgplﬁlaf)ﬁ@th?g?m%ﬁﬁg%oand not )
in iexpaniexadenabmemirane by UrooslifeddCliEs @anAEEH mnalagein

ter.m:un 1 fied. Lt S -
CO(“e‘?JHﬁ%% WSH"K@@*%@EE@ #‘Hgﬁémkg 8“%@?%‘%29' pr oduced
[0b37] he anFigt 54s ayraph tempaghgitite frheivo ahdrimviroestivig of
adrenal cortex to secrete . gl ucocorticpid horpones
vaiiHuHGER 20oBiet OmPRNRES inlpdyeing SucoR asaaR, TeiRsenced to

I6 inrAbURSD Aeasd fisd. S10@RS.abol i ze prot ei ns,
thram' N zgﬂg? ee ﬁatty aciﬁds and )i nhibit inflammation in
al l ergi c responses. One such hornone is

[ j { ch regul ates netabol i sm of
D%if‘&'o%@i?é‘%@hﬂmm and protein netabolism [0040] The
[0088] " cor t Unless ethwrdiseadefineek alh tackinical aod sdiestifihterms

hupan  corticosteroid cortisol and,the,ro

ushs] Borelstieyaia Sebid Megens 4% GomAE g SRa by gng of

orciRRY sKillys 8 it idwhiRhahRy Weeltionepattsmns.| Inycasaaf edaflict, the
variations 1n the recited quantity that are equijval ent

presenhdocyiment ingluding definitignss will asitehc Ereieradmgihods and
oS! I 7 . .
A bl USRS it e
eduivaiont Rt those d&¥oribed hersinusarbdased in thatpraetice drdesting of
negransarinviab, & publaive. oG dofligubs, HiEnis ahd othér
ré?@ﬂé?xﬁéé'iﬂé(ﬁoﬁ&l Rereik bfts irtorpttated B referkente irdibeirentirety.

y) of the polypeptide called "P". For. exarr_l?l e, .
The meterialscmpthogs and exampls displipsaskhereinarsiliysirative only

aﬁ@ﬂg?ﬁhﬁ%ﬁtgrgeq?w g_ds consisting of the residues 1
g e

rou from mne termnal end of the human
0839} pept i As usedkberain; therteon "unmgdified Astrenccortisoirepione

[
HS%H@SE&%@'@%@@ g%g%i gp]%aas #a %ep{lé‘ﬂﬁﬂrﬂlaﬁé‘ B)ro?i{ﬁed by the

anterior pituitary gland that stimulates the adrenal cortex to secrete

glucocorticoid hormones, which help cells synthesize glucose through the
process of gluconeogenesis, catabolize proteins, mobilize free fatty acids and
inhibit inflammation in allergic responses. One such hormone is
corticosteroid, which regulates metahofism of carbohydrate, fat, and protein
metabolism,

[0040} The term “coriicosteroid” as used herein includes the human
corticosteroid cortisol and the rodent corticosteroid corticosterone.
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[0043] The nonencl ature "aXb" where a and b are
single-letter abbreviations for amno acids and X is
a nunmber, refers to a substitution of the amno acid
"a" in the "X position in t he unnodi fied ACTH pepti de
with the amno acid "b." For exanple,

P 6F, E3 CrhH: o) # d
[og\% nol ecul e t hata bﬁgg Q{)sgghﬁtﬁ@ﬁeggé &?r¥ aéstﬁj ggt%ﬁt Il‘ﬁges

variatopsrimibe recitedl quaniitndwtere 3ﬁuwwnt heoquantiey eRcitecfor
B8 B P P BRehP R i, o RERIF M for
arﬂ?ﬂarﬁi:d%rmﬁ Cértiwlcﬂﬁn.po& ti Eﬂef r om t Egj g{n Pg .t.ngm nus
(0Bl e . e normendatyss "Bl A8 usBRREte Whhfh B e o
nathe b?alp%lypgﬁﬁdé ahd %I{UJY afe meg?érs péiérato ¥nadriinBUBRE" S,

refers'to substitution of he consecuti ve am no
seqeiense cansisting ofﬂbgmn@ﬁ@uwewénmquls abppsiiprae) &3 position

| tH]
1 §hhe ot Sl P2 For GRRAUT RGNS RIBRAYIAS
csypapwercﬁlztlrmdsécmm amino davids eonaisting ofithe cesidues ¢ of

th%%f%hg“tﬁ%ﬁ% bl o RS B AGTH G o1

&ita%@h%&hAwﬂﬂrréms & midmeREEEN Motably, RAETHCTH4) and
anal o npared to unnodi fi ed ACTH, (2) reduction of

mA@rTﬁ(gt?ét) arpidgniealRantids s9AuUaRS™hal nenbrane in the
[OEEIQ ence O?he?ﬁ&ﬂ%ﬁ&l%ﬂﬁ‘e ﬁ‘%ﬂmgé@ a '&138 EaRashdbdster

ing affinity acconpani ed a reduced 4dctivation
ahibfrevintiongdop Bmine apidsrancboXjsa aumb@ruﬁfﬁraut@ asgbaiiintion D the

ety dead RE et 6 R ' i BB ACTR e B 07

arfliol atd 1Y Foe ekampiacws6m E3DK)raRC Th deferoioka 89 dnfiino acid

mgéééo?: ol endo &%%E:pg%ppé@pc};&q_g ﬁpg%trltﬁme a%he amino
acid ﬁ?%l'abé‘ 'bf *’éﬁfﬁm%aafb:d Qﬁthﬁ%jpéﬁtﬁr?frﬁirﬁﬁg Hn%iA8 téninus

conpounds Wlt one or nore of the desired functions
ofithe imalecul¢, Yndssiastituting @ hys aminmacidin pisce of thenGlamino

a3 P50 ikl Rk talmifs BE R boLiaC S BRY, the

ndvherdlattird Y62 vehdratd, i)k 'z, ard Qﬁ@pl@senm‘@giéﬂbm

acid residues at positions 15-18 that prevent or

abhrevigtions tor anuReracids andX @rdd afe nurﬁb@,@. pierstipdig, (3)

sbigBlobits WlodtsoR Ry Bl B088 BTt coelioRs X REY Blkn,
arflindaadids @®ep.no aci ds, (4) substitution or truncation
of one or npre am no acid resj dIues at positions 20- 24

[0044] ext erACTHaNARG ROMBPENGS ingluge QBEE COMANisiNg the
ACTH Suishid With Ghetdr rggreegétg@?ggﬂopgﬁgﬂbhma%rm 8fie or
more of the following preferred ACTH analog biologica! functions: (1)
reduction of corticosteroid secretion by adrenal membrane in the presence of
the ACTH analog compared to unmodified ACTH, (2) reduction of
corticosteroid secretion by adrenal membrane in the presence of endogenous
ACTH, (8) increased MC-2R binding affinity accompanied by a reduced
activation of the MC-2R receptor compared to unmodified ACTH. The ACTH

analog compounds are believed fo act by binding to the melanocoriin 2
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t hat provide ACTH anal og conmpounds wi th desired

rel ease properties, or (6) truncation of amno acid
resi dues 25-39, with the am no acid residue at
position 24 formng the carboxy term nus of the

nol ecul e. ACTH anal og Conpounds [0046] In a first

oBRBEIVR. YR Tt R Oy SaRG RS orE g ek o
actiohlof eadpgariouscACT e ontheoMiC-2R dedapten ACTH ani no aci d

: ified H_i | d t
[oRG8Y 3o rieraeey o ceviatret At A AR EE kiR heftan
bé\hsed {0 form ACTH analoqscompounds with one or more of the desired

- Tyr - Hi s- Phe- Arg Tr#‘ zlo Lgs Pr o- Va
funchgqamglg@g (Lg,guhg@tutlons of one or more amino acid residues at

o i bRt oo et
orl fdesive MC—Qwam:limg (zy\ﬂm%ltutloamﬁ one ormeeaino adid

B8 F BB o B IS Bl ol o

thééa' Hbéugé’c;jrBH (?)Sszlgmméarﬂomﬁoma@m acid reézdde@N gts bot h
human an as e ce I

posfiiansela- méhaﬁ%% ngt gharacterzgd ahyg ‘J@%ﬁ'% %%v?@l%@c%@ wi4)

sqﬂs\‘ﬁ%ﬁng ﬁ?ﬁ&&t‘ idY Bf ohé Or Midle! Qn‘hﬁ/@ a&fﬂ' reg—i).‘l[le? %.9 pﬁ§1tt6§§9)

as bel ng identi cal

2zpmat|emendﬁhmerum ham#e of mﬂm H anajog, (5msgttmoar@r Ac

o5 gnd o BB RGO Ay BBl o520

thaﬂpmdwﬁctlﬂranam udmanntIsawﬁh desired releask prcmrhbsasar (6)

EriReHon CORIACIE SRIEUEE Do 4o TG ErigD ol ieRtuecety
p&sitisH 24 f&rhﬂ%ftheo Bbeky emifub biana hdec@enpounds

conprise S D NO 2 nodified by one or nore am no
acid substitutions. ACTH anal og conpounds i ncl ude

' i the ACTH sequence with one or
Aﬁm&iﬁgémph I fications that provide one or
[ooae} of tHe  fiist embuyltmenf eanas ACTH anaidgpgomipolings can

ol S5 R RGBS i L S

uRBUfed ROMRA RCTHoa MM AL begLeiNedH Uirddified Waki=tnACTH is

corticosteroid secretion by adrenal nenbrane in the

a pobpentide het bas S§amine amdjﬂalcmea in e TQHGWE&%QQWQR N-
sg.m\gg%ﬁ\ﬁét' Gl 8 PR RANATE P Q@%% 1 h&saNe AR

Aﬁg»Prowalz%tyefvm-ayeﬂred\sa&GIyawa@lg kspfﬁu&ﬁ&rwwluwa-

P Rre-Rnias el e o Ao WO CRAC TR, Sich N 887 Abi

reépiresuift U ariicCadicamoxy iiskniisslichde srespepiivaly, o iise olddtile.
t hat conserve the am no aC| t_pQsitions 6-9, él)
AGTBY1124)1s qgmsgquqq@%at the A 6-248 is found in many chordates,

including both human ACTH(1-24) and has the peptide sequence: N-Ser'-
Tyr-Ser-Met-Glu®-His-Phe-Arg-Trp-Gly'*-Lys-Pro-Val-Gly-Lys'-Lys-Arg-Arg-
Pro-Val®-Lys-Val-Tyr-Pro-Ac (SEQ ID NO: 2) (as well as being identical to
the 1-24 portion of murine ACTH (“mACTH(1-24)"), where N and Ac represent
the amino and carboxy terminal ends, respectively, of the molecule.

[0047] ACTH analog compounds can include at least amino acid
residues 1-19, more preferably amino acid residues 1-24, of hACTH (SEQ ID
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nore am no acid residues at positions 15-18 that
prevent or antagonize enzynatic cleavage at these
positions, (3) substitution of one or nore anmino acid
resi dues at positions 15-18 that are not characterized
by adjacent dibasic amno acids, (4) substitution or

NO!Y BRI 0o Brriifio BBRISURBtIIGOAS.] Qréfeﬁ'eleSTHﬁnalogL
positions 20-24 that extend the serumhalf life ofJ e

compungia sPowprisaneE Q3P NQidaadiiiad Bhors OLMGre NG ac
s Ghd. Oﬂg@i—ggﬂﬁlﬁg comb'(ﬁx difudés b&nPSﬁhl%' %érrﬁ‘insmg the

posi T ons t provi e ACTH anal og conpounds
AGTHisequéensalwith cmeuon mbeg structiizal owdiiications haimprovde one or

mpGuRldRe IEWRGs Brethitel et ki Blodfkal fiEiERBHE!

reﬁ@bﬁwgm&ﬁw s@cirgh% by bdrdrel mérﬂ%rgh)a ih \elt\?]@presﬁ'l):e of
efe

thﬁrﬁpm analegi Q?&@%aréago ﬁf@#ﬁ (érfﬁ %féo'% 9 boxy

cd?'ﬁtgzl StarBRIARI ffcfﬂ Yy afferd ﬁ'lé?ﬂbﬂél?:@ﬁﬁ itepresAAce b kndogenous

cates a I rst”series hirt een consecuti ve

AGTHrand8) mreﬂseﬂm23dﬂllﬁﬂlaﬁ alfftsgiy withadnped asvatineithe

MECR P s ER B RIREIRETYE | 15, °T 7 Vi cat es

[pe4spcond Rariealaply prelerred AGTEH wniakey compaourds Have one or

e S olohid e st bR B uholielunen o
%d&@n&é“%éubét&ﬁmﬁ@bf Gitlornotd amirs adid résidues at pésitions 1-
e ACTH anal ol% of formula ( zﬁ% preferably

13 that n@mseruemﬁ ariRC acigs @t pesitigns §-9, )g%rbﬁwtwf@ne or
gk BRETRAA ooldubE PRI 218 thE profilar¥mpgsdie

erwmalca:leaxagecatttbesm positioisn §) subsbtifulion ajfonlecsmmbee rhino

oL Ao 3o BOASTR A ey e
afnﬁ{dﬁﬂuﬂs subﬁthﬁtsrﬁl éithicalibn @f ohe@$ noré a&ﬁhﬁ%oﬁﬂééﬂues

in the A anal og. [0052] ACTH anal ogs_can caonpri s
ak mttmmsr?@-% thatsxignchie serumhalidiie of the ACTH analog, and [ (6)
st RAY rl}léll%gétgxft@hﬁ&%&} 61 dne BF fofd Airto bORl régiangs an

p@smcms 28-32 rﬂnatq)ramdé M'EIH @glalogammnpmwfobmm exmndad lsemm

ek gpaRrsd 1§ HOBSRRRAC ALY pofrastf 1 alve AT Rofgo

cérhbotirffal esent s a sequence of thirteen am no acids of
formula (I

|
[0048] - Ae- AA-EI?’%A&:W@MQ pipfRrably camprizes 8-ROVPRPLNe. - AA1
ddscribed by the formuta (I) below:

M N-AARAA- (AR BAAT)-Ac

[0050] where N- and Ac- indicate the amino terminal end and carboxy
end, respectively, of the polypeptide, (AA*%)- indicates a first series of
thirteen consecutive amino acids or amino acid analogs, (AA'%)- represents an
amino acid residue attached to the carboxy terminal end of the first series,
(AA'®"8). indicates a second series of four consecutive amino acids attached
at the carboxy terminal end of (AA'), (AA'?)- represents an amino acid
residue attached to the carboxy terminal end of the second series.
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havi ng the unnodi fi ed ACTH am no aci d sequence-
described in the second row of Table 1, optionally
i ncl udi ng one or nore am no acid substitutions
provided in the third row of Table 1. The (AA -1)-
portion of unnodified human ACTH has the sequence

Tyr - Ser - Me I
RILT; X5 ) THEACTH B o haries gty fumat

%mmﬁﬁa@“‘% phalargermplacule easho 19 dhe catbaw, ens! efdhe
(BERLASHorib,, The A Ahbloglcaiurthet Hel o adifiof anivo

am no acl 0gs
achisrattathed &bl carbagTend fat)oofdaimaadl)i Mesiiprefarakly ohCTH

of AAMS' d“‘% taﬁﬁﬁvq\%ddmAM %ﬁpg%ﬁ%@ééé}h%

plettion’\dF fe‘i’ﬁﬁulér(g With aGbal by at Bast M8 bmirfs-atidBda kit ACTH
QOtlonaI (D)Ser (D) Tyr (D)Ser (DMt (DA u (DHs
Qhe (DArg (DTyp Cys (D Lys (D Pro (D)Val ACTH

[@%égog \ © ARt Rliche calivofnise b aifs b epadéaie

titutions Dab ™ Ala r 0054] "I'n Tabl e
tmquﬂedd%@Tbtmrreapo(\dmgrteffmlaéi),tprefe(r lydnelodingrane ot

ot g Sl SRR 2Bt ST Al o a O a6 b
6 fRfelablynatiddted iefthe saiboxy tertinalendoof thedAET)- residue of

modi fied amno acid with a sim/lar side chain; Dab
foa 8-t o0 2, 4 dianinobutyric acid, or a sinlar

[605’5]1 no acijhe (AX™ 1ﬂ)€b§ﬁﬁ>nta f&n%lam%;s\@aéﬁw @Qéﬁuéiﬁiefbf

anot her di am no aci d odo-Phe refers
thrrteem emine apids.afiomauia (If): i odo m)dl f| ed Phe ani no

Qﬁfle 1%\“ a am@gaatr:;egﬂiﬁhgn her st e?|%1lzl‘£§/A1a'
e b Loidtfed TR AT S50 pePRd ] fte second

rBRTof TaBlet, dpgtonaliy mﬂ:cﬁn dné\sir hhdaé afrﬁm@bbw substitidiengne
of the optional ACTH a Aci d residues

e inIeHBITD P QEToBR T L AALSY Rarian oF LmaeRifed
ffon ACTFRE e RRehoS e oo eﬁ‘-&ﬁ*ﬁﬁ 2‘?‘*:'% i
Lys{Rpp-\al lQSEQ/ID bO: A}:d-"neémablyethm AR APNHAAS- portlon of
formula (11} has the unmodified amino acid sequence His-Phe-Arg-Trp- (SEQ
ID NO:4), optionally substituted with one or more (D) amino acid analogs
thereof.

Table 1: ACTH analog amino acid substitution of (AA™™)

Residus: AM- [ AR | AAS- | AAN | AAS- | AAS | AAT- | AAB- ] AAR | AAID | AATL | AARZ | AATS.
Unmodified {Ser |Tyr |Ser |Met |Gu |Hs |Phe Ag |Tp |Gy |y [Fo |va
ACTH
Besidue: ~ _ )
Optional {D)Ser | {D)Tyr | (D)Ser | (D)Met | (D)Glu | {DjHis | (D)Fhe | (D)Arg | (D)imp | Cys | (DjLys | {D)Pro | D)Val
ACTH
analog Nle | Cys {D)-p- Lys | Gy
Amino Acid Asp iodoPhe o
Substitutions O m

naph- Dab

Ala

Dor
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ACTH anal og. The am no acid sequence of fornula (I1)

can al so include one or nore am no acid substitutions
correspondi ng to MC-2R bi ndi ng sequences discl osed by
Hruby et al. in US. Patent Nos. 4,485, 039; 4,457, 864;
4,866, 038; 5,731,408; 5,714,576; 5,049,547, 4,918, 055;

49, 191 inanble b, hd4icbRhativhi(Dfiraterms fower rehhﬁﬁbmerof
[oﬁéjel n by ?efereénce % ngeh AAt 4) (Eut}l o

tha indinaied amine @stdés%llﬁ @f%rﬁ t‘am%mzm 60' v Bof ﬁ%&'f‘% er
an@éﬁ? %mhb cﬁ %{t n((iemg{l gcﬁ: i?:i fé’l‘sﬁ%rorﬁﬁhlﬁé SAridther

posi ti on that
mcm‘iﬂecéamud amdr\mh 2 sbnllarca;de:alnammab rofess toP, 4,aqj;atmmobutync

oo, Pr AeRIEHIRF devae Pt Paf Ferbf S Mimitontonignis seitor,

anbﬂme%@ﬁllmrf&%&lcgr '_?[I) fpdl/@f:loq!ﬁé istorstio strit gmp@%uch_lr%s dy-iodo

endogenous and/ or e

oo P ArporacH: 5e (D3 TRAPE-A R ote o b Fap-Bariiett
f ' j I

(D?-m éﬂﬂio] g&mgﬁﬁ%&%gﬂ%n&ﬂ@ﬂxamé& drﬁlpo(édl?) gur?T(l)-l analog

compuonidsiteat incwee subFHutonpio hesinmedt @d;;(;% &) portion of the

A bR Ao Amin

Aditl ed<idiass indicitdd-belowd aagwenrrpsldnelposl‘aohud dabie 1. For

expETRIoI UTPRRP A ACEEH pR adal Top it at B &S FRstifn el can
op%bﬁ?i(l)sgls sﬂbsﬁtﬁ?e%ewmal(bowﬁ SPASD P&SiEAS ity forfiAGHN

ana conpounds i ncludée substitution of one or nore
AGTHremaleg.d The aminoracid sepgepea pf formila dheanalso include one

o 5 BRI B Sac L Bk Sifos

disctbsad by Hrubyret akindd @i PateniiNos t4,485,089; 4,457, 8&4a Gl y

4865 05805781 1RSI0 B ER AL 4R PR D8 ang
5,874 8¥8! whicdPOsrélinddtpSratedhRERM by fsferelicelOr € am no aCI d
'substitutions of, residues AA16- AA17- AA18 of SEQ |

[0865P or f of helAAL-portien of oamela @represents aarariife acid
r§RR3pa refResy By Ph(PrdpiaindibrPoimeP afihd beB Tl be
su.&:%hﬁﬁ?]@ et fheD(AA‘ﬁ)e pgsitiop tl/:mrmes?]ma geeﬁablﬁ@elogml fangtions
ol P8 ol S50 35 5 PAEGRER o bl 6biton

b iheeACTPFhﬁd@? BbimParsd BCROTH] fedactidy oF berticbsiersid secretion
ersa) or to_fhemsel ves an argini ne adj acent to

bma@mouﬁr@@ﬁﬂr?@d/%rw-é@/@m@%d jacent to anot her
[dol":éj ne) w ﬁ'HbE I)ﬁ?&ﬁuﬁﬂgﬁoﬁﬁ}lﬁ (ll)fl‘géhﬁés@ﬂtﬁ sbifonce of

pepti de sequenc ead, one or re of the am no
fOﬂDB.d'BﬂOMthIQ’ifQﬂTEIl&\ﬂ]I}AA AA18 portion are substituted

Wi th any am no aflilljj Or_pAtE AATE AATT-AATE.

The (AA®8)- portion of unmodified human ACTH comprises the sequence

Lys-Lys-Arg-Arg (SEQ ID NO:5), which includes four adjacent amine acids
with basic side chains. Preferably, ACTH analog compounds include
substitution of one or more amino acid residues in formula (i1} that prevent or
antagonize enzyme cleavage at these positions. Also preferably, ACTH
analog compounds include substitution of one or more amino acid in formula
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am no acid anal og other than Lys or Arg that provide
one or nore of the follow ng preferred ACTH anal og

bi ol ogi cal functions: (1) reduction of <corticosteroid
secretion by adrenal nmenbrane in the presence of the
ACTH anal og conpared to unnodified ACTH, (2)

(I!ﬂg( ng?élieoﬁbt‘?:fhaﬁé&éhfé?fﬁf é&ja?entsﬁgfn@ 4&8s b\bi‘tha}ﬁs%rb?tﬁe t):ha:ns

presence o genous ACTH and
'AARe aeelsw Snmregmetsiraloly indefendanty selected tandbe group

oRB 12Dy Rl e, AR AT oA B0 cneniniy
sét@cﬁeg l‘l?dml gieA%dTogprmiﬁgﬁg ow'tast Ala)tGigt MVﬂlhe_ N .

unnoalti1 e resi ques a one, or I.LI ONn I N
[0P57hul a (1 1N 91 aRBRG0N8 SLMer AR 0 SUPRTPYR S,
re&fﬁb@lm@%ﬁf’imﬂ bpEeS |§ﬁ© -3 By Mpmudia I(m? s Bulbated sLbh

, or an amno acid with an al i de chain

that the ammmacld/ms:dweaﬂ 6, 1%eandis @ﬁtm@naogﬂﬁa% fclude
arfP R b3 PEnfiinb G Fedidudelidhadd o e bfblin hsiBiing of.

Lysend\Ang.atlother weedsd, :maemérﬁg.‘.‘l’ldsmalms, Mammcmms bys
15, 16, 17.0

arg] hege 89 it apsy Bcigcard o gl Striss AR ardiPing stistent B 2

iyﬁHB%r'v‘iéé v6Y88) & tolRtRBiiseR@s (1]é5, ad Grgihihe @J;ad&nt t@éncﬁﬁé}
NO 2 are am no acids selected fromth ‘BB%OA&I

arggmge,sqr alystye: adjigepnt tt;z\agothgr lsing) ithin the

15 o Sl Yo Sy 0o g o
w;@lﬁiiﬁlﬂ'le MP poménaale aubstiiuted withs agyamino acld or
ek %%g‘o& oRpEHeR Ly A R HrBflel B et

ﬂrrl%/ CiHan /6§ bidbgiéal Tinct Fedddtion-of\r
Tolg Dre'lilfédﬁ’eSd.K ¥’S AI a- Arg g,lﬁa &r(nstqns- fae o 9

c@ﬁosiymld;sacrﬁhgn gadrens! m@rn!@)an&ria the 9!%65@?«021% ACTH
aﬁeﬁﬁgcg petl & % mad%@hgamg AR OF CBRicARfoid

I NC stitution e or nmore am no acid
searctioluby aalrensd siemiraneis thapresence of eadogarnousAGit aod (3)

Sl i s o 54
reg;r@ﬁt;:g??m%?b? ﬁcﬁuﬂﬁ‘bﬂﬁledmmﬂ-l and&xan‘ifbw ISAIKCETII‘ }gﬁn Eone
cOMReRRGE cam inclyd aéegﬁee%%ﬂut/é\ﬁ Pbﬁledm medlfied

resid ofPPRGSHESIn f§MﬁJIa @l e QH&bb%mgBunds

cortlc%‘sterorqﬁ secretlonﬁﬁnt e ACTH anal o
caminpludsiiesidug substifution &f BhNGX: Ectswfprraulgt(lﬂ) rT&iy, or any

it P SRYCSR BHa TRl Vet L 86Ror B BiftPacid
anaiog @ompr&fmg" msautyslde ghamsuchmstdlelr AIsoTprpfem%Wt?e
IS prerer acl ds

ABTH pialnisenial Daluds atikett Ao 108 Bpg AT idivt o pis resitte
s SHPY d1@n) Mo @F the amino acid positions 15, 16, 17 or 18 of SEQ ID
NO:2. Optionally, the ACTH analog substitutions at positions 15, 16, 17, or 18
of SEQ ID NO:2 are amino acids selected from the group consisting of: Lys,
Arg, Ala, Gly, Val, Leu, lle, an amino acid analog comprising an alkyl side
chain such as Nle, Gin, Asn, Glu, and Asp. Most preferably, the ACTH
analogs comprise an amino acid sequence according to formula () selecied
from the group consisting of: Lys-ArQ—AIa-AIa— (SEQ ID NO:6), Ala-Lys-Ala-
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nore preferred biological functions of ACTH anal og
conpounds, such as the reduction of corticosteroid
secretion by the ACTH anal og conpared to unnodified
ACTH, reduction of corticosteroid secretion by
endogenous ACTH and/or MC-2R binding. Preferably, the

| d INO-B\C| G -
AGSE I NATE LIRAR RIS GEQIP NOr LI AldRg AkasEQ
IDNOL®), @inys-Gie-AsTBENID NGk 10hand e A AlBrAlo(SRQ D

NGEEN” AR RPRES dlmed fostcefitan 1RARAE s R RSBl or
merglamiMoTatid casituésat positiarisi 15; 162 di7care! Sawvith laa afwing jacid or
o0 B RV i B B Sl e o
ordRN RIETIS BhHligdirclGde Bitek bAfinb BeldedaistitAbdiat 6MRbPmore
that . for a,fing.structure. Proline is often found
ofdhe PSS-S -6A ZARCT positionsi that prasere one s pre prafeirad
biBfpgRia) Eficion 61 ACTH M TIaR EhpolindB Myhida 48 dudtion'of
cdrtieosteroid sedretion by it ACTHaElog esmpEired td 8nmodified ACTH,
replalin of &otietore Sepkian 6 B5SGanis SETHMaRébYuc-2R
bih@h?ﬁ- 1 0 at formula (I1l), although conpounds where

AAL) - is Pro in.ACTH anal | ided. .
[00BBEY] cc Bral(AI% Pastion SLONRHE, ) faEFesaris ARermio acid

SR B A Th A BB s
acid$ thatednfoecsubstivites amblec(AAéﬁ’)'s positjonwhile preserving one or
mofh Yefehyd b Bl td ot AT AR eortidifioh S ddie
et oo ooy P g
unrpp{iiad BGTR. reguSkr A Sl BIcs e gtion BESTHegaRLegICTH
a@:ﬂih/@-é F@aﬁi?&gﬁgé%c?@gﬁ'tﬁé AcHa bhaligddinpdurlee Habe an

anal og i s corprising a
aminoyacig othr thiss Prolinedubgtitied at thel (AA Tvapsition.f Morei| a

I Vb) : V, . . . ,
pigieTably, e AT analogs inglue fhe axigo ariTIp sppsituegat the
(pbmb;]’e)ﬁfesbsitiah,— b t)of(l?cﬁlfi.}’\r?_]cl?:)diﬁm l)swad pkfidmsequen{:@@aﬂch
ere I Nl es e erm nal., an .
a3 BAGTEhand BAGH. Sorpiad 2 bralfe Tesicls & e A positigno
j f f | Vi
PW’S%%?G”A%%E"@T@%@%%J VTS DV
as z

[+

Proline (Pro)

[0059] = The chemical structure of Proline includes a side-chain that
forms a ring structure. Proline is often found at the end of a helix or in turns or
loops. Unlike other amino acids which exist almost exclusively in the trans-
form in polypeptides, proline can exist in the cis-configuration in peptides. The
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described wth respect to fornula (1) above, and
further conprise the (AA20-24)- portion attached to
the carboxy end of the am no acid sequence of formula
(1). The (AA20-24)- portion of fornula (Via) and
(Vib) represents a sequence of five amno acids of

o e, B0 OO BRI T
At:l’n‘lel}c amlpmﬁmmpmng SEQ I NO6- 10 2t fpsﬁqlal () Nalthicigh

P n
campefid@ e B2 BB aREP ' loos 8 44prayied.
[()f)Bl)’nJI a (\Acoordivgly, phieukelyprefertdd ACTe arfalédmeamsGhiddified
hA BT HOMACTT oF BAROLI ) Feptide %%ﬁbgﬁ e AR A1),
(%\;f)?l Cu é{: u%&n%é‘gﬁ'%%d ' 9)GIyT40S J3*‘.!-/:\1«916 Ala'-

y preferr

% (BEGID Nastay- G ohis" s-éqaﬁsﬁfa@%cor P:o S oBEQID:
Néo?%n G (A 2 AR R \GED I AR 2 L8
AR'SA 1?%‘3@@0199 de NOr18)t aGM%ﬁ)n‘?—kys;ﬁ@mEWg” -Pro™-
s@%@ﬁm éﬁagésgb?‘éﬁ’*é A Sa A Bl (4EGAD §6:17).

< y70 TS ABTH Hahlofis com rising a polypeptide described by
Ls 5- Arg- Al a- Al a- Tr p- Val20- Lys- Val - Tyr Pro-Ac (SEQ

fqulnulﬁl‘éﬂ)mfar@'élar(&f@rred to as "AT814". C her

Si‘éé'nf?‘;f‘{'yyoﬁf Ao }?7 2}5‘\@3 “"9@‘“?5;“

al ani ne or gI ne subs |tut ns of 3 of
6 17

198821 3na or aﬁ%‘&s‘%‘u Frletes 58 e hele daeﬁae Rpveplide. Ap

wﬂﬁ:‘é!téé m@%aaﬂhxy?ténnﬂ'%l eri’é; oﬂthe%ﬂolypé[iuﬁ ameRCTHanalogs of
exanpl e as descri bed atl onal

feamall Biie) G (VeI N hATCa méh(m%r"mmesoua%s
dSE e Wi gﬂ%&' tB%rr%&@ 1(% %%QOA)aﬁf&%%IISMé:(AA&%)-

corporate er el erence 1n Its I ret
pbﬂﬁﬁ@ﬂabhedatd i!nlercmrbm;yeand of therasminiorasid eemlamcamiiformuia ().

Tﬁc;(rgﬁﬁ&% noqf(‘fplgﬁ ?gpa(%\ﬂ?ﬁo &I%ﬁe%és%%tsdae %gcr;l'xéjnec% offive
Mosgg. ( AAL5- 18) - (AAt 9) - (AA2' 24) ( A25-39) _

Vib) N AA1 13 AA15- AAD
.(24|) )(AA2§;1 39) A [ooe’s%”%?r/é*\gl\"i%ﬁ“g&%)eﬁ e

am no-term nal end of the pol yp tide, Ac indicates
Thiad¢AAXHe portiosr ofi unaodifiet bemeRA R BHypemprises thersequsora

VP ISR Ny Promiy A1 el dtempounds
irdRRier substiution of oné ton more @enino tasid residues irf fovadula @fdextend
thargerUay A0 o ihe M THArliogro bt pRETEblsn 8 A 3 BRdiog Gan
comprise a sequence corresponding to formula (V) of: -Ala-Ala-Ala-Ala-Ala-
(SEQ ID NO:19).
[0063] Particularly preferred ACTH analog according to formula (IVa)
comprise the sequence hACTH(1-24) with substitution of the -AA5-AA%-AAT.
AA- portion of formula ({l1) with SEQ ID NO:6. One pariicularly preferred
compound of formula (IVa) is the ACTH analog (KKRRP15-19KRAAW)
mACTH(1-24), having the sequence: N-Ser'-Tyr-Ser-Met-Giu®-His-Phe-Arg-
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formula (lva). Formula (Via) can optionally include
addi tional chem cal structures attached to the AA39
resi due, while the AA39 residue forns the carboxy
term nal and of the structures of forrmula (Vib). The
(AA25-3) _ portion of formula (Via) and (VIb)

ﬁr&@ﬁ‘f‘%@ﬁr%mr@?nEy“s‘éfArélAla@aa-ﬁmvaF%.%dwawryr-Pro-Ac
or mul a
(SRRID N@:R0)palse T rAf@z dAncas AR 44 Pinerratigdany prefrmed o

unrmg‘e@ éé ﬁﬂmﬂn %@pﬁ%‘g%ﬁ%%@? 0@ ”e Sﬁ@%ﬂcgégéellngsz
V\A‘&Irﬂl?lye gg glmmwﬁwlm;?@f o&lomeerunwean itihe amino Beig- G
Phe
SIS AR AnS, ¥ 16617 &b 18, Bl Spo8inltorf 8 bmino apid
résitides &citiohsi 20, f2dr aa 28 ovRi withoalahingnforiekampl@asone
Oor nore a

demard ingnea VAL ihm%ﬁén%%t i ofSiandiohasly Corserved
pg,gr:ﬂrexa émeandﬁﬁh Eﬁdaaﬁﬁal mcilmgm 2 gﬁ@geﬁ;h!cﬁﬁs

e, an ACITH anal og can co uence
incarpee fﬁg'l by rafesenge an | tS’Ien}ﬂ'qmw ng the unnodified

18084, ber s ¢ o Rfie ESptra S i bifbodiRbC B AT
oéhgnrhhg%ﬁ&ypéﬂ@fﬂdleﬁﬁbe&bybmum (Waa)roreimnsular(mh)h ose

i Mt

i n accordance with the follown Table V\henlt i s

[08&3] ed t o where N, indieripathe aminefrimieal @inldsﬁf itea petypeptide,
A by 113 CpboxyofiRalehd br # fciykiigs, ThE ASTH analogs
ot multe dVa}aoe(lprmctmelé the N- mAhP) (AA1)- m%‘*é?)\,(m‘%})e(mm

“H 24 cpetsd Skave WONGBRoRr I BPREIACE Yo B T RS he

(AABEPN p@ﬂﬁ)rpéﬂéﬂl’feﬂ 16thd Barbokgdnendf iige arrmf@a@a Goftidhte of
analo% bi ol ogi cal functions 1) reductlon of
fewnula (e F@I’fﬂU@e{wéﬁtanrpFﬁSP'@hY erddiiona chamigab

sﬁ’&?ﬁﬁ%@ egﬂ B th Alee ?ék?dit?@ ”Féé:ﬁli@féirfds%ﬂe
ct1on of cor coster0|d secretlon
mdnmuyaermnabemd]ef the stiuetyres séfarmuls (\dh)d oHen AA ﬁi)irplomon

ERomti (T ST TRBS tbradentd o saslare st B i b4

formmdiymed ACTH.. Table 2 Original Conservative
Resi due Substitutions

(VI) -AAB-AAB-AAT-AAZE-AAZ-AAT-AATTAAR AAT AAT-AATAAT.
AAT-AATBAAD.
[0066] The (AAZ%)- portion of unmadified human ACTH comprises
the sequence Asn-Gly-Ala-Glu-Asp-Glu-Ser-Ala-Glu-Ala-Phe-Pro-Leu-Glu-
Phe (SEQ ID NO:21). Preferabiy, ACTH analog compounds include
substitution of one or more amino acid residues in formula (VII), or fruncation
of one or more amino acid residues from the carboxy-terminal end of formula
(Vl), that provide ACTH analog compounds with desired sustained release
properties. For example, an ACTH analog can comprise a sequence
corresponding to formula (VII) having the unmodified ACTH sequence of SEQ
20



Ala ser Arg lys Asn gin, his Asp glu Cys ser Gn
asn GQuasp Gy pro Hs asn; gin |lie leu, val Leu
ile; val Lys arg; gin; glu Mt leu; ile Phe net; |eu;
tyr Ser thr Thr ser Trp tyr Tyr trp; phe Val ile;
| eu 21 (0068] Subst anti al changes in function or

!D' Ebﬁaﬁl mﬁ&néaw SUbRtitUBARS Dys aeAREY ARG/or substitution
su stlt t|on at aré less conservative than in Table

on\rgattM . selecting residues that differ nore

ifica
OGP {22 AP 350 pRReTR\BicH B B85t 8
in &iﬁ@anmd)amdtsequeme has besanpmeyedtand astifetend residue cal

instechiaile RIRCE., St sy BsttUROE Rl nel iR B Bl gbicd ith the
foﬁé\&'iﬁg 1‘Hi!ﬂé 2 Wﬂ—é]’?lf %J@éétrécub fﬁmV fiddolate thegﬂlim'aetenatios of

expect roduce the greatest chan% '
the m@t@m T@bl Ishowe ariieacids Whichtmay g abﬁ%ﬁ%{) rranc
r{@f&l%ﬁl Ei in s?‘ﬁn’oYém %rndt\ﬂlglﬁﬁ yh reda?dét?‘ ﬁ'?iHetéFt ad for

ydro bic resi
corsehativy Isubpﬁtanqm:al AGSFH analog bompoundmnclu ebt;ompounds

o 355 B b B he el foni o e

foﬁb@mb éﬂéfé?iéd A@Tﬁledfald@momgumt guncﬂoylsym redgition of or
hi sta is substituted for

carticasteiitbaRaTehen by aHRIE eTbrang o A pIessoa Sh e HPTH
a Ioélg%rr@afé‘cﬂodﬁﬁno&i 4 ACEH D) 'fé’dzﬁ'tigﬁoﬂi@m&os%rﬂd

anine, is substituted for (or by)
sémsmmgbsaadramll oieatbrane iy the pregenerof endogencus ACTH and (3)
increased MC-2R binding affinity with reduced activation of the MC-2R

receptor compared to unmodified ACTH. .

Table 2

Qriginal Conservative
Residue Substiiutions

Ala ser

Arg lys

Asn gin, his

Asp giu

Cys ser

Gin asn

Gilu asp

Gly pro

His asn; gin

lle leu, val

Leu ile; val

Lys arg; gin; glu

Met leu; ile

Phe met; leu; tyr

Ser thr

Thr ser

Tp tyr

Tyr trp; phe

Val ile; leu
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[0069] The preferred ACTH anal og bi ol ogi cal functions
of ACTH anal og conpounds can be neasured by
any.suitable method, but are ,preferably assessed by
perform ng one or nore of the assays described bel ow
ACTH anal og Conpounds with Decreased ACTH Functi on

[0DB8Y0] | n Subsiantial okeingds ElinctidoHnamahobgical tlentity are
nodi fi ed ACTH pept.ides that function t.o redugc

magde by selactingiybS LIRS HatRye lasseRapoRES 4 In Trkln2.

i.e%,'éﬁ?&ﬁ:@e@siddé% th&iTdkraNMNoRs sigAmBanBlin helHumet bh ed

structure of the ACTH anal ogs is preferably
maistaivingd (a)dbe struatyre of theepdypertide bagkbpRe i the area odthe

£, QLI ' T .
oA L A0 ol A Y e
hmgphdbiat;eome ,r:nélleculefetal;mtaarg?_s_sim tes (z)dbe lbjalla?]f the |Sided

I uctri on i .ne vel, O coltl-coSt er ol ) e (0]
chigin T besbattuliete W BeoBEal el STRecR e pRodutB e AT
oghlatessl g gy s oogsanon: (& gt
resisiupo e9g. oaerybergheonyb dg §l4b/§t¢2¢%isf)@b£09 ) 8 hygisophobigoregidue,

000 _ . . . h o
o I8dcvL, [SFEHEN, Bonylabhi, JAULER et &S Gfeiife bFHRlife is
subshitded ferd cAGYHape pthied eesidise; rfelpa tesidud havingiam vi vo

S oort. t id A "N
RRtrPRpSyiE S8 Cimog ¢+ VS SRR 4EEReVER sltiphePfotor
byt teeRohdgativerebideb, 69 tgiwartyborashartyloar (d) assdidunene

I'n the bl ood stream of a subject., Mre, S i fically,
havieg Prbuli Sidechain, @ Paersialraine: s aubstiulen fas dor W ghe

' : I ' cofi t, tt
ngﬂ%ﬁggﬁdg@é@h’oﬁg’%@%%duclt irzn \/\22 agm ni gt er ed
{00693 nouseThelpreferredACTHRnalng biclogigedfunciaasipf ACTH

i necti f. d t N : C O 5l
anglb§ Soueie saR S PRRRIEN DY AfF R0 kg BUARD 5 s
pfErtbly besbbd By performing dne odnbrdeithe)assays deseribed

conpound can be adm nistered to the nouse by a

belgt abl e net hod, such as intraperitoneal or

subcut aneous injection; and third, after waiting a
., Suitable period of tinme (e.g.,-1 hour) for action of
ACTH analeg SompauindsowiibPecreased d&TH iencan be

R, oo B8 SR AT BlmBbe 3 Hflapea ncT

deadthabfuption iareiuep@ortidosteroidadcretionimoadieasl membgane
InBedTPHRTA.OHP AT ARG OGPOBA thPTRTIEG AR TH. The
sirictife bORARSTY drRlditiaipreferably selected according to one or more
of the structural formulae provided above. The ACTH analog compounds can
have a reduced ACTH-mediated secretion of blood corticosterone, for
example as measured by a reduction in the level of corticosteroid in the blood
of a subject after administering the ACTH analog. ACTH analogs preferably
demonstraie at least a 10%,15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%
reduction in the serum corticosterone levels compared to the comparable
administration of unmodified ACTH peptide, as measured by an in vivo Serum
Corticosteroid induction Assay.
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[0072] , The corticosteroid or corticosterone
secretion induced in vivo by an ACTH anal og conpound
was conpared to the level of corticosteroid secretion
produced by an unnodified ACTH conpound by neasuri ng
bl ood serumcorticosteroid after adm nistering either

[rkﬁﬁ \%BACT H oprARWile88hRe CRRticostsbicCpiietio Assay M&uﬂes the

the results of murine in vivo Corticosteroid

levgt efrmrhqqsawd oncpdisestergnerindheblpad streamof g(subject) More

|
SBRER 4 ol ot PG Ro R FRAUANE ABESP i bR the
fcllouhnmeps:afsetj druagant do swepress dadogénaus A@Th‘bpmaluch@'l was
ortlc erone | evel.s ysing standard r |0|nnu oas
RS SEL A MousE Sitlertcriet A a1 Tibne it KIRCtRRL
déf(érﬁéthagﬁihé” Sdcind) ﬁﬁéhﬁanﬂﬁ@’éﬂuﬁab%bemd oftimhbl fanal og

npound to dexanet hasone- suppressed mice. In Figure

sqppreﬁﬁen péeeﬁegemusxémswos&wrh%g@ Jrepg:Q heurs) A test
ofifPR6Rd G B3 Affirfkisied \be A8 1 a SAA0I6 ool Ko as
immpelétmai\bm ’s?mcmtarll_'mﬁi irjedtim;iaml trEm'df ai_'trerQQH'ETg rarisuiia?le
0 u .
pBBpR oEed de et ARUTISPY SaoR T3 iESR el el aeo
shmpkadan 66 takekDireinetne kabjlecband tirelevensfageum cdrti€osterone
concentration of serumcorticosterone 20 nmeasured for

can bedleteraiinad by q gultapls methad, suph a5 8 comgetifive
ré&i&ﬁﬁrﬁl%ﬁ%‘a%g%sﬁfﬂ ehahiAl N Bostsféa, GRS Example 1

structura di fications and freasured per cent age
deedsihesicomurinesaniia Swas@eﬁ@ostgrmgdnﬁu@pnzé\asw in detail.

QAR ©, e Rl e e Sl Bfoct AR

byemhuACTld ranalb eempound was cosipred ¢o i ROeffrcdriidbstee6itH
SRR P10 @%ﬁ@pm;ﬁm bRy FMeeRHRS biood
s%’ﬁg:g c@@%@s@%&%‘? a%%im@teﬁﬁrq %@ﬁg%d&&%‘gﬁ SPEGTHGhalSE as
gt romprands.nRiguresh shows e esulixrRrrrve 1o ke Lgriicosiesoid
A'H?&Qﬂlnduction Assays performed with mACTH(1-24) and various ACTH
analog test compounds according o the method of Example 1. ACTH analog
compositions with decreased function were identified by measuring
corticosterone levels using standard radioimmunoassay (RIA) analysis on
blood sarnples'oollected one hour after administering the mACTH(1-24) or
ACTH analog compound to dexamethasone-suppressed mice. In Figure 1,
the potency of various ACTH analog peptides is expressed as per cent
induction of corticosterone, with mouse ACTH being 100%. The graph 10
shows the percent coriicosterone induction 12 for ACTH and nine samples 14
of ACTH analog Compounds. The percent of corlicosterone induction 12 of
ACTH analog Compounds in Samples 2-10 are shown as a percentage of the
concentration of serum corticosierone 20 measured for unmodified mACTH(1-
24) in the in vivo Serum Corticosteroid Adrenal Induction Assay. The
structural modifications and measured percentage reduction in serum
measured for Samples 2-10 in Figure 1 are shown in Table 3 below.
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Reducti on of Endogenous ACTH i nduced Corti costerone

I nducti on

[0073] In a't

hird enbodi nent,

ACTH anal ogs

are nodified ACTH peptides that function to reduce

corticosteroid secretion by adrenal

menbr ane

in the

presence of endogenous ACTH Wien adm ni stered before

or

produce a 10-100%
Pr ef erably,

Tab!e 8l S,

ACTH anal og

concurrently with ACTH, ACTH anal og conpounds can
reduction in serumcorticosteroid
conmpounds provi de a
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of a subject after
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evet—of

adm ni stering a conpound having a
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nd a test conmpoun

[Q%ﬁ}l cost el #2ird, ? gl

paics

product i on.

avl n

The test conp
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SbodRg NG Bnalpos A DPHjed ACTH

o5 WROURLET B adube baﬁiéesre@olaﬂseepét%ﬁtmbé@rehapmaﬁﬁﬁane

cortrcosteroid

und can

muerpmsameenf drdogenoyshACTbE: t\Wiestasdnagnigtesed mrﬁgar

REB Wt AG D G Skio8cbhpidhincs san grodyea.e 19y, 100%

ré%ﬂbﬁdm? Préarum dortiposteteid @elso rPefedblyTACTH analog

corticosteroid-producin

compownds proyide,a regciien

orm ng

a series |

ound

n vivo Serum

H? r%ﬂm/\?qfhctﬁr e%ﬂg Rle/mehSiren

Corticosteroid

bg gh fn'r 9%t§é|‘ah¢cQﬁrc%§1é%:a IniibRbAZigEal ohabbiti 10%, 18%, 20%,

309,40, |5@|%J&°éy§0%s BWé BB 900 al BAFo1 B, BT 8P 95%,

Q@g,r {5'( % ?@L’ep,ggtgj I?Jzt'l gp (‘é&béalleﬁ% RHSEAA0h 8F ACTH alone, as

mRRkliceidst &n dn dmrSEiuml m@-ncostpmm tnhikidon Assayeuch as the

ajpgfy?cﬁésfglnﬁg' ‘?eb{athf 3%,%&? nalQ %oh%%%'dé s
infiiditd d&?ﬁéﬁﬁ&#ﬁbné ﬁoﬁﬁ@t:dﬁ zﬁé@é&cﬁb?bn QAMSTH were
unnodi 75] The_ in_vivo

lcteasltrWd:b!w@if@l‘mln%S@mSi Qirmxﬁ@a"gfer@ah pH@PﬁT@éOId Inhibition
Q%Q?lélrﬁ'?dgbﬁé 84 AL bBmimlteldf aldhd! pfrIBREfand the

admmtstratlon or concurrenily in combination with ACTH.

[0074]

An in vivo Serum Corticosteroid Inhibition Assay measures the

tevel of corticosteroid or corticosterone in the blood siream of a subject after

administering 2 compound having a first corticosteroid-producing biological
activity and a test compound. The compound having the corticosteroid-
producing biological activity can be any compound known o induce a
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produci ng conpound by the follow ng steps: first, an
agent to suppress endogenous ACTH production was
adm ni stered to a nouse subject, such as an

i ntraperitoneal injection of dexanethasone; second,
after waiting a suitable period of tinme for
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[98Z8Lim cOr (16w Ui Sarmianierslaion Rysich Agpa o holude
séc@@bl COS fiinf r;ath%Hr@ie@ﬂc&h pblifd bAE the eomessdraiad t he

produci ng conpound by the follow ng
pmdmpag compaunddyy thgdeltowing sians: §6t anagrijda SUPPRSSH

RS B o §5r U B
aﬁmpdntdﬁetaern#dm;ir?gldh geﬁzge’g\?ahe sqmndlpdftmfwantmg afsuitable
aiscboigime dprsuppreRe R arsoeBpus ACHEBiRRtSn Sa o
E %Iﬁfta féﬁ?ﬁ@tsmh@ WS Sdmirfisiefet 10 thb ehéuskd Iy bReitasigse

such as |ntraper|tone
mmoelc siicin asdnicaparitongal injectionwthitd, afierwailing a,suitabla pejipd

otking (650 o bt forishnf 8t 8 1ssfomBbing. & glifipdund with
c@h@mercﬁ@«mmoiwgsammnah rberadrhmlmrepdothemmusbézylaevel
siiablkmBTer us6 55 iabaptonsa) i IEGED a2 Wrliete
s&%ﬂ%ﬂe ESModf bt tlﬁ'lb%l’ th@w:agnwamtw@f\bf béthsiminisisrede

nts, first ste an% in vivo Seru

cmp@mmm@t@ (¢ hiTHhiaun: @ biged gaple Wes fakan e the subjeot
AT AR 6 FEEG syl AfioBidibAb wRBRSEAAHEA BY'e aRBlPBlba,

|cos er ol evel 1 n the ood 0 ubj ect
stigh ama cumpdmvefra&o;ammﬂmassay usingad’l GIA ldHEN; §p§T|a| Mesa,

ent to su ress

v PBBalY, A e i, S o B B 8P (g he
corMbBbRbEdiIQPréGsaE cormpe@ichiidst, TblGwed by\adﬁﬁmmaﬂﬁn of the test

separate in vivo SerumCorti cosde ﬁ Cl nR ition
compound). The in vivo Serum Corticosteroid [nhibrtion ssay can also
include co-administration of the test compound and the corticosteroid-
producing compound by the following steps: first, an agent to suppress
endogenous ACTH production was administered to a mouse subject, such as
an iniraperitoneal injection of dexamethasone; second, aiter waiting a suitable
period of time for suppression of endogenous ACTH production (e.g., 1.5
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Assays were perfornmed to identify ACTH anal ogs t hat

i nhibit ACTH adrenal hornone production in vivo. The
serum corticosterone |evels of

dexamet hasone- suppressed nice were neasured as
described in Exanple 2 after admi nistration of (1)

2 (NROLTS) Cihiet dotticdstaroiddenodading conpoumubanmd , te$iompoundGiéte

comiimiRIeteat RS FIousA SN2 SulsbiE meltiof SHGFEE Birenertangl
ln]é@l?olﬁgﬂd hita Aeranding'a suitabRPeriodastalrg far the Bioldgitale

hows the | evel of serum corti coster0| d neasured in
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usligob AR KB HEN ICo1a, s TSty 1 Raphigribodinentag

flrs&%‘téfa in ARYKRAGVD Sefteh Doriic@steftoid IMMibitiba Msé%&&?ﬁé&epl&ﬂ:ed
ng/ mL  19KRAAW rTACTH( 1-24)

by (eKRIRHSEmank o 96] SnbRARY COTIRRATEIOI 91 Codopelgroly
Ie\%g i fid ?%oﬁgaf il?é)&t‘ibl;é% ni ﬂg@ﬂ’ﬁiﬂ?@? B stepAeuf, 'iﬁﬁéad of

mni stere mnuestomceln frve .
admpmtmm the agend tmmsmmmprmmnAEgawle 2 glescribes

myigg i 8 el Gt éraid MfiiBon X88ete agll o o "
[08FSET dexaﬁebhesof@panamcn wivo Semlaorti@sterohhlnmbmon
AsSPYB TR RO iy AT aateds That Tt AR pdtenal

roBGctidRS/RA NTHY 86198 doridBstarent Ryerfdier

dexanet hasone injection, resulting in a |level of 500
dexamajhaaom—suppressaslsmw@rameawr@d amdesasibed dn Exapple 2

artf iRl bt Pk Rl Prodilitedppoall @) an

A@'ﬂHl aa:aﬂcbg (test edmpoundy ¢oltoaverd byesuluhaqnmt gdgmﬁ;aﬂon of
t t
AGEHCT®) aemBnadpa sl AGTH 25315 Atd H ataiR0 ghd (Lhe ACTH

analog alone. Table 4 shows the level of serum corticosteroid measured in
the mice as a function of time of administration.

Table 4 Combined adminisiration of ACTH and an ACTH analog

Time
Sample 0 minutes 90 minuies 120 minutes 180 minutes
Vehicle Dexamethasone Vehicle 0z 0ng/ml
ACTH (administered to mACTH(1-24) | 500 = 76 ng/mL
AT90-ACTH120 all groups) (KKRRP15- mACTH(1-24} | 175 27 ng/mL
19KRAAW)
mACTH{1-24)
(AT+ACTH)120 (KKRRP15- 51+ 8 ng/ml
19KRAAW)
mACTH(1-24)
+
mACTH(1-24)
AT (KKRRP15- 7+ 7ngimL
19KRAAW)
mACTH(1-24)
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27 ng/ nmL was neasured in a blood | evel taken one hour
later. In the "(AT+ACTH) 120" sanple, the ACTH anal og
( KKRRP15- 19KRAAW  mACTH(1-24) ("AT814") was

adm ni stered together with mACTH(1 -24) 120 m nutes
after dexanet hasone injection, and a serum
corticosterone level of ‘51 m8 ng/nL was neasured in
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In a fourth enbodi nent, ACTH
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di spl ace unnodified ACTH in an in vitro

da@nuheﬂ nreEahla 2e with thelsued of eorieosiprnegeaswad feiexanpl e

oA Bf R PRANSn B o S Sy To0

ACTHALat 14hshaws the adminisiration of the ACTH analog 30 minutes
before administration of the ACTH, which resulted in about a 65% reduction in

serum corticosterone levels in blood sampiés taken one hour after ACTH
administration. Sample “(AT+ACTH)120” 160 shows the concurrent
administration of the ACTH analog with the ACTH and resulied in about a
90% reduction in serum corticosterone levels in blood samples taken one
hour later. As seen in the “AT” Sample 180, as well as Sample 10 of Table 1,
the administration of the ACTH analog alone again resulted in about a 99%-
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measured by the in vitro Serumfree Adrenal
Conpetitive Binding Assay. Mre preferably, ACTH
anal og conmpounds can have a 2-, 3-, 4-,5-,10-, 20-,
30-, 40-, 50-, 60-, 70-, 80-, 90-, 100-fold greater
affinity for explanted adrenal nenbrane conpared to
100 GedustidnAG EBrurh %&iﬂosterd\fér ldvelsindgdosthsampieddakdradne

bi nd to adrenal ne reater, affinity than
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lllrﬁﬂbﬁi’hbé Mﬂ? dampeh h&ﬁtxﬁe&@su HA% Vird S&tuiaiié® Adrenal

ed expl anted adrenal nenbrane after adding 100nM

G@mpehtwmerﬂ(ng Assay) (Exampleg). uﬁwurecs shawsthedesulty ofan in

G SR i B S o T b b

demthibaddn Exanple Smlsmmhe@xemp@plkmﬂdcamtd:gewﬁsm having

SECHRNOH FRTRIS e arin 200 Rolis ey nessuinute 212

@%24 K\eh Qaiifa dbultBeiradenal ehipaneprepaedtibng

i's |ncreased i ndi cates a di splacenent of

mﬁebatedwm rastga&ave‘.ﬂ@ﬂ'md A higher{yPMevel ingigates the presence
OF§réhlet afibuntd 6PN BRidMBeABd CBRfIUAG. Column 210 shows the

background measurement without any adrenal membrane present. Column
220 indicates the level of radio-labeled unmodified mACTH(1-24) detected
after combining the explanted adrenal membrane with only the radio-labeled
rhACTH(1-24) for 2 hours (no competitive binding). Columns 230, 240, and
250 show the resuilts of competitive binding assays for binding of non-radio-
labeled (“cold”) mACTH{1-24) 1o displace the radio-labeled mACTH(1-24)
from the explanied adrenal membrane (measured in column 220) by
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[0082] The in vitro Serumfree Adrenal Conpetitive
Bi ndi ng Assay was repeated using the "cold"
(non-radi o-| abel ed) AT814 ACTH anal og conpound
described by SEQ ID 1dO 20, instead of the
MACTH( 1-24) . Columms 235, 245, and 255 show the

cofrfpdiitive Bindfifyieeiecbpioes Ridhtas MC-eFays tHeoadrehalntiembrare.
non-r adi o-| abel ed AT814 to, di spl ace tge radi o gakbelle
Saecificelly. colymp 23 ingigales i deeraAse, iy bR ﬂ{ﬂﬂéﬁ’f ele
rﬁﬂ@?ﬁl(‘f %?r)gﬂ&e%fédléﬁbr?c%mbiﬁﬁg ke Fétﬁbilébé&éd Bkﬁlﬂhféﬂi éﬂrenal

at concentrati ons of écol umm

ra@ohmneouithu AdniA4 spldd mAGTDIA0ONR4) @@ILU%ZQ Ica’rﬁ%addlﬂona!

SAERI Bk (T reBlo-ebBfic ey R nﬁ‘rd‘égt‘ﬁé i

laeled akﬁanadmwphammmrm‘ aftéreaddingg 400=M bald” mACTT( -

2 A e 256 ot Fdier RRERoh8 e jovb {15 rhERhbBtea
rﬁAC*rHH-m} QttthHéH mhbhﬁduadé@éléﬂ explEptanadrohal membéaet

- to about - fold greater than the radjo-I abel ed

mﬂ(@m an mplaned Sdead mpmkiapg peaparation with 108PaY of
k@d’a&A%‘:@-lé 1@{? "RREd648adfy 5&@[50% taifo-RhelsRhAEARA1-24)

I ng a I ng
catedted a@d:lnmoomnamowaf f‘cmlcp”omz}@TH(ﬁ -24)fi$ frlcreased mdicates a

R T8 PP R AL AR macTH(r-24)
fRom e er2Riregastor.n vitro. Wen conbined with

[BOBAL ot y oM a0 ot RecdaeBaLCPRTINg Binding Assay
v@i I;e'g %{oﬁﬁéﬁl\%ﬁf“ﬁ%‘l (héh-PEiSRBSI66) A'?@MTRQTH analog

ana gl% conpounds provi de a reduct| on
Qompdmd descibed by SEQ D N2, insteadsofiiba sACHHGY24h i n

é’i‘ﬁs ?ﬁrs ’tg'%bé?i §E}§W %%g%%q Sggﬁp(?fegg\tfﬁhmnb' d¥8ays for

Hhiding 07 n&h-YadibYabélt ATB1226RlackeTaticdapeed WAG%-IU -

e s S e

CoRiRAMDe pirdi of %BudB'ATaadraQ%hcenﬁamfﬁmwmmﬁn 235),

osi ng expl anted adrenal nenbrane to

mmu(mimun 2é5)Hand rwoomr{cmlurrmw p1a16r drarearing levels els
r%ﬁ gp¥le§ rﬁﬁor@%r @%E ugg tﬁ?lcﬁgé‘%n T ec g{):lta f gﬁgg?, s ACTH
umh@@i Ireiivates d slisplacamentalf tve radictalialed mAGQTH(I:24)i byrihe
Do AT 14 Canertisale 155 il i Branih2de Ffpale et Ate14 has

é?\eﬁ\f:féragééi a%n!y%'ﬁihd 1o e Bdrévitat eaisbEdrR that i8Ribdiut 3- to about

ACTH-1 nduced adrenal hornone goductlon invitro

4-Goldegreatgr than 'ih@f radig-lebeled refed El(h2d) nd he LnCéqased affmlty of
RS Bhifgltd ddPndl MGHHANE &h B HEdtivE of hcfeased MC-2R

receptor binding affinity.

Testing of ACTH analog Compounds in vitro

[0083] In a fifth embodiment, ACTH analog compounds can reduce
corticosterone induction by unmodified AGTH in explanted tissue in vitro.
When combined with explanted adrenal membrane ACTH analog compounds
preferably produce a 10- 100% reduction in corticosteroid levels in serum-free
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serumfree culture nedi um contai ning expl anted adrenal
menbrane and unnodified ACTH, AT814 ACTH anal og ( SEQ
I D NO 20), or a conbination of ACTH and AT814 at 100
ng/ mL each. Table 3 shows the |evel of corticosteroid
measured in the serumfree nediumin a series of in
rMédino Préferahﬂy FAGEHAhatomtorBpoundsptoyitere reduationtin ére

SR S8 AT S8 502 b

@Eﬁt@ﬂcﬁhfﬁﬁ]ﬁoﬁ%ﬁlﬁﬁ AFsdrase, r11 BB 20Pe S30%) ﬁo%hsm,
G006, TS50, 85T O E T S0 $5, 98, DS YeBh o0 68%,
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e oAby R g e Rhion U STA el eatd &0

urinddiidEABTHwelatentiotbhy perdrmingla serlesesf inosico Serum-
| aced in an M99 seru free medi um (| nvi trogen
eo e Somicostarape HBHIOR ASEaS| Sigpestho PR ke of
A??' Lﬂﬁ*sg u@unam aéféﬁaz@bortﬁa@f@r@reepnwacmked in
ser

free mediumfor a total 30 hours
[8084) the iABerias obeepmAraie: fé'swf(@Ssrtrmfr@e M%Pa} bef ore

(E@r? ﬁ(%’léltdl& gﬁ‘f@'ﬁ%ﬁ %‘ssé}g%%ges EBrfBHﬁecﬁ’t& fd@hﬁfy"ﬁéTﬂ%}ﬁlﬁﬁqha’t

g stan ay techni ques.
:h%‘fbﬂC‘El-di-lirp:dLmd adremhl’farm@nA(PTBduﬁ@nad W& t'Bh@ ﬁ@nmtlon

St o ot o e« o

ﬁKﬁéﬁé%ﬁmﬁmm@%ﬁ Xplanee iadtémlﬂ@ﬁwbmml o
WwWas , a e
wramediied AMCIH, A wcrwalpﬁééﬁqg ﬁ@i}ﬁ) a goRnaligy of

f
AESHo{APR1A BE 360 RORIContlt! TabRB SfbkbmERtGE

dd)ﬁm;rterbzd)meammﬁ mmerlsamn &ge(mﬂymn RGe®s ein vilso

Fesh AMETRL CorfEesront I RGN REs Ao mAdubig, |
%fplélﬂé(lﬁ hfcﬁﬁe&édl@ﬁaﬁﬁﬁmbmﬁb i OOWI?OE?MﬁtheM?MKemt 2.0
ours at er re IS a n
fvatire @fter ﬁtﬁwl’@B@tj@ﬁ@ﬁ@n@ WagFaGsd lggbgﬁgfﬁw %&6‘@1%9 as
fhelfdht %H%I’L@éﬁ%%@rgh?tlém RTEERLS Bfarﬁéﬂ'éﬂagéw five

neasured in ure nmedium for the
samples. 310, the

Table 5 Combined adminisiration of ACTH and an ACTH analog

Sample 0 hrs. 0.5 hrs. 2.5 hrs.
M199 Medium Incubate fissue 278 mg/ml
ACTH in M199 serum- ACTH 600 mg/ml
AT-814 free medium AT814 290 mg/mL
ACTH+AT814 (appliedto all [ ACTH+AT814 | 396 mg/mL
samples)
[0085] Referring to Table 5, explanted mouse adrenal halves were

placed in an M199 serum free medium (Invitrogen) for 30 minutes, as
provided in Example 4. In the “M199 Medium” sampies, the adrenal
membrane was soaked in the M199 serum-free medium for a total of 2.0
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"AT-814" sanple 320 and the "ACTH+AT-814" sanpl e 330,
as described above and in Exanple 4. The "ML99

Medi um sanple is not shown in Figure 2. Referring
again to Figure 4, the addition of the AT814 to the
adrenal nmenbrane in the M99 serumfree nedi um
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i nduction, and addition of the Eﬁ%l tion of gg@ﬁ*
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(Kmmpgsq ORFAKWS MCITH(1-24)(SEQ ID NG:20} wasacidord tnshe
M0 rdimoie UG eron ot abouf 296 Bdi@or ghlos Brone

dég@bt%ﬂlm the &m@?ﬁédmm%(ﬁﬂdr@rat@nm bR AGYFHARRSI4Y.
or exanpl e, ACTH anal o_ﬁicorrpounds can conpr

sanople, S00RG e PUATERAAGTH FONBOHBER EhNCaThand 1 80 hoimL
o (HhOABREACTH W addBd thiURG to'the QML T8BIIR] in a

levell aftaboet 396 n@mmmmm d@te@t&ﬁ Meﬂ%{%mdjgm

wiSHamre e PR te ) RN ARl o e ibeh bt REGkFipne

indGctdrPsoR frém' me@w.a ta&ﬁ Ma‘zweete th&amboertafkETH
_Bgrtlcularly preferredA 9‘ nds %\,ﬁ@t
memsHeadin the M S5 culivse m e AT Be

ﬁ%; ?& E}meé %\%@ rslr{d1 ‘@!G‘Itl-ﬁm‘i’@" £5fble 334, @Q@@scnbed

ana ogs are provjded. Ext ended
atrale and indExampleah al be M 99 Mesliuraeaampleds n@ésmfa»wnqlg Rigure

2! b S BRS04 RS i e o

menfRand th eti1voe serumdieeatediynt permited anlyramegllglble

concentration of corticoste det ed Nt
ampupho Mms{qonwmwpnean adc%p anplyng@on ot equal
gﬁg q? ;@Ha Ai?rH'ar(é‘iH uﬁ%aiﬁ@esut@m réduced the
i on say of and the in vitro

amount/oitqorllmsrh@ranaanjlpmhy ahqmt 65%ccampareddo aplylitian of the
Cor t,i.c nhi biti on Assay of Exanple 4. [0088]
UWPPlSeﬁ%Cﬁ@QQg‘i'{?-subsmuu ons” at other positions may
al so enhance ACTH anal og serumhalf life in sone
ci rcunstances, r ain enpodi nents provide for

T@%ﬂ%&ﬂ%“i“]@“@ QUGS H YO ACTH anal og by
d@%:lf ying g én%g%oﬁﬂd&ﬁdéwnﬁseﬂéndéwseﬁfﬂm%alf lives can
0S

tions o nol ecul e, including hACTH
bamerreﬁﬁwm pplicagionph AGdiHhanaliag compoupds can optionally

include one or more amino acid substitutions or truncations that can extend
the serum half life of the ACTH analog relative o unmodified ACT H or ancther
ACTH analog. For example, ACTH analog compounds can comprise one or
more amino acid substitutions from the amino acid posiiions 25-39 of an -
unmodified ACTH sequence that that extend the serum half life o the
compound relative to the ACTH sequence. Preferred ACTH analog
compounds can have a serum half life that is greater than that of unmodified
ACTH. The half life of ACTH in blood is fess than about 20 minutes.
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vivo activity (grey bars) and in vitro activity (white
bars) of seven ACTH anal og conpounds, 410, 420, 430,
440, 450, 460, and 470. For all seven ACTH anal og
conmpounds, the in vivo activity was neasured using the
method of Exanple 1 and the in vitro activity was
Theraforeeparticulagy preferred AGT b RnaBgegrhpounds Tiayerseseirum half

- ' ; f "% ti t

18 o aBp g 9 30, B aB miblRE b Yot age el ac v 1o
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CTH., Furthernmpre, the in vivo actjvity. ofs the
ot Baamblo - 2rish e o tse sty Moy Bed Ry rd i e
AdicPrl €briicobRirbidanhiditiont AssapOf iExapiple 40 ot her ACTH
anal ogs 410, 420, 430, 440, 450 and 470. These results

[0088hest t hWthilpiasminaiasist substitytions @l etherposiiiens may also

e AOTHERAIR) Sy Gl el oo Sy Cone

ercbogiments puavide ’_t'mextending earam kalf ifeshbs AG T iagnalogtby
.20- 32, .

mbBRyiBy o8s of Fiorkl g i ardhe Aot f pBRFOI A MBI,

mbleculTridiudifg BAICTH spmMCTH.a Figure’S i graphagnasaning nths in

3R INAETS 53] S s i b b B Gt o

cdMpSuRis 02y 440C 4apSasy) 460D 8nd A70. T aft's80Sn ACTH

i nduction of thHe ACTH anal og, as neasured by in vivo
anjaieg epmpoundsyrthe i vivoesiiviteap nreasuredusing she mathod of

EEHABR. and e INEb BRHE ya R DR HAREME TS
Exelifiple’h 0The dosulie dre groidedas B idregraph of thed%aodrticrsterone
R e RN I T
s%%SEU D N&EDY A9 3689 Riguirs 52 safriplP480, design ated

CTH( 1- 24) 'ACTH anal og 't hat denonstrated an in
"Alat9-84" wefens\iptiipe ACTH paalogd R4YRYNPIACTHT v24)0

I Ve 49 2. i . .
odiibfgiha b tpstiipn REMPIRSS bt chonr Mg Afing acid 4 924
posifiors ofanACTH. ySditpld 460 shaed erdtareasdthserutrshalhlife vo

activity 422 H. anal,o 30,18, a (K16 .
mBSBIPHAL AP ASZFIalRlo ot e il BehvNdBa measured for this
cothpbihd, a8ivieti 48/ béRg dbvat Sﬂ%s%rﬁbﬁ.&ttﬁénlﬂéam vitré atiiv ity 6p

activity 432: ACTH anal O(‘i 440 is .
unmodified MACTH. Furthermore, the in vivo activity of the (AAAAA 20-
24VKVYP)ACTH(1-24) ACTH analog 460 was greater relative to both mACTH
and to other ACTH analogs 410, 420, 430, 440, 450 and 470. These resulis
suggest that the amino acid residues at the 20-24 positions may play a role in
determining the serum halff life of an ACTH analog compound. ACTH analog

compounds with one or more amino acid substitutions at the 20-24 positions
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a (K15Q R17Q mACTH(1-24) ACTH anal og t hat
denonstrated an in vitro activity 444 that was
greater than its in vivo activity 442 and ACTH anal og
470 is a (P19W K21A) mACTH( 1-24) ACTH anal og t hat
denonstrated an in vitro activity 474 that was

¢fr ACTI8 aré paftioularly preferied foebxientling the seam mgffNikd ralaiibve to
A&%E‘O] In a seventh enbodi nent, methods for screening
anal ogs that are useful in blocking excess ACTH
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S SV ETERL B EAGTTRRAS A0 el SBmonStbisdit inigir

AcHRNy 474 BRiVaYgatdragasits WprRewetivipdue to the highly
reproduci bl e synthetlc approach in any quantities,

al beit the affinity constants are consistently | ower

éé}%@n%ﬁﬁtﬁéd nti bodi es and the stability of these

STS |II guestionabl e, they may be
[pasn] cul ar lIn auisafanth mbodimerdpnmathodsdpt seraeningsACHH

SR S TR S S W B
t6hd bird él@olg%waéd/ Varidis Hdlﬂhnal §ichh @@Spré dadrf
particularly active in binding the 93]
seirviistered do Aypatiesl aaseps |'%‘W9mmﬁ?n9é@%”ﬁt'&ﬂes may be
[086f] 1O  The specificity of molecular recognition of certain compounds

(i.e., antigens by antibodies) to form a stable complex can serve as the basis
of both the analytical immunoassay in solution and the immunosensor on
solid-state interfaces. These analytical methods can be ligand-binding assays
based on the observation of the products of the ligand-binding reaction
between the target analyte (i.e., a compound that binds to MC2R receptors)
and a highly specific binding reagent.
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screen conmpounds or nethods that affect MC2R activity.
This is a technique that is based on the preparation
of polyneric sorbents that are selectively
predeterm ned for a particul ar substance, or group of
structural analogs. Functional and cross-1inking
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Bouvier, C. et al.,” "Dopam nergic activity neasured
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arrangement of complementary functionality) memory for the template. The
molecularly imprinted polymer (MIP} can bind the template (=analyte) with a
specificity similar to that of the antigen-antibody interaction.

[0094] Besides the main applications in sofid-phase exiraciion and
chromatography, molecularly imprinted polymers can be employed as
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regardi ng ACTH anal ogs that affect MC2R receptor

activity. [0095] Synthetic conbinatorial libraries can

be a source of diverse structures useful for

Iarge scal e bi ochem cal screening (i.e., Sastry, L. at
"Screening conbi natorial antibody libraries for
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mempmgmntsétw canlbe b icofietaiot mvleculis t&éﬂaﬂécﬁ thé ﬂ:@lD 8$uch
and Taylor, GW et at, "Excursions i omed

nzqiewi% iRglvge negjptransmitfars, orowk} I%&&QI a'i'nislf§0§af8f5s ahd
1 fRS) ThudBh mﬁ%?ﬁgélﬁﬁﬁt{}b’mb&oﬂ%' ;Seriﬂb'ﬁélMﬁﬁé Hforrr\"atlon
prowdlngln or ma n a t the nol ecul ar weight of
regardingnhACTH analogs that affectdC2Rregaptos astiviy. | ed

008 ot Svheibte dthiRaiief fibtalSs ohh bt Sodis B GRERI®
slfticties :?%“‘é”“@ge?sa“t v mesptesiierlyontpaiding
“§e@e@mw na(';g) @ﬁanﬂb%g?ﬂen@ﬂ%s f%gﬁ%iﬁ Vﬁ a RETH of
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contacting an nmbrane wi th an ACTH anal og.

“GBnarai@ncﬂf divarse hig@mmmmcwatmﬁhﬁmﬁsby EPRedishe; f v

GRS P00 AT S Sy an0ssh st aptelorton
H.Al, I“Gdnegaﬂﬂremd use opsynitheiimpeptidei combindiosiablibradesion basic
rgggargh Sa%%loc?rug Z%idsc«o\ﬂary, Nature, 354:84-86 (1991)). Such libraries are
generated by a combination of solution and solid-phase chemistries and are
cleaved off the solid-support for screening.

[0096] Separation techniques such as liquid chromatography, gas
chromatography, and capillary electrophoresis coupled to mass specirometry
or tandem-mass spectromeiry create analytical systems available for
structural evaluation (i.e., Hsich, S. et al,, “Separation and identification of

peptides in single neurons by microcolumn liquid chromatography—Matrix-
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menbrane; b. contacting the first adrenal nenbrane a
first conposition conprising an unnodified peptide
conprising an unnodi fied ACTH peptide, and
subsequently nmeasuring a first concentration of
corticosteroid secreted by the first adrenal nenbrane

éééitﬁéd?@ﬁrft?ﬁomﬁbhﬁérg%ﬁﬁnmﬂ%fdf-ﬁibh@\ﬁ’féés@ﬁ?tmmetq. andd
contactin e Seco aqgr ena ne ra econ
SOOI Y SRANFS: i KT D GO0 ok 1898

P NNLY, e asiidritfaves Rl 601 Sohlithabhédihdliced DNA

corticosteroid secreted by tHhe second adrenal

addngis e vike ead it viosing iquid shieardogeaphysjectspray
GRPBOPh g i SroB BRI R p S50
syt greiirm
SRR ; Bart CHE PhATiaay,sEane: TRECOREN. MGt 1 oo
et opqdthy ié‘?)airﬁcuiﬁrgrf Wt i préviding ifortRatidn 856l the Wdl8cular
or SEQ I'D NO 1. [0098] The first adrenal nenbrane and

waight eta sempenad/atoleetian Wi refiapd madgesitoliad saomentation of
RO RS0 BRoSARSETP SRR Hiprialin a58) g ddtee
@PO8ys). AMethaustofserggning ACTH analagicomploundatie identify

A iy 8B RiRal PR TR 98 TPty 88 8oh  Berenal
PRLrans Uirpunnodiicd WETH ofl SEQ IEENO12 or SEQET NOfican
VITro assays), creeni n says onpri n VI VO
inRlBithe s wt%qt@gsal‘g@dﬁeﬁ%w@f%@h% AGTHianeon
SRS éfts‘iPéeniﬁgaﬂCQ*I-{SQnélag :ggg@ohhas @ ldePriy brip&ihds with

which is preferably perfo ~either in place of or
redueed A& -{rducad $eprstionof codisopteroidLandnalude ARes sngre of

@%ﬁé@@%ﬁ%ﬁé@e second adrenal menbrane with the first
| onprising the ACTH peptide and the
second o nmovidirigoan fitst sidrére! npmirand@hd axsadargl adredal

subsequent|y neasuring a second concentration of
corti cost eMBMPIAKr et ed by the second adrenal

menbr ang,, ¢dHisiting IR ARGt diflorta FidfAbfea d fifsk BempobiDA Of
performng one o nore other assays, 1ncluding the

assays deseampiisinganunastifieghpepdidel easapriging gn unmodified

kgg;;t | 23 réﬁiﬁypgpﬁglé%ﬁ&gﬁﬁéeﬁ%mﬁ fdhsLRRb Y kPN
concentration of corticosteroid secreted by the first adrenal
membrane after contact with the unmeodified ACTH peptide;

c. contacting the second adrenal membrane with a second
composition comprising the ACTH analog, and subsequently
measuring a second concentration of corticosteroid secreted by
the second adrenal membrane after contacting the ACTH
analog;

d. comparing the first concentration of corticosteroid secreted with
the second conceniration of corticosteroid secreted; and

e. determining whether the second compound induces less

corticosteroid secretion than the first compound.

36



Assay, or Serum Free Adrenal I|nhibition Assay. Steps
can be perforned in any order, unless otherw se

speci fied. ACTH anal og Conpositions and Adm nistration
[0100] The ACTH anal ogs can be incorporated in
pharmaceutical conpositions for treating various

ﬁgﬁrﬁs&ﬂéﬁ ATy gbgii@%&rb%%ﬁgp Iluﬁ]w Be@ﬁa@bf Se03D RO 86

€ OVer - expr I on lents. [0101] The
SEQRBNOphar maceutl cal ly acceptable" or

[9& nmacol t?rg %dre@%ﬁ@%bﬁ?%ﬁe ah8 45 5¥W¥5F8H§I' y to

ons, and dosage forns
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I cation, comrensurate wWith a reasonabl e
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|§&’Lq%§hl’é’oema9%‘6m-fre§ mEdia YMAG dss aforédhind &s:

pepti respect to u in treat ,
cbﬁfpﬂ‘ls]ng i vdivo bnhibiiion AsayBstepser pbmrpsmnpmutlw bfmﬁng assay

SR B AR B0 O Y o) LR BE e i
|ﬁBIH£%|of<Urafﬁb$§Bep (8} bad batoes skepsfd)ypt om aneliorates a
condition, or slows the onset of dis aamonm tions

accor di #g SirBulianesusly gantariing the seeonq & mefiyrang with
di sor der e fn%‘PBGh\?ogﬁioh%o risii BACTH!IMpIE aRB the

pur pose, I easona enefit/risk ratio
appl i cabl secm(in?mailoalcompéaln@éhﬁ AGtHegpioghander m

"t t" t,
treat ng) suBSaElivbasfirbaisdtnddoribopnitiGftfics |
IOf event i ngogtichshroitiesatieted by dhé seoord adenal mémbralhe
| evel s_of ACTH from occu tient that
090 or o BBBAEY AsER e MoLidsopt of pRGbTAG obBer more
c}?ﬁ% %&I%thﬁ %hcl’aa th@'é%%&é%c.@%eﬁaéﬁ 8 SérunrCorticosteroid

ng the I sease Or condition associated with
IndygtioncAesay, SermcTertieosieroichinhibiiomgssay Agiseral Binding ;

3
el of SioritBe Afrondh ARGy Koo Sibhe o Be gk Rl n
a‘rﬂﬂ:rdéﬁ@ﬁﬁ&sm’thémﬂsbbp@ﬁﬁed 0104] A "patient," or
‘subject,"” are used synonynously herein to refer to

an organlsm preferably a chordate animal such as a

é&?%bnﬁboéﬁio?ﬁ aﬁd’ﬂ@hﬂﬁistfﬂioﬁ\hl ch treatnment is
prOVI n accordance wth the present |nvent|on

[98k | an Thee AGEH t analoperean tbe riaeerprEated sl ghaanagentical
e Yy Y, Yorkh AT SRR Contng Snein
condiiens relatat] Mesﬂec—ebcpmsamnrcﬁlﬁd')'ﬂd iy patigrdss) such

[o101] The phrase “pharmaceutically acceptable” or "pharmacologically
accepiable” refer synonymously to ligands, materials, compositions, and/or
dosage forms which are, within the scope of sound medical judgment, suitable
for use in contact with the tissues of human beings and animals without
excessive toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio.

[0102] A "therapeuiically effective amount” of a compound such as an

ACTH analog peptide, with respect to use in treatment, refers to an amount of
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as dogs, cats, mce, rats, guinea pigs, and hansters.
Fi sh species include salnon and other species used in
aquacul ture. [0105] The term "ACTHrel ated condition"”
is used herein to refer to conditions, disorders,
synptons or diseases that may be treated by, or are
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di ast ereomsrl c forns, BWEitt?qphcont enplated within the

regissaioprof the Jisease Y ¢ di vi dual st ereoi somers of
[ ’ﬂgzl onpo fi:%t@w BE “dubjeRRY iaP LEBY. syfnehymzsaglpl fﬁarelheto refer

antla free of ther isoners, of may
ta i organising pr@ﬁm’qiy e, charlaie asimalsuchasa mar@ﬂnral figh @& Avian
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e e o o
2] BOACR ol HERAREhnCide bk SoRt (med BS areSy ShimReigees,
drSn (REAS “imahﬁcﬁi n&ﬁ?@%ﬂd ﬁ@r‘ﬁésﬁéﬁf@ﬂ'é‘luﬂﬁ!sﬂ@@ pets) such

ana 0gs, nistration thereof to subj ect
asndegsymais rminemrelss guinee pips.hand bamiiers. Fish %Wfﬁ%mlude

d Th
A A
[prOS net ﬂ'héster#Cﬂf:CEhlablajed c@adltbal" demiseyletiersin parefer to
utica osi,tion incl.u

f h
: gft‘pﬁggéﬁ rﬁysygge@g{ggq disggses ihat mﬂg%e treated by, or are

rE AERRE Utd, Cathe ORB@Rlatidronef OTHiRbEGY  bealsbsiorsd or
H anal o%yof the Tnvention to treat a di sease or

mmsmr@ﬁi els; i regulation 19f ACTHRipginde i palrenal fogmbrang, or
BGulbAoT ot 8f ABTH-receptor such as MC-2R, including certain

melanocortin-receptor associaied conditions.

[0106] The term "melanocoriin-receptor associated condition" is used
herein to refer to conditions, disorders, or diseases that may be treated by
regulation of a receptor that binds ACTH, and/or by reduction in corticosteroid
levels in a subject. An ACTH-related condition can include “MC-2R
associated conditions,” or conditions, disorders or diseases that may be
treated by regulation of the MC-2R recepior. Preferably, MC-2R associated
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exanpl e, by enpl oying conventional solid or liquid
vehicles or diluents, as well as pharnaceutica
additives of a type appropriate to the node of desired
adm ni stration (for exanple, excipients, binders,
preservatives, stabilizers, flavors, etc.) according

éoﬂdki%ﬁE ”ééwfb% gsﬁacﬂﬁyt Hﬁéﬁug\/\@ie‘ MO rbBepioe with aaf ACTH

armaceut i cal fornulation. 109] Phar maceut i cal

almlqmmatt iresigdisciorep reduced iﬁ@twfm%ger@%s%ehon compared to
SR8 5 SO RLoRr AT koSHbA Bl EriBABRouS RETRIATP!

Fons conprisin 0gs can
[atoT]i st erAddstbyecisgraersi an‘rthb)comﬂmmdanéemlﬁled using methods of

5" B kA BiShroRd BRA! HhALRIR e b "ars
cﬁﬂ%@?plﬁtéﬁ vd‘lﬁlﬁr m@g%mhéff)ﬂ‘fé irveAtion. Sludlmﬂt’ﬂﬁll fsmémsﬁners of
nasa SucC as I Nhal atl O sSpra opl

tbemrr&ysound& fltheo ITVEBHOR, aa% o4or GHeBiRip bRt 'ﬂ%ﬁgﬁﬁﬂﬁﬁv iree of
&iﬁé@%ﬁm&}b{ Caﬁﬁ;}“b%t b8 TbALRAIE s tr&éérﬁates or with all

ar maceut accept abl’é vehicl és or diluents. ACTH
oihed oy sthur saiected, rateracisameray  THeoghien! geptess abdhe compounds

MRS b s lladl Wlebtioh °Ear 1o, 18T, BrCR. 3t D or L,
Mltgﬁ%fqdnr% dufmed th&UP@ﬂ]ﬁ@Xﬁ?ﬂeb@nﬂmdﬂmnsf

sui t.abl e phar maceu si.tions co

RE8T ona SB<Eb gD PRVSREIT, i Brossdt ek PAreig to
Stmabuticd] SNeifip oélﬂéﬁsﬂs %on%hsiﬁgf USETH  dfuiogss %mdh the
as subcutaneous | nplants or osnotic punps. The A

athainisiration thereof teyaraubiast img raa@aﬁru‘@ra@ﬁnﬁuai%fn@a ’frqatment
(0]

@E%H@??{’%nés‘%dg%?gg? ﬁ'& %’E% H anéaqlog po ypemel é%%te of

administration ©antbs selecied dm aceordivettf knowh m@bodaoéﬂa' Hranalogs

G0y OB STPIOgHRD %o e o o RhaiTAcSyic) BofbddiuBH fbiuding

@h&dﬁ&ﬁddcépﬁbw pbé\*ﬁbﬁ caThé ephaghbetstical composmons
be used for t he prophyl act |

Conposi tions whic

conaprising &bdeast oner éﬁﬂ%is analogcofuiie ipMention iR teat A pase or

SRR SOURALBH ) BSliEE vl RORETANIMAY bbHfHuled, for
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ACTH analogs can be administered by injection by subcutansous,
intravenous, intramuscular, or intracisternal injection or infusion techniques
(e.g., as sterile injectable agueous or non-aqueous solutions or suspensions);
nasally, such as by inhalation spray; or fopically, such as in the form of a
cream or ointment; and in dosage unit formulations containing non-toxic,
pharmaceutically-acceptable vehicles or diluents. ACTH analogs of the
invention may, for example, be administered in a form suitable for immediate

30




body, to another organ or portion of the body. Each
carrier nust be "acceptable" in the sense of being
conpatible with the other ingredients of the
formulation, not injurious to the patient, and
substantially non-pyrogenic. Sone exanpl es of

raéadd of extehcuewreleeeeermmeatat@rmemeueme&uea release may be
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ysi ol tgl cally acceptable carrier is an
leingoenpased dhereto &t thel desages a cepeeniratioparempioyed. The

G, iuilsedt il ebRbdnfles ik, aghd, TRl Meane o

piaimiteuticéifyeiceeptabie ﬂatatemlpemh?dsﬁtlom ot vamelgasnbma@ erliquid
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Ster oxaes ShimanSiAe valth 6am, seve 5 Kstrecerisly HtaPole
éérné%j'lmdénﬁgo\lu@@ lich GYh@BEENGlucHEeh M sucrose; (2)
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0 a [ et

GRS Btn ZRTERAER KBYEhyielnd SMiee Stii-Colhbdd and
taliutosenacetate; 44) pewderad kagddantis B mally (B) gelatin; (7) talc; (8)
exec?p?iteH sI ns%cﬁfast coc&% ﬁ%raalno sup%oré}toryr {A%Xeg\;'h @? 5ig,e such as
peanut cil, cottonseed oil, safflower oil, sesame oil, olive oil, com oil, and
soybean oil; {10) glycols, such as propylene glycol; (11} polyols, such as
glycerin, sorbitol, mannitol, and polyethylene glycol; (12) esters, such as ethyl
‘oleate and ethyl laurate; (13) agar; (14) buffering agents, such as magnesium
hydroxide and aluminum hydroxide; (15) alginic acid; (16) pyrogen-free water;
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ACTH analog is being placed in the carrier, and the
carrier is, or has been heated, such placenent shoul d
be made after the carrier has cooled sonewhat, to
avoi d heat denaturation of the ACTH anal og. The
carrier preferably is sterile. One or nore ACTH

(avpisotsnicasines (a8 Pihder'stduhstivon; SWiséigr asohal; (20)i shosphate
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disodiumsalt, or 1t also may contain a

qﬂh?MﬂQnseSL@h asl sodium; peirhranionjo sugactants sugkyagTWEEN™,
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therapeutic purposes wherein a nore intensive reginen

seluhilized whenkt meais edigpdd Pedbn nmay be needed, such that

1786 7o oo S, O o B oSk Ao o "od b
combined with a carrier system, the ACTH analog may be in a stabilizing
buffer environment for maintaining a pharmacologically suitable pH range,
such as beitween about 4.0 and about 9.0, including a pH of about 5.0, 6.0,
7.0, 8.0 or any pH interval of 0.05 there bstween, or any interval that is a
muitiple of 0.05 there between, including pH values of 5.2, 6.5, 7.4, 7.5 and
8.5. Therapeutic formulations are prepared for storage by mixing the ACTH
analog active ingredient having the desired degree of purity with optional
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during the day. Any dosage form enpl oyed shoul d

provide for a mninmum nunber of units for a m ni num
anmount of, time. Dosages and desired drug

concentrations of pharmaceutical conpositions of the
present invention may vary depending on the
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Hiel tluraubn ah expdisusy pf ey seaipiant toatherinfectioup drdciania, the size

2d \élk?d Gt ot Hie gd aol edn%ﬁpaﬁnlﬂ%ﬁlngﬁ%ﬁc}qu%lr%oﬁﬁr\g@@ g‘ig%f scope of

gedidal gudimetitl eThe vdurdieeJorcase lif ther damposition obmtamm@ the
ples | aid, down by Mrdenti

AT relog Blscydeperds o avRIBSTCib Wiy s Ri-PIOBhYIZGHE purpdses,
%@é@ﬁ%hé‘%&é@axo%é ﬂBBfn‘héo&‘dﬂS}eéd‘ %eﬁgd idleyVshbi Qime period, or

rganon Press,
Wbethetgﬂe usppwilkbe fo6 therapelwtin pumqsasminerem amaom:tnteaswe

3N R S HEe T toF SabuRsutlimar-P el sudl st yspoe may
lee f@raﬁ@ﬁs Oél oriwesks, antlios/on atdallybbaﬂis T GatOftfied intervals
unlts/ uid in the wet or V|ro fnt of, .

dyring, &%ﬂa&n eArchv alpsw% é@&é§ml¢&‘ﬂ¥ﬁ$ ggp'el mry\" RE B Mipjgum
@@%gg'ov ggﬂ.’s g%ie gﬁ%mo mBBRYGE fithe. 2Bos éﬁh deired drug

units/m to about 50, 000
mammlonmb phaenae&utiwel ganpositions of ithe: prasenhinventiopgnay

t / - 300 _upi t LS/, i

ey o B’ Bofeyiar R PRVEBNE, Tar Padill ifbre an

ﬂl\%T@D@nahg]tc@f/ tﬁlel, invenfield mmm/ aﬂmuastéreli]tDtd)aq:aﬂerﬁ t6nireat a
re spegifijca tinme osure to the active
GHaNiBg 3 sydsome, OF errrn@t%  aeanPlan Godshe. Amcus for an
Q&ul@ﬁhh'}éﬁ rgﬁ?rhbafﬂﬁl ABoUNDIOB 1B 108 mglk of Bedvalghe e active
use or In vivo admnistration are preferably

gq:rappued pahday,ivehicl mAy e administered in a single dose or in the form
of individual divided doses, such as from 1 to 4 times per day. It will be
undersiood that the specific dose level and frequéncy of dosage for any
particular compound may be varied and will depend upon a variety of faciors
including the activity of the specific compound employed, the metabolic
stability and length of action of that compound, the species, age, body weight,
general health, sex and diet of the patient, the mode and time of
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acconplished by filtration through sterile filtration
menbranes, prior to or followng |yophilization and
reconstitution. Therapeutic conpositions herein
generally are placed into a container having a sterile
access port, for exanple, an intravenous solution bag
AdminishatibRY irge df SéaRerin, Pdrige edhibindtiona arty pselerity ©f the
i njection need| e. [0115] Exanpl es of pharmaceutical
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éqt*i'@? EoMBHHEAHh f B LERE! ré:g:mﬂqfana gjtﬁﬂ ;égeproglde for
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qiahAN 40 &R, BRy 48e 5080, 7@BRr90: I‘?)' Ha'itst/ Wé@ ghout 50,000
drﬁf%yrﬁp' F?éﬂréséﬁl%tﬂré‘ %tl’t!l@@ tl‘ﬁi%dlhléﬂb&*ﬁﬁ?fdt 8660 uARSAWIOSE0 units/ml,

manni t and | actose. In sone cases,

50 upits/al, s h 00| Wits/rek @500s UPkIEBNS.060 usitsirak 4@,000 uRis/ml,

4 s 83004 AN 35 80 iVt ifeqltme

Siposhiey ol tHe aretivd hACTIFh araiee Winitsa lmay epmemeo nise adesired

%&ébﬁ%&ﬁé gp'ﬂ?q %}Sﬁ%yr o?qqn fﬁs,e (fpﬁar ,;gq;n'gée rfgé'pula?ons to be
B iRt Givo Eaﬁfmé@éﬂbnc%@%féré@ﬁw fs%nlé’af eTHIS’ B readily

nlstratlonlncluelnjecta sol utions or

a
ancopwlisherh dywfiltationaijreugit statile ffdﬁratmamﬂr@bramﬁt #pg to or

A o T T gPRAERL Sl Bofnflpions heren
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sol.ution, or o{w UI t abl g er si n1% or wetti gl arb

L SPEAETRYSageition Pag: eavR BgvibacR: SORBRG-Pigiceabie by a

@ AR gég,oraﬁge&gtty acids, including oleic aC| d.
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laanﬁiar Ci a|Ex;arrmla$ | efb phawRaceutical sempesiings erzqmera:'rmgsféCTH
aﬁé‘&ﬁs{] |ﬁ‘cl egin}'&@é@é %Bﬁtl%é,ukmndo@ﬁlﬁﬁ?bllcﬁnd?ﬁé Sfor the

sustamed release of the ACTH analog over a desired ifime period,

compositions for dermal administration, an injectable gel, coatings for an
implantable medical devices, mucoadhesive compositions, or compositions
for nasal or other inhalable compositions.

[0116] In some examples, an ACTH analog may be administered by
intramuscular or intravenous injection. For example, the ACTH analogs can
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chloride injection, or other pharmaceutically

accept abl e agueous injection fluid, and used in
concentrations of 0.1 to 100% (v/v), 1.0 to 50% or

about 20% DMSO, is an aprotic solvent that can

enhance penetration of many |Ilocally applied drugs.
bb/EAmirstebed thttarhasbularhys iriravencusty csuboutaneguety, isubdemnally,

sodlu | oride |n ection _or other pharmaceutically
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as. dscorbi ¢ acl geuar el ess t
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ﬁr@»ﬁﬁn@tﬁoBOis\/\é @dnﬂﬁéfci&llyda{?ﬁiabﬂi ycs‘arﬂ@r fora?il')aﬂnaééiﬂ@ai use.
such as glutamc acid, aspartic acid di ne, or

Glygern ©¢: Olyearabsaait hardilweg injistariie watertar, injaeliop: e sodium
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organ’c acid addition sa of
also may include Ringer's solution, a buffered solutlon and dextrose solution,

particularly when an intravenous solution is prepared.

[0118] Prior to, or at the fime the ACTH analog is put in the carier
system, it may be desirable for the ACTH analogs be in a stabilizing buffer
environmeni, mainiaining a suitable pH range. The stabilizing buffer shouid
allow for the optimum activity of the ACTH analog. The buffer may be a
reducing reagent, such as dithiothreitol. The stabilizing buffer also may be or

44




i nhibitor(s). These salts can be prepared in situ
during the final isolation and purification of the
inhibitor(s), or by separately reacting a purified
inhibitor(s) in its free base formwi th a suitable
organi c or inorganic acid, and isolating the salt

hBlude f @ rriveal cﬁmﬁ eraa@‘ehvesmi s ethyleuédlarhaetetrfbéehc acid
hydr.obr om de, drochl orJ de, ,sul fag @ bi sul f ate

drerdipmasalt. axiit Al nay,ctginea PHgFR} g Rhosphate buffer.
B BlifiesFound SR BarribRBAASBrvePR RAGIIZe thé@hiréament for the

phosphate, tosylate, citrate, nmaleate, funmarate,
&QEUl&I‘@ngS tartrate, naphthylate, nesylate,

@g?’?ﬁ hep o gﬂfe% %arne]k %hogéﬁé@lgrc@)@n l @H&" %Hbﬂ@@gtaﬁ g?{qitives

mwas stBstenres ethiat eahan'izé ussjtomdtty Bhelra:herﬁn‘;al stabmty Such

w Rieral AT B oy BRaerien ot be ooy BB dhndelitons

r@gé@ ahd dh@uﬂ@%ﬁél@@nﬁcfﬂh@%s halte, tditkiste, 8uecinate, acetic
abl e of form ng  pharmaceutically accetable salts

aa, rﬁ%ﬁhﬁﬁ@&ﬁﬂ%ﬁ@ﬂ? op thedtalls; antipydants skl asasgprbic acid;
xowhﬂ{ e H&é\‘bhg (RSE eii’l*aﬁbllago&la'térﬁ resiaubeﬁwwﬁagea 9.

refer t he ative non-toxi ¢ 1 norga
mfmnmeoametrmnpndesm pecieing, cluchnas reargm @lteufpm galelie or

itpdrfoci@Ryn BUEROME RIS Pyt oiBe; dycne:
&hinby adicBasatle! as rghastnio gcld)easpartid iaedd, histidineyr grs arginine;
e o A DS ol -aPRFHRIS g Eeluoce

ey Baﬁ\‘i‘é’thdeﬁabhjéo@é CRBhABSE trBH:AdseC @ ideiXiring; tdhelatlng agents

amonia, or Wt phar nmaceut i cal I’ acce ta l e
saas EDﬁrA, SRR ab@h@!ﬁ @ueh asgnapgiiol D&Bgarbl i gunier ions such
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BEigte, 2o JRGR s Rig et Sei. B3 JFE IR, 508, Tt ERnple,
Berge et al. (1977) "Pharmaceutical Salis", J. Pharm. Scl. 66:1-19.) In other
cases, the inhibitors useful in the methods of the present invention may
contain one or more acidic functional groups and, thus, are capable of forming
pharmaceutically accepiable safts with phamaceutically acceptable bases.
The term "pharmaceutically acceptable salts" in these instances refers to the
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2% to about 25% by wei ght. [0122] Pharnaceutica
conpositions can also optionally conprise one or nore
addi ti onal bioactive agents to suppress the synthesis
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(Moskovskava Meditsina, 1990, "Receptor nechani snms of
the glucocorticoid effect" by V. P. Golikov).
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decrease cross-reaciivity and undesirable side effects, rmpresswe progress
has been reported in the developmeni of new antihormonal agents with
greater potency and selectivity, especially in the antiestrogen and
antiandrogen fields.
[0124] The sffective dosage rates or amounts of the ACTH analog to
be administered parenteraily, and the duration of treatment will depend in part
on the sérioushess of the infection, the weight of the patient, the duration of
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dosages and net hods of delivery is also provided
below, as well as in the Iliterature. It is
anticipated that different fornulations will be
effective for different treatnent conpounds and
different disorders, that adm nistration targeting
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preparetabi alcneventlonal rnanner e.g. with the addition of preservatives
such as p-hydroxybenzoates or stabilizers such as alkali metal salis of
ethylene diamine tetraacetic acid, which may then be transferred into fusion
vessels, injection vials or ampules. Alternatively, the compound for injection
may be Ilyophilized either with or without the other ingredienis and be

solubilized in a buffered solution or distilled water, as appropriate, at the time
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may al so be added for ease of fabrication and use.
[0129] ACTH anal og conpounds can be conbined with the
sustained release carrier conposition described by
Loughman in U S. Patent No. 6,893,645, filed July 15,
2002 and issued May 17, 2005, which is incorporated
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6 893,645, filed July 15, 2002 and issued May 17, 2005, which is incorporated
herein by reference. Other examples of sustained or controlled release
formulations and methods that can be combined with ACTH analogs include
Published U.S. Patent Application Nos. US2005/0164927A1, filed August 18,
2004, by Cheung et al., US2003/0125528A1 filed September 27, 2002 by Hay
et al., US2003/0211966A1, filed October 21, 2002 by Kubek et al. and
LUS2003/0148938A1, filed November 7, 2001 by Sharma et al., and
US2003/0181361A1, filed March 31, 2003 by Sharma et al., the disclosures of
which are incorporated hersin by reference in their entirely. In some
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pol ymers dissolve in water and forma clear or
slightly hazy gel upon neutralization with a caustic
mat eri al such as sodi um hydroxi de, potassium

hydr oxi de, triethanol am ne, or other am ne bases.
"KLUCEL(r)" is a cellulose polyner that is dispersed
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[0132] Preservatives also may be used in this invention and may
comprise, for example, about 0.05% to 0.5% by weight of the otal
composition. The use of preservatives assures that if the product is
microbially contaminated, the formulation will prevent or diminish
microorganism growth. Some preservatives useful in this invention include
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capsul es) coul d possess or provide a | ower
concentration of active (ACTH analog) units per nl,
but over a | onger period of time, whereas a "short" or
"fast' release carrier (such as, for exanple, a
gargle) could possess or provide a high concentration
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time of exposure depend on the nature of infection, whether ireatment is to be
prophylactic or therapeutic, and other variables. Thus, the number of
dosages will be dependent upon the circumstances and can range from 1-4
times per day or more, with durations from one day to multiple weeks.
Infections can occur in the skin and thus such compositions may be
formulated for topical application as well, using well known vehicles such as

51



descri bes a bi oadhesi ve oral drug delivery system The
conposition includes a freeze dried polyner mxture
formed of the copolynmer poly(methyl vinyl
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[0138] Conpositions for dermal adm nistration of an
ACTH anal og can be fornulated using a carrier for
delivering at | east one ACTH analog to or through the
skin. The node of application for the ACTH anal og
includes a nunber of different types and conbi nations
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is not limited to a smear, spray, a time-release pACTH, a liquid absorbed
wipe, and combinations thereof. The ACTH analog may be applied to a
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particularly, the carbonmer may include "CARBOPOL(r)

980" and the caustic nmaterial may include sodi um

hydr oxi de sol ution. Methods of Treatnment [0141] The
ACTH anal og Conmpounds can be used to treat a variety

of ACTHrel ated conditions. Methods of treatnent
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1009: 487 93 (1988)). [0144] ACTH anal og compounds can
al so be adm nistered in tunor

Methods of Treatment

[0141] The ACTH analog Compounds can be used to treat a variety of
ACTH-related conditions. Methods of treatment comprising administration of
one or more ACTH analog compounds to reduce the rate of ACTH-induced
adrenal hormone secretion, fo mitigate the effects of high levels of ACTH in
patients or to block excess ACTH while maintaining a tonic state of adrenal
function. The ACTH analog compounds can be useiul in treaiing diseases
relating to levels of ACTH, such as conditions responsive to modulation of
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treatnments, including in conjunction wth treatnent
for ACTH hypersecretion, or in conbination with
pituitary-directed radiation to suppress tunmor growh
and hornonal |evels. Radiation effects may not be
mani fest for several years, and are ultimately
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resolved by adrenalectomy (surgical removal of one or both of the adrenal
glands), but this approach does not suppress pituitary tumor growth, and is
also assocciated with other co-morbidity (see Trainer, P. J. st al,, “Cushing's
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elevated in women with preterm | abor (see Wl fe,
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[0147] ACTH analogs may be used in combination with tocolytic, or
labor-preventing, drugs to posipone labor. Examples of tocolytic drugs
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prepare for delivery, can include adm nistration of an
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observed to be well tolerated without adverse effects
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[0149] In another aspect, methods for treafing veterinary subjecis are
provided, such as methods for decreasing stress hormones to benefit the
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suppress their endogenous ACTH production. See Haj os,

Gl et al., "Studies of the potency of polypeptides
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such as ACTH or anot her ACTH anal og. The ACTH anal og
test conmpound can be adm ni stered before,
concurrently with, or after the corticosteroid-
produci ng conpound. [0156] The in vivo Serum
Corticosteroid Inhibition Assay was perforned
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Inhibition Assay to test their abilify to inhibit adrenal hormone production
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[0156] The in vivo Serum Corticosteroid Inhibition Assay was

performed according the following method. The ACTH analog test
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menbrane can be neasured to identify ACTH anal ogs wth
adrenal receptor binding activity. Preferably this is
performed in a serumfree nmedium (in vitro Serumfree
Adrenal Binding Assay) 60 [0162] ACTH anal ogs with the
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rharafagemers meEnmendationsi. atQre mtctdiierdoia isenon twasalused per
h | d. enh d .st is,"

aﬁﬁ&%r gmﬁé gﬁgpﬂflﬁ%n‘ﬁ@%e@sﬁgs@o 3 '?nsﬁlcgr por at ed

[@ﬁstﬂl n by Fehts @RE Showh G2 dﬁﬂlca‘iscmrﬁg 2288 degifyeal abvvef for

pl aced into _an i ndi Vil 4-wel | di sh,
ﬂ@ﬁ] analogA§314 (BEQdD ME@i2Mal Potanciesef nepf@iesfﬂélﬁa@f@éeatas per

Y o
opit Huction of eohibeterShor S nebifE, iy MOV eina 100%.
Cﬂmpmsamef eohtievstérdmal indsctiosr £ hoac aftat the tast peplideningaction
SfeRa it ATE cediRHE “SorlGaoRe floBon loh ik, o that o
vﬁ!g%yp@hewm@h %ﬂmiea 30 nhifieS)befdrd tharABGTH uh@chbhl afld to
1@64’ @f(moo rH) and non-radi ol abel | ed test compound

dype HC Uit whemapplipdsat theysamedime @sgbp | ACTH
i ) vvere then added to the re- suspended nenbrane
raction in an anount to provide a total concentration

Example 3 Adrenal Binding Assays (in viiro)

[0161] ACTH analogs with the ability to bind adrenal receptors can be
identified by performing an in vitro Adrenal Binding Assay. The amount of a
radiolabelled ACTH analog test compound binding to explanted adrenal
membrane can be measured to identify ACTH analogs with adrenal receptor
binding activity. Preferably this is performed in a serum free medium (in vilfro
Serum-free Adrenal Binding Assay) '
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of OhM 10nM 100nM and 1000nM of the.test conpound;
controls had no peptides added. The nenbrane fraction
.is recovered and radio signal was detected using a
gamma detector. Reduction in the radi o-signal detected
61 after addition of the non-radiol abelled test
[0182punds AGHHbanalogs withtthe ahility o rkind qdsenal eegptors with a

' t
SR Sy b, SORRRPAS ey il el Miging, actviy
{pesferatyACTid) caaralsm dieciglentified by nperéaratiol ahf imvitrp Adrenal
o &S s MRS Phe St 7 405 7B o
adeaRt &F- He0¥albidbelied ea&eﬂaﬁﬁham tobm;fcmul (é gOf AETH) is
serles of in vitro Serumfree Adrenal Co

weRaite s yefan cmpratonof sna e bACES apalogrtest
%@pﬁ&mﬁ 44641 nfaidrh taﬂ ldn?éwcgareﬁ%lbb%rtah& The

nedi at ed secrefl on o t| cost er ol
mdiuetion inredisnah enanabrabe bintbng |E:fy| ibe ragio-labelled atlrepahbinding

EBoPolRps biiaedt iFahir AR Fefateliar i by Sty of e
ACTH ehklog testleoathoandunimei Serias SCTh. vitrd Pelrenal Competitive
corticosteroid level in a serumfree nedi

Biosing apsays.e theddygtion ina %almbgraﬂ&ﬁb%&)oﬁﬁaﬂ was
FRER{IRA! ih Wdnik O‘h&l GRARRIGRDNVS dh WO analog t%s_l._tHcompound to

corticosteroid-induction activity, such as
theadrenalxarbrang mgdiumhe ACTH anal og test conpound

(63BaTC ot ot E B SinsfiREal ABRA! CUrlylestfFe ARG Aol was
lﬁamm:ﬁ% aettqukceilr]igﬂme Following 'MQMSF Iaf ;tmsaql?gdlsrm Eemoved
oo Ui, ABTRGIPG 10 o Jeb A cht i M. ¢ 2766 Sate i Rt ol

Mtﬁtloﬁﬁ%rﬁwsaof éboluﬁéneﬁ’ﬂy conééﬁléﬁlml-l re@xﬂaéySIc;emeomp

evol utionari’l conserved ACTH resi dues

Endoginohol 136:120612(2004);20an8) ; Weekerve bV, mvl sbe” grostnatal
?\éeg'%%é}@%ﬁbn ¥f fhsufiBiike: r8\5}th°factdrr]i5 i ir&n&%ﬁé@ﬁ: I&Mﬁcﬁ’]‘fsrhssoclated

I'n transgenit mce |I's ass
wilin enedearidcosical hy hypgrplesica aand enleahapced  steroidogenesis,”

EnorelDo ik rar-roby (1S, B taisdRefeiaby Seisrontae

p@m al haésécdfﬂs eﬁbl@ﬁﬁﬁéﬂaﬂhﬂf wasiprbed mthan Meividedl well of a
di sh, one dish per nouse. Adrenal halves were

4@5&%@@ dishepepmousey didiepabhalves wese inpubates! didiiie rP2.
$HE S 4B SR S0 IR 1SS, SRt ) Fytes 1o
aduiliira®. cont ai ni ng ACTH, AT814, or both, at 100 ng/m

[‘B%E] COIr]t'l‘:l'urcls tﬁ'?e Bdrenal halves were macerated or otherwise
dissociated using Dounce Homogenizer to form a membrane fraction. The
fraction was re-suspended in suitable buffer (Tris or HEPES). %I Radio-
labelled ACTH (200 ml) and non-radiolabelled test compound (e.g., ACTH, or
an ACTH analog such as AT814 (SEQ ID NO:20)) were then added to the re-
suspended membrane fraction in an amount to provide a total concentration
of OnM, 10nM, 100nM and 1000nM of the test compound; controls had no
peptides added. The membrane fraction is recovered and radio signal was
detected using a gamma dstector. Reduction in the radio-signal detecied
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pepti des added. 62 [0171] Fourth, after 2 hours of

i ncubation, the nediumwas renoved, pooled for all

four halves fromeach nouse, and assayed by
corticosterone using standard RI A net hods.
corticosterone was determ ned by conpetitive

aftati additiam obh #remyioadradivlaRieletl dest c@Npodnds savdsn cotalated to

GiRGRG Y & the SriRR e Sl R RGN i Be radi6-signel
Sepismon s i g s s e s
inekorRPS affy JAF Poeing o RRRLACTE [asepialk sugh A M2 and
thB it Qﬁ?is?ﬁc% 'ﬂfC‘ﬂQ at 1 adrdRsi MICL2RTebR0f, Ot al

tonnade o | S

or conmerci al purposes is confounded

[By66he ef figure Bidisplaydthegresulis ofhe seppe Al iafvitro Serum-free
' i . ' ts, fish att tt
AdeaELO pelid BFRa ARV T ke bugh the o

hypot hal anus/ pituitary/interrenal (HPI) axis. In these

ituajions a rise,i. ortigosteroid, is usually
éa‘mifgy‘?‘éféﬁém@@{}%ﬁ% AVIB) 2 desensi t i zat i on
[0967F0r Ui ESTIAT @indichad théte redubeWop ! Bieal - &icat RCWH-Mediated
respect to population density. lronically durin

apealion 9] aativRsirod B sadieniak BRRBARY S@r o déntiied by
LG o SEHGH A OBHcRaOR AL B kit o
abikity tiorinhibit| adrepal hdmiones predudiienoinducech\byHirmedifigd ACTH.
tad tlon. e o g

S GBGblR 1o o out T i S BBl e Bng an
mwﬁfahaliag tCté?t bmpuﬁ?d aniconsthingiich iwl_ngr avc];p_mpuun[dé gd;tgaknbwn
ma aclilitate wel gnt gal I n r IS

Forigpsterpichindugtion Ry e R AT é@é}'@é Ry Tiapaldg. The
A@Tﬁ”érlamtéé{l c nﬁ'o%ﬂ%eh%ldé&’ b_@ﬁ)réyéﬁrﬁﬁﬁ'x%ﬂtl ith, or after

tal co t e

environ Itions that activate t HPT axi's
thie.certicosterdidrerodutingcompoupd, built up of ammoni a and

(BBeE" 7ot e B ST Etge oPnd HHinR AR e pbflomed
Soiding tReHollowing MetitriTo Fiist addrenais were rixmodéd Hrom mice,
550 s O o ) 5574l 640 Vs LCBLIA st
alna!fsi§ BfBoskutibA 'I? YIREESEANCTH RRIdiRe @S 'Canp! Rtlocrinol.
peptide or a phafnaceutically acceptable salt

131246, (2004 eiands VebesxCMMp el ialie “Postatalr avergxpiessipn of
B oy 5 B i b sronocorca
hyperplasia and enhanced steroidogenesis,” Endocrinology 140:1537-1543
(1999), incorporated herein by reference.

[0169] Second, each adrenal half was placed into an individua well of a
4-well dish, one dish per mouse. Adrenal halves were incubated at 5% CO2,
87°C, in 0.5 ml serum-free medium (M199; Invitrogen) for 30 minutes fo

equilibrate.

[0170] Third, medium was removed and replaced by 0.5 mli M199
containing ACTH, AT814, or both, at 100 ng/ml each; controls had no
peptides added.
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A21- A22- A23- A24- Asn- A26- Al a- A u- A29- A30- Ser- Al a-d u- Al
a- Phe- A36- Leu- d u- Phe-R wherein: Al is Ser or D Ser;
A2 is Tyr or DDTyr; A3 is Ser or DSer; A4 is Met,
D-Met or NNe; ASis QQu, DA u, Cys or Asp; A6 is His
or DH's; A7 is Phe, D-Phe, D p-iodo-Phe or

napt h
[g]ﬁ]p P Algébﬁhaaﬁ& 25110%'9 cﬁrlnéohnb‘éfti%g,bﬁ%r h'\%thirﬂ \%s removed

fopied tor [afisfoor r@ﬂ\@s fap e@,crpmt@é, @@ﬁ@sayeq@v gowst%rpne

L@nrgga&@gpéjc{ll?m rﬁtylo&% &rﬂgsteﬁé@ Wis 'd%?erm‘fﬁ@% rb@‘aﬁompetltwe

radiommnanoabsam (1IE51 alR!ﬁaIl Kity | IGN d@oshaMesaAm) accoudingaig, the
|

rawtﬁegaér’& ekt e PRReEr ot S50 s U per

Asgy s&p Ie \@4m Ple%lWerH&un@\ duplsies. G gureﬂsqhsplﬂye tios resalis.

amno acid h an al kyl side chain; Al8 is Lys, Arg,
Ala, dy, VaI Leu, Ile, @n, Asn, Glu Asp, Me or an

é@n&?le@(%&%t&%?ﬁeéb%lc %"e?éi'mbﬁ‘AHmlrfiét?aﬁ&n Pro, Trp,

Ala Pro or
[G172] A22Fish Yalcherieg\ face /@ wingberyof ch@ltpngqsgagrthe goal of

SBUE nf talSrode g iy ol Buriogls ERgnge
By 1Re JeifestBeofi browding, and the spread of infection. In these
environments, fish attempt to manage chronic stress insulis through the
hypothalamus/pituitary/interrenat (HP1) axis. In these situations a rise in
corticosteroid, is usually flowed by some level of mortality, a desensitization o
corticosteroid and then a new steady-staie with respect to population density.
Ironically during these “adjustment” cycles an extended rise in corticosteroid
levels lowers resistance io infection.

[0173] The HPI in hatchery fish can be modulated by the time release
administration of an ACTH analog of the ihvention, such as time release
adminisiration from a silastic capsule implant in these fish. This buifering of
the HPI axis should improve survival and may facilitate weight gain in
hACTHery fish. )

[0174] Fish implanted with either the ACTH analog of the invention, or
ACTH alone, would be subjected to environmental conditions that activate the
HPI axis (i.e. crowding, shifts in pH, built up of ammonia and nitrates). Two
parameters that could be analyzed in these paradigms are mortalily and
change in weight. Such parameters will demonstrate whether the ACTH
analog of the invention is effective in lowering corticosterone levels in fish.
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64 a) Ris OH or a pharmaceutically acceptable salt
noi ety; and b) Lys and Arg are not adjacent am no
acids at positions 16-18; and c) am no acid residues
at positions 15-19 are not Al a-Lys-Al a-Arg-Trp,
Lys-Al a- Ala-Arg-Trp, Lys-Ala-Arg-Al a-Trp,
Al a- Al a- Al a-Arg-Pro, Arg-Ala-Ala-Ala-Pro or Al a-
Al a- Al a- Al a- Al a-Pro; and d) am no acid residues at
WhabBiclaimedis25- 39 are optionally deleted; and e) said
peptide is not
1. SerATyc.ro Eiti gnyh Fa)§|e 1@1?@%} r P\(g'ﬁf :g%{%l ﬁJie or
Phigiog gf;aepfgble f etk SR e ot Pl s‘é i R e
foryla "beptl de or a pharnmaceutically accept abI e salt
t hereof according to claim1l, wherein one or nore
AAM P A3dddATAOAT-ABA A E-411-Ad AT S 448L > H16: 81THA. 1844 19-A20-
A21-20P A PS- A0y A4NAR 2 B A BGRAA 29-11 S0-8¢r- AlagGluakih e &A366Leu-Glu-Phe-R
residues. 3. The conposition of claim1l1l, wherein said
ACTHhaR@l og peptide conprises at |east one Ala and at

| ea esi due substituted at any two of am no
acﬁ%f%ﬁ %%’éi 15,16, 17 or 18. 4. The conposition of
51 YT jh n position 15 is selected from am no

amﬁ%lsgﬁygrD,&P‘é or An, and positions 16, 17 and 18 do
not A4 isdVietde-Metyor iNes adj acent Lys or Arg amno acid
r esABlisediu, 3-Ghi@ysoomppsi tion of claim 1, wherein the
adnj\ms&qlgaqumlsof sai d ACTH anal og peptide in an in

vi V§7§qfhkérﬁ)(§%tﬂ) ?%&@[’H& Qrﬂ)rihﬁa?ﬂ? ag) Assay reduces

ACT ticosteroid etion by at |east
10&%% osition of claim1, wherein said ACTH

(gTﬁBBFPE]g‘Pbl nds to and displaces a peptide of
SEQ'”r s (. £yerloinh @ Bab @rBRPtnenbr ane, where said
pepAllde Lyhithbyser Gly; measured by an in vitro Serumfree
Adr £1aik PEosqiedird;i ve Bi ndi ng Assay. 7. The conposition

of gigeggmaﬁ@r e| n said ACTH anal og peptide binds to
t hea MG; menbrane with at least a 2-fold
gre f d f ~SE
e Lgu R T o o s
W‘ﬂﬂ s he ACTH i nduced pr oduct| on of

co rinbléM@ rf’ergeAbythn VahilLewdle, Fmsarely; AspdNleQr gn ppno acid
witlsen aliyl sidechaiizenal | nhi bition Assay. 9. The
combsis Liyg thrgcalar @liyn'@alt e g, Bin,1Asnpdb, A sp, NIELS ansinine acid
witH bR alk§] sidé éiairf26 is Ay, Val or Phe; A30 is Qu or
LYSA1636 Lys, Arg, Ala, Gly, Val, Leu, Tle, Gln, Asn, Glu, Asp, Nle or an amino acid
with an alkyl side chain;
A19is Pro, Trp, or Ala;
A20is Val or Ala;
A21is Lys, Ala Pro or Glu;
A22is Val or Ala;
A23is Tyr, Ala, Arg or deleted;
A24is Pro or Alg;
A26is Gly, Val or Phe;
A29 is Asp or Asn;
A30is Glu or Lys; and
A36is Pro or Arg;
wherein,
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A36 is Pro or Arg; 65 wherein said ACTH anal og pepti de
reduces the ACTH i nduced production of corticosterone
by an adrenal nenbrane in an in vitro Serum
Corticosteroid Induction Assay by at |east 10% as
conpared to the reduction of ACTH i nduced production
of corticosterone by an adrenal nenbrane in an in
vitro Serum Corticosteroid Induction Assay by a
cong) @sis Obor £ plgrmasdutigally peqitallesaf mSGeQ; i NO 2. . 10.
Thep) Alrg Ore ot adjh@narlino\arls at poaﬁilﬁistlﬁ-Q&Sma6 17
an dc) 38hi cqjcpréaﬂtueé RGJodiensh 19 40 nBCARAGRIAIMAS ¢ Olrp AyE-Ala-
N SrrE A BIA R 35) ok el T2 DR or e
Alaa{%la-lﬁ f)l stl eu
% nal og conprl SI ng an aI kyl SI de ghal n,
a@moa I13951 eg abpRg 25-39 are-ppHo
cI o) ARid pepkids isinat S Tyo SeriMet Gbi- H@ﬁe@ezérga"grpafﬁhf Id@fPé?éf@l
Glydlis-Argedlap’ds{ Trp-Ohal-CpnPal Biriyo-dw (BEBQMRAMNA20CTH anal og
peptide or a pharmaceutically acceptable salt thereof
2. accer Qbﬂ@o&ﬁo&' biprsingheh eiidblaiad d AGHT aRARE | @Epiide or a
h g&g gikﬂ S&Eglgﬁl fsgftﬁ“ ccor to ¢ wherein e or_mnore
e g R i 9 ey
amjg} a§1 }g& GFIS ,ﬂf BeSMS ?6 3{1 0 ad]acen iys or Arg
amlﬂ?@“ﬂé‘?ns‘ = A23- A24- Asn- A26- Al a- @ u- A29- A30- Ser-Al a-d
u- Al a- Phe- A36- Leu-d u- Phe-R wherein: Al6 is Lys or
3. Ar (fhe ddbipasiiohysf aaimAl, awherédihGaids ACGTE] analdg peptidedcansprises at
leasPbiie AT dhd Dlleadd @ie Ard2EsidiGe SvdbtitatedAlt any Add of fininy acidAlositions

15135@79“3Gu A22 is Val or Ala; A23 is Tyr, Ala, Arg
or deleted; A24 is Pro or Al a; A26 |s Ay, Val or

4 e@re %291"0' AS(EV&%@FIA]IS WhegAnslch;Sﬁ:l s lethd fr%%‘g am'g._\r:l%06 acids
Yspﬁ%?r%g%'@m Srfgpna&@e‘l&aasﬂ dgdiot | d@twy fyA@disgent s or Arg

aminp geidpepidipes. not adj acent ani no aci ds at positions

16-18; and
5. The composition of claim 1, wherein the administration of said ACTH analog
peptide in an in vivo Serum Corticosteroid Inhibition Assay reduces ACTH-induced
corticosteroid secretion by at least 10%.

6. The composition of claim 1, wherein said ACTH analog peptide binds to and
displaces a peptide of SEQ ID NO:2 from an adrenal membrane, where said peptide
binding is measured by an in vitro Serum-free Adrenal Competitive Binding Assay.

7. The composition of claim 6, wherein said ACTH analog peptide binds to the MC-
2R adrenal membrane with at least a 2-fold greater affinity than the peptide of SEQ ID
NO:2.

8. The composition of claim 2, wherein said ACTH analog peptide reduces the
ACTH induced production of corticosterone by an adrenal membrane in an in vitro
Serum-free Adrenal Inhibition Assay.

9. The composition according to claim 1, wherein
A19 is Pro, Trp, or Ala;
A26is Gly, Val or Phe;
A30is Glu or Lys; or
A36 is Pro or Arg;
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c) amno acid residues at positions 25-39 are
optionally deleted; and d) said peptide is not
Ser-Tyr-Ser-Met-d u-H s-Phe-Arg-Trp-d y-Lys-Pro-Val -
G y-Lys-Arg-Al a- Al a-Trp-Val -Lys-Val - Tyr-Pro-Ac (SEQ I D
NG 20). 66 13. The conposition according to claim 12,
wherein the amno acid at position 19 is Trp. 14. The
conmposition of claim12, wherein said ACTH anal og
whyreipt isaié Q@ITH | &atogatpeplidasiedaie MNea ATTH-aidukabSirodudion of
corti¥otef @S EUgh 8aRAAII théthBnatin @R Yin tWio SéruTCBRIcBAEMId Induction
Ass %Srtdt QE4st 1096 ad CoRfpartd tolfRe rddIRtER'TP HARbd L&Hd&lon of

corth®s }Q%I%rb? (IP drﬁ St L3l | on I Yies %ﬁi@r CH%el:gl Induchon

an 1n viyo Seru ]{I:
EEE%V?‘EB%%%“WSW?@ (]i?glg 0i d secreti on
by at least 10% 16. The corrp05|t| on of claim 12,

10. whelheicampnsition aitdlainy % sitdain podtian 1y ¥ and|18t ed. 17. A
nmetaydd nof indiude hay tvs adjgreat Dystiraganting add tesiiks.mdan
ACHYaFelcdiced fr&ﬁnﬂé gmp,coﬁﬁgtﬁfg S8, ARS AI4, &Ry OFal, Ley, ]]e,

amif8 38l 3hAGe B @&&%ﬂmg cif, 4261 ‘—M/A;gﬁ

swtable arrter. he met hod of claim 17, whérein

an | evat ed .bl o corti,costeroi d concentr.at [
11 oy PeSHRBPoitich o ffee:?é MR BT T g B9 a0
of claim1l7, wherein said ACTH-rel at ed condltlon is
12. seldecrempssion  tdvapugingpae omsslated ndCIH Casidomgpeptide or a
phabnseatien]lypacesthbie esaltatherepf acqoirdingttar glaitrunp wherdn aaid ACTH

pephaé ﬁqk@gal %fto tHegoliyaat hal amus/ pi tuitary/interrenal
axi s. he nmet hod of claim 17, wher ei n sai d

S

ACTHrel ated condition, r|S|ngthe step of
conbi ni ng an ACTH anal og accor ding to SEQ ID NGO 20
Wi twheaeisui t abl e carrier. 22. A nethod of treating an

ACHisrieLptfdygondi tion conprising the admnistration
of A7 Srgg.q@ytl cal conposition conprising an ACTH

anq,h% f%%q%’ng toclaiml to a subject in need

ther met hod of claim 22, wherein said
phaﬁ 03|t|on|sforrrulated for
Mi2RisY#l&r 4% by i njection, inhalation or transdernal
abS@ﬂpﬁLK&nAlaﬂi’r@ oaGlwbj ect. 24. The nethod of clai m 23,
wherRiinWValar dlghar neceuti cal conposition is fornulated

f orAzang B AN A6 dd@e®i N sai d nmethod further
COMPLisSES drAga;st ep of injecting said pharmaceutical
conpesd & OVal'or}tP‘ﬁesa' d subject. 67

A29is Asp or Asn;

A30is Glu or Lys; and

A36 is Pro or Arg;

wherein,

a) Ris OH or a pharmaceutically acceptable salt moiety; and

b) Lys and Arg are not adjacent amino acids at positions 16-18; and

c) amino acid residues at positions 25-39 are optionally deleted; and

d) said peptide is not Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-Lys-Pro-Val-

Gly-Lys-Arg-Ala-Ala-Trp-Val-Lys-Val-Tyr-Pro-Ac (SEQ ID NO:20).
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25. The nethod of claim 22, further conprising the
step of neasuring the blood <corticosteroid |evel of
sai d subject before adm nistering said pharnaceutica
conposition. 26. The nethod of claim 24, wherein said
pharmaceutical conposition is injected subcutaneously
or intravenously. 27. The nethod of claim 24, further
conprising the step of adnministering a pharmaceutica
13. ag€lite dompositien atdvedingnd clans U2 rwheteinl the dmirevaid af pasition 19 is
Trpsubj ect before injecting said pharnaceutical
conposition into said subject. 28. The nethod of claim

27, i n..sai ar i.cal. . ' .
14 é?ﬁﬁﬁfﬁf tq‘éf%ﬂ %%‘é# egg%‘# e&s?@ﬁ%aﬁs a‘gv%g ARS8 Bries
easp gre Mpangedt{engt Bie VBdri Lo UnR T 9 2ng e 8 {Aciagpogitions
16, {##l¥: 30. The method of claim 22, wherein said

phar maceuti cal conposition conprises a sustained
15. r el Besengositiosidf ickim 121 whéreiretheadntihistragat ohgidiACTH analog
pephidd ih raal iat \ido Gensh [GodiicoeRPRId iIfhiBRiohN&ssag Fedice$ AT hduced

cor@os@r&@@é&@cﬁ)@l}ﬂ}zj&ﬁéastq@‘@OSi tion conprising an ACTH
anal og according to SEQID NO 20 to a subject in need

thereof. 32,. A pethod of screening ACIH anal
16. o HIG SIS oR AETHPY b helkEh i Rnar o Lesaguadrs delsied

i nduces |l ess corticosteroid secretion by an adrenal
17. merbrapidod heh napufasturingne dimeilisemadT Eprotre@ing lap NGTRI-related
conditiopy ¢agnpripirighthe step f odmbinittgant AGTHamalbgraecatingrte elairadavith
a sulable caiieACTH anal og. 33. The net hod of cl ai m 32,

wherein said nmethod of screening further conprises the

18. SLEfR dﬂé odof REAY 1AL 8n bhefh R4 O IR {e?ﬂﬁ cgﬂé%nﬁaﬁon
. secog} g;éﬁrgf#;g -@f#eﬁ%eh J%P contacting sali Irst
15 2 SHPBIvA ghdifony  conposition conprising
an _unnodi fied peptide accordi n% to SEQ ID NO 2 and
19. suddequethed pf ghabw &Y. wiepreinfsaids ACTHorelagest eanditinm igfselected from
the gooup cowsistingiofl Gshings ddisémge, Sarethafure $4boada pitaitanyeidroarsad a
patidflég of ROk Fsthalhiidfpihdiasly iiemeial kasl pepti de according
to SEQID NO 2; and c. contacting said second adrenal
20. THRHARG A e BEEOM! SHIRAST Li@NnldicSATRY 181 ARl for
d A analg?i% %Hd g,rgg'};a%guen é}x%%gea%gay%g.a secont
AdmIIR TR 2 RSy €85 HEAOPEPEA by sai d
second adrenal nenbrane after contact with said ACTH
21. andh ggethgd  of Tmanpfachgigigot wedicemes, farutredting ebnPElErrelpted
condihien stappriding thepstep f combihifg as tACTH nretulgr akomiingoto SEQ ID
NOQOktithcostigbkicakrecr eted with said second concentration
of corticosteroid secreted. 68

22. A method of treating an ACTH-related condition comprising the administration
of a pharmaceutical composition comprising an ACTH analog according to claim 1 to a
subject in need thereof.

23.  The method of claim 22, wherein said pharmaceutical composition is formulated
for administration by injection, inhalation or transdermal absorption into a subject.

24.  The method of claim 23, wherein said pharmaceutical composition is formulated

for injection and wherein said method further comprises the step of injecting said
pharmaceutical composition into said subject.
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35. The nethod of claim 34, further conprising the
step of determ ning whether said second conpound
i nduces | ess corticosteroid secretion than said first
conmpound. 36. The nethod of claim 32, wherein said
ACTH anal og is according to SEQ ID NGO 20. 37. The
met hod of claim 32, wherein said first adrena
menbr ane and sai d second adrenal nmenbrane are
25. posTHel mpthddvéft didim 22, fultheCtonspribing tHeedtep bheneasuring the blood

coriORREAd I dviePNoOfsaidC OdubieeO She#brel GdiinibRARL T 64d 1 PhhdhRaceutical
nﬁ%@ﬁﬂnOf a subject. 38. The nethod of claim 32,

erein said first adrenal nenbrane and sai d second

26, \(;\lgr %ﬁgb &?@@ﬁ#@ g\ﬁ';( | ant from a Séb%)sg)qsglon is injected

su ﬁ‘ﬂa%‘?ﬂ"é'd O FMERYENOHSEY- ee msdl a. 69 115 SEQUENCE LI STI NG
<110> Brennan, Mles B. Costa, Jessica L. Dores,

27. Robtet methodHo€ hipasic Bfye fiditer ddirgridingHeisk etep- bfl@daigistering a

phabbdeuticat 1apdnt ADRENGCRRTdidoeRli& BHcdMidVE! ONALEIGH before

]Hﬁl%ﬁﬁ%ﬁ"@%caﬁé Rpssitian B8 MRB st 144) <150> U
0/622,436 <151> 20 4 10-27 <160> 21 <170> Patentln

ver.si on 10> 1> 39 12> PRT <213> Ho
< e ethio of Sing, 2. ??P%‘é i PrarropEabaEe 5 e said
Corfaoytet%bbpé layg] compprisps/dexapethasons. 10 15 Arg Arg Pro

Val Lys Val Tyr Pro Asn Ay Ala Gu Asp Qu Ser Ala 20
29. 25 T3@ mdthed & daim?, Wherelredaid3ubjeBhie a Biman.

30.  The method of claim 22, wherein said pharmaceutical composition comprises a
sustained release composition. -

31. A method of treating an ACTH-related condition comprising the administration
of a pharmaceutical composition comprising an ACTH analog according to SEQ ID
NO:20 to a subject in need thereof.

32. A method of screening ACTH analog compounds to identify an ACTH analog
compound that induces less corticosteroid secretion by an adrenal membrane than by an
unmodified ACTH of SEQ ID NO:2 comprising the step of contacting an adrenal
membrane with an ACTH analog.

33.  The method of claim 32, wherein said method of screening further comprises the
steps of:

a. providing a first adrenal membrane and a second adrenal membrane;

b. contacting said first adrenal membrane with a first composition comprising an
unmodified peptide according to SEQ ID NO:2 and subsequently measuring a first
concentration of corticosteroid secreted by said first adrenal membrane after contact
with said unmodified peptide according to SEQ ID NO:2; and

c. contacting said second adrenal membrane with a second composition
comprising said ACTH analog and subsequently measuring a second concentration of
corticosteroid secreted by said second adrenal membrane after contact with said ACTH
analog.

34.  The method of claim 33, further comprising the step of comparing said first

concentration of corticosteroid secreted with said second concentration of corticosteroid
secreted.
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<210> 2 <211> 24 <212> PRT <213> Hono sapiens <400>

2 Ser Tyr Ser Met Qu H's Phe Arg Trp Ay Lys Pro Val

@y Lys Lys 1 5 10 15 Arg Arg Pro Val Lys Val Tyr

Pro 20 <210> 3 <211> 13 <212> PRT <213> Honp sapi ens

<400> 3 Ser Tyr Ser Met Qu H's Phe Arg Trp Ay Lys

Pro Val 2/5 15 10 <210> 4 <211> 4 <212> PRT <213>

Hono sapiens <400> 4 H's Phe Arg Trp 1 <210> 5

<211> 4 <212> PRT <213> Honp sapiens <400> 5 Lys Lys
35. A OrHd Hethdd 5Pk 1, frehbl Eorﬁpriﬁﬁéa% s lof défBining whether said
secld éofrﬂpcolugld iRARYEREE orticosteroid secretion than said first compound.

36. The method of claim 32, wherein said ACTH analog is according to SEQ ID
NO:20.

37. The method of claim 32, wherein said first adrenal membrane and said second
adrenal membrane are positioned within a subject and wherein the concentration of
corticosteroid is measured in the blood of a subject.

38. The method of claim 32, wherein said first adrenal membrane and said second

adrenal membrane are explanted from a subject and wherein the concentration of
corticosteroid is measured in serum-free media.
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PRT

Homo sapiens

i

Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro val Gly Lys Lys

5 10 15

Arg Arg Pro Val Lys Val Tyr Pro Asn Gly Ala Glu Asp Glu Ser Ala

20 25 30

Glu Ala Phe Pro Leu Glu Phe

<210>
<21i>
<212>
<213>

<400>

35

24
PRT
Homo sapiens

Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val Gly lys Lys

5 10 i5

Arg Arg Pro Val Lys Val Tyr Pro

<210>
<211i>
<212>
<213>

<400>

20

3

13

PRT

Homo sapiens

3

Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val



<210>
<211>
<212>
<213>

<400

<212> PRT <213> Artificial Sequence <220> <223>
(AA15-1B) portion of the ACTH anal og <400> 10 A n Lys
Gn Arg 1 <210> 11 <211> 4 <212> PRT <213>
Artificial Sequence <220>2/%&223> (AAl5-18) portion of
the ACTH anal og <400> 11 Ala Ala Ala Ala 1 <210> 12
<211> 6 %212> PRT <213> Attificial Sequence <220>
<223> (AAl4) - (AA15-18)-(AA19) portion of the ACTH
analog <400> 12 dy Lys Arg Ala Ala Trp 1 5 4/5
<410> 13 <211> 6 <212> PRT <213> Artificial Sequence
<PRP> <223> (AAl4)-(AA15-18)-(AA19) portion of the
Audkb dapheg <400> 13 Ay Ala Lys Ala Arg Pro 1 5

4

His Phe Arg Trp

1

<210>
<211>
<212>
<213>

<400>

5

4

PRT

Homo sapiens

5

Lys Lys Arg Arg

i

<210>
<211>
<212>
<213>

<220>
<223>

<400>

6

4

PRT

Artificial Sequence

{AA15-18) portion of the ACTH analog

6

Lys Arg Ala Ala

i

<210>
<211>
<212>
<213

<220>
<223>

<400>

7

4

PRT

Artificial Segquence

{(An15-18) portion of the ACTH analog

7

Ala Lys Ala Arg

1

<210>
<21il>
<212>
<213>

<220>
<223>

<400>

8

4

PRT

Artificial Sequence

(ra15-18) portion of the ACTH analog
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<210> 14 <211> 6 <212> PRT <213> Artificial Sequence
<220> <223> (AAl4) - (AA15-18) - (AA19) portion of the
ACTH anal og <400> 14 dy Lys Ala Ala Arg Pro 1 5
<210> 15 <211> 6 <212> PR3/5<213> Artificial Sequence
<220> <223> (AAl14)- (AA15-18)-(AA19) portion of the
ACTH anal og <400> 15 dy Lys Ala Arg Ala Pro 1 5
Lys Ao g8 AW <211> 6 <212> PRT <213> Artificial Sequence
1 <220> <223> (AAl4)-(AA15-18)-(AA19) portion of the
ACTH analog <400> 16 Ay Gn Lys Gn Arg Pro 15
<210><%10> 17 <211> 6 | <212> PRT <213> Artificial
<311>Seguence 5/ 5 <220> <223> (AAl4)- (AAl15-18)-( AAL19)
<212>paiy on of the ACTH anal og <400> 17
<213> Artificial Sequence

<220>
<223> (AAl15-18) portion of the ACTH analog

<400> 9

Lys Ala Arg Ala
1

<230> 10

<21i> 4

<212> PRT

<213> Artificial Sequence

. <220>

<223> (AA15-1B) portion of the ACTH analog
<400> 10

Gln Lys Gln Arg
i

<210> 11

<211i> 4

<212> PRT

<213> Artificial Seqguence

<220>
<223> (AA15-18) portion of the ACTH analog

<400> 11
Ala Ala Ala Ala
1

<210> 12

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> (AA14)-{AA15-18)-(AA19) portion of the ACTH analog

<400> 12

Gly Lys Arg Ala Ala Trp
1 5



Gy Lys Arg Ala Ala Pro 1 5 <210> 18 <211> 5 <212>

PRT <213> Hono sapiens <400> 18 Val Lys Val Tyr Pro

15 <210> 19 <211> 5 <212> PRT <213> Artificial

Sequence <220> <223> (AA29524) portion of the ACTH

anal og <400> 19 Ala Ala Ala Ala Ala 1 5 <210> 20
<210> <231> 24 <212> PRT <213> Artificial Sequence <220>
:g;;z <f§%> ACTH a?;al og <400> 2|0 éer Tyr Ser Met Gu Hi s

P a.lep Lys Pro Va y Lys Arg 1 5 10 15
213> Alti‘ét%% Er“ps""\‘5%{fx“‘if’yys, Val Tyr Pro 20 <210> 21 <211> 15
<220> <212> PRT <213> Honp sapiens <400> 21 Asn Ay Ala Gu

<223> AJRa(E U (BR15-Akf- @atlo AlpbriPhen BEotHea e tan2heg

<400> 13

Gly Ala Lys Ala Arg Pro
1 5

<210> 14

<211l> &

<212> PRT

<213> Artificial Sequence

<220>
<223> (AAl4)-(aAl5-18)-{AAl9) portion of the ACTH analog

<d404> 14

Gly Lys Ala Ala Arg Pro
1 5

<210> 15

<211l> 6

<212> PRT

<213> Artificial Sequence

<220>

<223> (AA14)-(AA15-18)-(AAl9) portion of the ACTH analog
i

<400> 15

Gly Livs Ala Arg Ala Pro

1 5

<210> 16

<211> 6

<212> PRT

<213> Artificial Sequence

<220>

<223> (AAl4)-(AR15-18)-(AA19) portion of the ACTH analog
<400> 16

Gly Gln Lys Gln Arg Pro

1 5

<210> 17

<211> 6

<212> PRT

<213> Artificial Sequence




1510 15

5/5

<220>
<223> (pAl4)-{AAl15-18)-(AAl9) portion of the ACTH analog

<400> 17

Gly Lys Arg ala Ala Pro
1 5

<210> 18

<211l> 35

<212> PRT

<213> Homo sapiens

<400> 18

Val Lys Val Tyr Pro
1 5

<210> 19

<21li> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> (AA20-24) portion of the ACTH analog

<400> 189

Ala Ala Ala Ala Ala
1 5

<210> 20

<211> 24

<212> PRT

<213> Artificial Segquence

<220>
<223> ACTH analog

<400> 20

Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val Gly Lys Arg
i 5 10 15

ala Ala Trp Val Lys Val Tyr Pro
20

<210> 21

<211> 15

<212> PRT

<213> Homo sapiens

<400> 21

Asn Gly Ala Glu Asp Glu Ser Ala Glu Ala Phe Pro Leu Glu Phe
1 5 10 15



