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WD 2005/ 025505 PCT/ US2004/ 029514 TI TLE PEPTI DE- BASED
CONDI TI ONERS AND COLORANTS FOR HAIR, SKIN, AND NAILS 5

wohoes/pstoent application claims the benefit of PONiUSEM®4/029514

States Provisional Patent Application, 60/501498,
filed September 8, 2003 and United States Provisional
Pat ent Application, 60/562645, filed April 15, 2004.
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hydrolyzed protein, having an abundance of anionic armino acids,
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particularly, sulfur-containing am no acids, and
di valent cations. It is proposed in that disclosure
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wanreosapfiosed to the hair surface and are
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Terada et al. in JP 2002363026 describe the use of conjugates consisting

of single-chain antibodies, preferably anti-keratin, coupled to dyes,
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singl e-chain antibodi es may be prepared using genetic
engi neering techniques, but are still difficult and
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care applications is suggested in those disclosures, the covalent coupling
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high-affinity hair conditioners, skin conditioners,
hair col orants, nail colorants and skin colorants is
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 di sitheseipeptidds f&@lﬁﬁﬁ@ggeht@,\éﬂd‘/%di‘t%rﬁﬁg Eg@?g%ﬁg Drepare

i . .i des ,.I.hat ' ound to |
b a0 ARl SRR LS cBndfibnessy haisAbTBDS: B 1
t( 2a0eEnts epdskin ¢dierants isanit U_Esqﬁb%dzemrh@lméd desidenasirs
H (0) | I,L C u n ]l Ssue as
poigh il PIIGbERlac X oRBP Rl ALE dasTRfed tnBiSe BR%iosures.
HolR& Biethegh inyelvesiusinaRCRotootieptifytpeptid ba steat remain bound to

Candithigenaftsr 86ideMiRy. ng agents are discl osed in that
publ i cati.on. he pepti de bindi ng sequences of

e of_t
the i nor&Rtn i(&;%'ﬁ't FBA. NQW&QI&@'ZQE@OQ@% Nepats theed alfaenily of
r eqEptided designee\o talgeo b efigrabich® e Spe &ifi huﬁ?éﬁg%]sﬁe has
H e ' 2065134 di scl gse the peptide o
S%Qn%%‘%i@ééﬁfﬁ\%%% cie aprlcpiione. Honeyse nordescription
weatiderdashd dondiiongrsodr eolp®y agehigreeidisifodee ia th300
PYupnesidrde, useful for regulating the nammalian cell

cycle or to_induce or prevent cell death. Liu et al.
in U sOmpbine peptidedinding 4¢quedrses ohthetinstansiavehtiérat

S @ierPed SECR |5 RABISNRSs b8eh PP didd fdP'sBIL2T ofifer . For
o ot teie )
aSHQ IDiNOZnak atpeptide Wmﬁws@fwﬁﬁ?ﬂ@amaﬂi@ﬁfésmdir@?ﬁ&%s
. ce. 0 nst a . lpventi on,

oPoRRRuae I IMNGEGR, uiefl b Testlatina the waramatian
vieell gpalezuo indice Qrarrbmentrtaﬁ_co:tadﬂa; biunet mginn&.gi lP%_srentl Nlo.
Lo’ sty ot b bt el bl
¢ Bliding 8t it nesresis éactor albha te s fesentontpr prariting or
efdversinganitbraraterochangés iMBXRSNs Wi %rﬂ'urﬁig% Gther

ds by 1dentifying

LI ave net the stated needs ]
Q@ﬁ'@hﬁ;ﬁg‘t"z%a%ﬁ%% ﬁQPﬁ@fﬁﬁaaae Ginding sequencerpfitfeimetant
sipwentior,agiven b BEQ 6D NO 4, wa%%bportéﬂ%ty_rl@gbﬁa 8 &N
28103020 209 AL APNLASILEGifIGRL 4R pept | de-based 50
hai r conditioners, ki PEHFEFES: hair col orants,
nai | cBl wewrfshe ahavela need ekistafdrhairdaRY cohdifibiers,
| AMEENEIr il TARd sRinEdH1d AR | Aces
that birBdIV\/ith h‘?ﬁg‘%md’%? PP%?H} t0 ‘fg‘ﬁé'{oggﬁﬁﬁg%ﬁ@ﬁgﬁ logg
TREINY FHRCISANLAIS LA ANLIBEXpRpilVelto iepede. 35
::ondi t Applgamtsihdve meﬁ mmrs@tté%)hegaé by i&éﬂt@(i?gg%gﬂaé s g

he peptide-based copdi ners an

oy ncBE UG B ge ARBiebRiesting Bt soRciisell hige/oue,
i iiRranchaily with bigh affiniy andiusiigiepet dekdgs ebpdeBased
RAFCO Rt P haiibREr0 : 7. 8.9
10, 11 1'%'?&%3,8H@?ha@b@%’%b@gzgﬁgﬁ%aﬁ'°° oranits, and skin
FEIP88804/ 029514 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, SOMMARY, 8B THE INVENTION

The invention provides peptide sequences that bind with high
affinity to hair, skin and nails. The invention also provides peptide-based
conditioners and colorants for hair, skin, and nails. In one embodiment,
the peptide-based conditioners and colorants are diblock compositions.

Accordingly the invention provides a hair-binding peptide selected
from the group consisting of SEQ ID NOs:5, 6,7, 8, 9, 10, 11, 12, 13, 14,

5




34, 35, 36,37,38, 39,40, 41, 42,43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55,56, 57, 58,59, 64, 66,69, and 70.
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peptide as set forth in 5 SEQ ID NO 60. In another
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a) HBP is a hair-binding peptide;
b) Cis a coloring agent; and
c) nranges from 1 to about 10,000.
In another embodiment the invention provides a diblock, peptide-
based nail colorant having the general structure
(NBP)n — C, wherein
a) NBP is a nail-binding peptide;
b) Cis a coloring agent; and
c) nranges from 1 to about 10,000.
In another embodiment the invention provides a diblock, peptide-
based skin colorant having the general structure
(SBP), — C, wherein
a) SBP is a skin-binding peptide;
b) C is a coloring agent; and
c) nranges from 1 to about 10,000.
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5b) HCAis a hair conditioning agent; c¢) Sis a
spacer; d) mranges from1l to about 50; and e) n

i nvention provides a triblock, peptide-based skin 10

cond: t1RBELiThar Lol RoARE! @\Lelrﬁk@ {biaes bl BT, pebife-

sirsed hairsganditionedihavingi thg aeseml:strug Urs%ﬂ‘bBlg)nspé‘dar HCA,
dwharemnges from1 to about 50; and 15 e) n ranges

from1l to ut 100 Sim | the invention provides
a tribl ; 'b" 8 & hEDIRg PeRj 4ey col orant having the
gener aIb)sHO@cSwl&alf(:biﬁiﬂﬁlommg%gen{ C, wherein a) HBP is

a hair ide; b) Cis a coloring agent; 20
c) S |39a§$§p§cgg8&é mranges from1l to about 50; and

e) n raﬂ)g@sraﬁgeafmméta@bout 50, @8D. | n anot her
enbodi Qn,t, r gwﬁ%{@ébwtow%es a triblock, peptide-
n

based rant. having the general structure

[ (NBP) er@tﬁ/ y@e Izsem@rqwd&;s iblpsk.papdide- tzﬁsmi.si@
pephiidiener havikgitise geﬁér‘apétrﬂgtu@@ﬁ@BP)ﬁQ S]| sseAsRafersin
d) mrang§§ frorpﬁs é %%l' and 30 €) n ranges
from 1% o>8bduf - @gmq 9} her embodi nent the

i nvent ibc)nSﬁAamaomsn aonditibhinglagemépt i de- based skin

col ora general structure [(SBP)m- S]n -
C V\hg?ed?zé/g ggggel S a hair-binding peptide; 35 b) C

is acd o'ml rﬁ@%@@ﬁm 169 aQOU§5%: @phcer; d) mranges
froml &t 1oopanges from 1 to about
10, OOO 005/0 505 PCT/ US2004/ 029514

Addi t | 036'5\"? rf?emvﬁo PEy! %Bgckegwwer%@sed hair

geokrant mayirg thephenerbf stnidtyre HBP)sk+ 8], -OC, wherein

nai | - b| S the steps of : a)
provi di ﬁg‘ﬂgﬁllg%ﬁﬁaérleswﬂﬁ%!]&on al generated
phage- pepfiigigsoloring ageantacting the library of (a) with

a hai r,C sgl@a SPécé}al | sanple to 5 forma reaction
sol uti o
m Tah ges frofh 1 to about 50; and

e) n ranges from 1 to about 10,000.

In another embodiment the invention provides a triblock, peptide-
based nail colorant having the general structure [(NBP)m — S]i -
wherein

a) NBP is a hair-binding peptide;

b) Cis a coloring agent;

c) Sis a spacer;

d) m ranges from 1 to about 50; and

e) nranges from 1 to about 10,000.

In another embodiment the invention provides a triblock, peptide-
based skin colorant having the general structure [(SBP)m ~ Sy -
wherein

a) SBP is a hair-binding peptide;

b) C is a coloring agent;

c) Sis a spacer;

d) m ranges from 1 to about 50; and

e) nranges from 1 to about 10,000.
7



(i) phage-peptide-hair, phage-peptide-skin, or phage-
pepti de-nail conplexes; (ii) unbound hair, skin or

waands2std  (iii) unconpl exed peptides; 10 c) PeoiuaRomg29514

10

15

20

2

()]

30

35

t he phage- pepti de-hair, phage pepti de-skin, or phage-

Do AR B et e AU Matng nion

ceffmiityohadr, skim) or eail-birfding peptideacersprisinglibe steps ofs
directh Y&\;l&]nétéehtﬁg cﬁ)“r‘%lhgﬁ)ngﬁ énera?er:d gha e gegtldes

phage- t| de e-na
remai n hgonf@pﬂ@@ the Hzf?fa()d?f )Wl'ﬁﬁk%h@ﬁgs‘ﬂﬁeo”ﬂﬁ raple to
cel I's edm$heBaétfon $d]uﬁbr$éld)rhghbm growth nedium and g)

|solat|nga identi f g, t tides fromthe
grown cells ’ﬁ"a&e @?élﬁp echgir, Rﬂ%&eg‘?‘ﬂﬁidpe“n or phage-
phage- peptxd@laalllmam)I@(dm gh binding affinity for hair,

ski n, nal 8\/% r?%ﬁél?gs%é Splngl or(a nment the

|nvent| on P mng a protective

| ayer of a ﬁebunaerrtpé@m [@Qﬁ’t@ieﬁl oner on hair
conpri g W&Iéﬁrﬁ%ﬂ@ﬁh%gﬁ@&éﬁfﬁ& hFr' add-pbhifid- EMﬁ”BI‘ BiRage-
®);

to the halr e formation of sai

pr ot ecPEPEd ¢a9&rcorf®%qse9 t he invention provi des

et hodg) Butingahewegkiy-po @i phage-pebtiyes frof the phage-peptide
peptlde based F@ ditioner on skin or lips conprising
applyl osition of the invention to the skin
or i pe) aniﬁcahg bactegial hestf calisatitestly with theiphageepeantidedeair,
Iayer

. 8@%?’e?“ﬁ%ﬁ?"‘n“g@%??@"%gpy3@?2‘&2'% ER: R
corrprl aftapstepddyi ng the hair, eyebrows, skin or nail

col ori ﬂgg?&ﬂ'ﬁg&hé irffactet ddns df%@(é)%ats@ltbbl% drelth

eyebr ows S|n nails for a period of tine

suf fi cifliufya Eguse coloration of the hair, eyebrows,
skin op) nsmIIaBng ahdlidertifping ftiee phdgmﬂwdde@ﬁbm thee grown cells

Iegl“ég?f) @g\/\ﬂ. |ﬁtﬂ§g)n%§e§% d%%lhg{/%g Bﬁfbmdlslg affinity

provi dfcvfdlar I OCOBdﬁl ng conposition corrprl sing a

hair c f
8 \\D 28“0%/%%%&5@%@6#&%’2%4 ofzrg'%?géw HBP hﬂth%g’fﬁ

i formingygrarpiective layer of apantiderpasedigsip |tgon§r on hair

habmpbuvsrr@ aimomﬁgtthéi @omp’és&bn%fltﬁe mveation itd theapgintand3)
" all&W S’therf(())1[|r1]‘1a ion’o sal rgtebp ive'layer.

Similarly the invention provides methods for forming a protective
layer of a peptide-based conditioner on skin or lips comprising applying the
composition of the invention to the skin or lips and allowing the formation
of said protective layer.

In another embodiment the invention provides a method for coloring
hair, eyebrows, skin or nails comprising applying the hair, eyebrows, skin
or nail coloring composition of the invention to the hair, eyebrows, skin or
nails for a period of time sufficient to cause coloration of the hair,
eyebrows, skin or nails.

In a preferred embodiment the invention provides a method for
coloring hair, eyebrows or eyelashes comprising the steps of:

a) providing a hair coloring composition comprising a hair colorant

selected from the group consisting of:
8



4) S is a spacer; 5) mranges from1l to about 50; and
6) k ranges from1l to about 10,000; 10 and wherein the
waabes/esdi ng peptide is selected by a net hod PCT/US2004/029514

conprising the steps of: A providing a |ibrary of

conbi nat ori aI )’at?daﬂgage pepti des; B) contacting
thellbraryo h a hair sarrpletoform 15 a
reaction sol b [GBR)anpSlstfg: (i) phage- pepti de-hair

compl ex;\whdkin unbound hair, and (iii) unconmpl exed
peptides; C) 1solatin the epti de- hair conpl ex

of (B); 20 D) elubiABRiE& 'VP Qﬂﬁt'%ptldes from

5t he pept i dg c(cj)rrplzgxcqé a(ctﬁ)lorlr@ ag@!;?ﬂt ifying the o
remai nin oun e [ i ther in e
pol yner age chai np g@(&?ﬁ?%ﬁ?r@c} ab%'ttﬁy@ql@ )
phage- pept i de- hai 4)c8riphespacenai ni ng after 25 step

D), b f tl
i Lh Che phage: per Bachaey "o taopeh el d ;X

step (D), grow ng &)hk rangescren 1c’@| aboutrﬂOaO@lu t abl e
1097 OWt h 1Rl W e?"ﬁ‘ﬁwé ﬁ% Bmdmﬁéﬁfc{edi%@élédéa‘ﬂ feffiod

phage- peptides fromt wherein
phage- p&PMRfisingthe steesokbout 7 to about 25 ami no

acids and hayg a l}jrﬁﬂdlﬁ@ &fibriafy by cdPbinaddrial g@ﬁerated phage-
measured as MB5O0, to or less than 10-

b) applying the hzﬂqp%tég?'or ant of (a) to hair, eyebr ovvs
or eyel ashes B)f or cantdatimgsthé fibrargof (Apwith lmehair sample to form

15Pepti de-based col ¢ Eﬁ&qsgou%gntcg,ﬁm'{%g.l 35 eyebrows

or eyelashes. In another ‘e nventi on
provi des a net hod (HoPhags-replide-haisicomider.ve | ayer of a

pepti de- based con E}Uﬁﬁgﬁn@ﬁaﬁ}a@ﬁd conprising the
steps of: 9 WD 20 L&[r’ 025505  PCT/ US2004/ 029514 a)

providing a hair HNCOMRISX]d BRPUSSSor i si ng a hair
condi ti oner (“S)el ecisekhtihydhe phagepeptidedizsi cdmplexof (B);)

20( HBP) N - and I%N%@Q‘@%%Qoﬂg pep{_E:As Framfhe" peptide

1) HBP is a i r-Dbi
complex of (B);

E) identifying the remaining bound phage-peptides
either by using the polymerase chain reaction directly
‘ with the phage-peptide-hair complex remaining after
25 step (D), or by infecting bacterial host cells directly
with the phage-peptide-hair complex remaining after
step (D), growing the infected cells in a suitable
growth medium, and isolating and identifying the
phage-peptides from the grown cells, wherein the
30 phage-peptides are from about 7 to about 25 amino
acids and have a binding affinity for hair, as measured
as MB50, equal to or less than 10° M; and
b) applying the hair colorant of (a) to hair, eyebrows or eyelashes
for a time sulfficient for the peptide-based colorant to bind to hair,
35 eyebrows or eyelashes.
In another embodiment the invention provides a method for forming
a protective layer of a peptide-based conditioner on hair comprising the

steps of:
9



2) HCA is a hair conditioning agent; 3) n ranges from

1 to about 1,000; 4) Sis a spacer; 10 5 mranges
wobnra® 0258 about 50; and 6) k ranges from 1 teCcase4/029514

1, 000; and wherein the hair binding peptide is

sel ecte ; : L Si g fo_. -
provi di ﬁag?qﬁo?'idgféa%ggf&g%ﬁ%w&g _glro Hz}i% @Serﬁsg?%? eh(? u@]ogéjgioner
15 pepti%Pé%@te@)ﬁ%ﬁlea@&qws)gcqm@tnngmfary of (A with a
hai r sanpl e tip(HBPIR - #CRanid on sol ution conpri sing:

(i) phage-peptideshair on‘g_kf; (ii) unbound hair,
and 20 (iii) A exetkp ‘%fdes; O isolating the

5phage- pephérédr hai r conpl ex of (B) D) el uti ngI t he f
weakl y bound peptide ept i .conmpl ex o
(B); )é) i dent ipf)ei ng Bﬁgﬁge@ngjlg%bﬂﬁﬁﬁgggat@%age; pepti des
35 ei : Iher byt ESIt R@ tH@Pp6Ié]/h€!fa@QB;mpalng am(l;rg(l on
irec W p = .
remai ni %g after g)en??@%?@?hbﬁfl %?é%ttcfgg bacteri al
host cells directl4) SufSRaAGENphage- pept i de- hair

10conpl ex remai ni ng 5f kefangss &ont Pto aoons0%ande
infected cells inrﬁﬁ I?UI tablfe 30 ﬁ{aO\MLB n&%}lum and
i sol ating and i def®i K{AngpsiRem 1 3%0 dp¥9Qes from the
gr own cedricswheseay ﬁimhaihbindﬁ]’igaepﬁMRslsé@:h ted bgfaf lfgé’chod
about 7 ) ] aci ds and have a bi ndi ng
af fi nityéo&mtrh,% %gg%nggsqred as MB50, equal to or
| ess than 1049 M PaRddBg alibrapy b combinatorfaligenerated phage-
15condi tioner of (alpephpghgi r and allowing the formation
of said protegti v)epeltp%ve_r. éo WO 2005/ 025505 .
PCT/ US2004/ 029514 8N qtiBgae lipeary of k) with ariainsample to form
provi des amet hod faoMeattiomisbmition doriprieig: ve | ayer on

ki n care Compost &) TP HSBRE ComR ondi ¢ oner
sel ected from t he (igr vopognchbatamdy of : i) (SBP)n -
20SCA; and i) [ (SBR) Mrcomdfexedyébtidiaer ei n
C) isolating the phage-peptide-hair complex of (B)
D) eluting the weakly bound peptides from the peptide
complex of (B);
E) identifying the remaining bound phage-peptides
25 : either by using the polymerase chain reaction directly
with the phage-peptide-hair complex remaining after
step (D), or by infecting bacterial host cells directly
with the phage-peptide-hair complex remaining after
step (D), growing the infected cells in a suitable
30 growth medium, and isolating and identifying the
phage-peptides from the grown cells, wherein the
phage-peptides are from about 7 to about 25 amino
acids and have a binding affinity for hair, as measured
as MBj50, equal to or less than 10'5 M; and
35 b) applying the hair conditioner of (a) to hair and allowing the
formation of
said protective layer.

10



1) SBP is a skin-binding peptide; 2) SCA is a skin
conditioning agent; 10 3) n ranges from | to about

W@ 208025508) S is a spacer; 5) mranges from 1l POTAISZY/029514
50; and 6) k ranges from1l to about 1,000; and

uhner o 1 ynsticly B B8Pl maplesbebinga
pr d¥Ptactiye éﬁMer@ﬂaﬂkw @f |l}@3)ﬂ¢fhﬁﬂ$lﬁgltb$ stapserfdat ed phage-
pepti des;) p%waf?@tégklh%ré ) gogftﬁhyco?ﬁ g é"s‘ktﬁ fonfdﬂléher

sanple to orm a reac I on sol ution co rising
phage- psisiecied &t "@(ﬂfﬁpﬁﬁonsﬁtmy oUrnbound skin, and

5(iii) unconplip(SBPpepSCheandC) i soI ating the

phage- pept i def i(gq‘p n‘g ex %( D) eluting the
weakl y bound '2) o? |] mS pept| de conpl ex of
(B); E) whirein fyi ng t he renai ni ng bound phage- pepti dles
either by using t Vi ion directly
wi th the phage- peB‘? %gbsg‘%ﬁﬁ %ﬁpéﬁiﬁ% ng after
step (D), or by imedEig ao%i@mépndntlon@gtagﬁ@ft,l s

fodirectly with the)pRagdRapbindPehbdlicrap.ex
remai ning after S‘&fﬁ s oW ng t écted cells
in a suitable gro %?’and i solating and
identifying the ;ﬂ)amerapgpi‘. frdes 1fto aoths0;cHmin Celbl S,
wherein the phag etlde are fr o) 7 to about
25 amino acids aﬁap‘hgﬁ‘}@e& quﬁoﬂ fﬁ’ Q%L?Hn(ﬁ% for skin,

- as meas@nddvhersiniBBoskire binaling peptidd issseledia by mekod
and b) Sﬂgq gcondi tioner of (a) to skin or

15I I ps angﬂﬁqﬂ et ﬁbépor mation of said protective

| ayer. 11 WO oosmz\e@mg Piibrapsebeambipabrial gengrated phage-
anot her enbodl msntpebhgeg :nvention provides a nethod for

col o L0 S, o chhEERS RS ksl obl) ST B! st o for
col or ant a reactlon solution comprising:
20 (i) phage-peptide-skin complex;
(i) unbound skin, and
(iif) uncomplexed peptides;
C) isolating the phage-peptide-skin complex of (B);
D) eluting the weakly bound peptides from the peptide
25 complex of (B);

E) identifying the remaining bound phage-peptides
either by using the polymerase chain reaction directly
with the phage-peptide-skin complex remaining after
step (D), or by infecting bacterial host cells directly

30 . with the phage-peptide-skin complex remaining after
step (D), growing the infected cells in a suitable
growth medium, and isolating and identifying the
phage-peptides from the grown cells, wherein the
phage-peptides are from about 7 to about 25 amino

35 acids and have a binding affinity for skin, as measured
as MBs50, equal to or less than 10 M; and

b) applying the skin conditioner of (a) to skin or lips and allowing

the formation of said protective layer.
11



selected fromthe group consisting of: i) (SBP)n -C,
and ii) [(SBP)m- Sk - C wherein 1) SBP is a

wekieskssesi ng peptide; 2) Cis a coloring ageBCT/U$ﬂ)03/p29514

10

15

20

25

30

35

n ranges from1 to about 10,000; 4) S |s a spacer;

{n o' abodh A erhBod i o3P imvBRon Bloud g Hanba I %040”“9
l@*epe&@%@ornpr@ngéhﬁétﬁpsm‘ conpri si ng the steps of:
A) provd Cﬂrﬁﬁdﬁhg’éEb&h&étléﬁoﬁ%ﬂi@ﬁtd&h;ﬂsuﬁﬁﬁ% (%‘oranth

phage- contactip [i'brary o

a skin %ﬁg?@w %%OUQ%& PG ?sol ution conpri sing:
20 (i) phagé) (85P) nd»éCSdmch conpl ex (ii) unbougd skin,
and (iii) u ep{d des; isolating the
phage- pept i gi?{s@lﬁ |§§'F of (B) D eluting the
weak| y virereih peptides fromthe peptide 25 conplex of

(B); E) identifyiyq tr) Bﬁ‘j;elﬁraeggli1 rglmrﬁgﬁga@d@hage pepti des

ei ther by u5|ng ynerase c n redction
directly with tHa ﬁa@éobé'ﬁﬂlaﬁ@f%kl n conpl ex

remaining af ter sheprafdds fioh Dio %M&qtd@@obacter' al
host cells di rectlﬁ phage- peptl ‘de-skin

conpl ex remai ni ng) %t%la Sﬁa@E (D) grow ng the
infected cells i rﬁ)anmngebrfmngndmmlbouhﬁ@l;iwm and

i solating and identj es fromthe
grown cells, wher Iﬁw'#%:%p Qﬁ Pp Q"itgg)pd(g?e from
about ANdovhgrein ’th%slamrbmdnw pelatldaaslsaeaﬂemwé)yaa bietitichg
af fini tdbnf&f3|rﬁ#<vlrféas;]té|§%6?asured as M50, equal to or

| ess thanl'0 appl ying the skin colorant of
(a) to the $¥Kin (Wo‘f"fi‘ﬁ@a irajyrhewwpinabyita ggnerated phage- -
PCT/ US2004/ 02951 4eptities;nat i vel y the | nvent| on provides

2 oo ! 02! SRS e ETRY [AAe  beRk forn
nai | col orant a reaction solutlon comprlsmg.

(i) phage-peptide-skin complex;

(i) unbound skin, and

(iii) uncomplexed peptides;

C) isolating the phage-peptide-skin complex of (B);

D) eluting the weakly bound peptides from the peptide
complex of (B);

E) identifying the remaining bound phage-peptides either
by using the polymerase chain reaction directly with
the phage-peptide-skin complex remaining after step
(D), or by infecting bacterial host cells directly with the
phage-peptide-skin complex remaining after step (D),
growing the infected cells in a suitable growth
medium, and isolating and identifying the phage-
peptides from the grown cells, wherein the phage-
peptides are from about 7 to about 25 amino acids
and have a binding affinity for skin, as measured as
MBs50, equal to or less than10™° M;and

b) applying the skin colorant of (a) to the skin or lips.

12



sel ected fromthe group consisting of: i) (NBP)n -C
and ii) [(NBPPm- S]]k - C wherein 1) NBP is a

waoails/essesi ng peptide; 2) Cis a coloring ageBCT/U$ﬂ)03/p29514

10

15

20

25

30

35

n ranges from1l to about 10, 000; 4) S is a spacer;

{nofgggﬁflté;rhgf%%yirﬁabﬁlﬁ% {é?rgﬁn tﬂe naﬁ %l n |ngO'f"§ec~fo)BHJs
SLURPEHRS %?egsl?gt hod 15 conprising the steps of:

20 25 ?30 p?»‘SVIA)né:m Q‘all@bnﬂ‘n 8o bglggﬁ 5?2‘?‘5@5‘ Q%ﬁgﬂpgirent
gfen((a'rA;;\ %‘P?cﬁgigrﬁgn &eg%rr%'Péjqné Slt'Bglﬂtf a reaction sol ution
conpri si ng: il (YBBhage; aebt i de-nai | conplex; (ii)

unbound nai [; [ I ugfzonpl exed pepti des (@)
|solat|ngthg @ﬂ pe'f e-nail conpl ex of (B) D)

el ut i ngvhereineakl y bound peptides fromthe pegtl dg
compl ex of (B); E) Neensid yaingink &ni ng boun
) fr@ PRI

phage- pepti des e usi ng frer ase chain
reaction directl )zt)gv-refsha Cg é‘”ﬂt?@&@ ;pept i de-nai |l conpl ex
remai ni ng after ﬁ)ep rar6 sfr@,h ) é[lj}jlﬂc»]tom bacteri al
host cells di rectl Eg (phage peptl de- nai |

conpl ex remai ni n% growi ng the
infected cells i )amangablfrerrgﬂchBbouhﬁ(otlarm and

i sol ating and i d t“ﬁg& fhnﬁ 1%3593%%,[ @%dzg)(rjes fromthe

grown cells, age- e from
about ?ntddlvféﬁr@m tf@@%hblﬂ@lnsmawdeaasemw lay Bimelihng

af fini bysn'fppismgﬂhlesste%ofreasured as MB50, equal to or
|l ess than 1

ant of
(2 to the A1 s Pravding @iBniotibietmeasasnamtabenage-
BRI EF DESCRI PTI ONefPid&$zQUENCE DESCRI PTI ONS

B) contacting the library of (A) with a nail sample to form

a reaction solution comprising:
(i) phage-peptide-nail complex;
(ii) unbound nail, and

(iii) uncomplexed peptides;

C) isolating the phage-peptide-nail complex of (B);

D) eluting the weakly bound peptides from the peptide
complex of (B);

E) identifying the remaining bound phage-peptides either
by using the polymerase chain reaction directly with
the phage-peptide-nail complex remaining after step
(D), or by infecting bacterial host cells directly with the
phage-peptide-nail complex remaining after step (D),
growing the infected cells in a suitable growth
medium, and isolating and identifying the phage-
peptides from the grown cells, wherein the phage-
peptides are from about 7 to about 25 amino acids
and have a binding affinity for nails, as measured as
MBs50, equal to or less than10™ M; and

b) applying the nail colorant of (a) to the nails.

13



The invention can be nore fully understood fromthe
follow ng detail ed description and the acconpanyi ng

weeosmswsdescriptions, which forma part of POTAIS2004/029514

application. 5 The foI | owi ng sequences conformw th 37

C R 1EREFIDAIERIPTION

Appl i cati© Cont a ' \O ' Seqgue arar or
Am no Athel lrs@@@@n@@nmasmow,ﬂﬂlysmdemeosézqmmfdnqu )

i e Ee
@rﬁ@amogttl'ﬁ@pp ¢fH9enent s of the EPO and PCT 10

5 (Rul es Shéfcﬂrdﬂwﬂ@séﬁ@emeé)corﬂ@fﬂn ARRt370C. 28RS 1281 -A\gneXx

10

15

20

25

30

35

e e L Pl iAok Confiiho Aol Seduences

s egud/nt Antdao AcitbSptyendd Disclosures ethesSéqtﬁmddRul@sS?and

C. gorf%jsténtg\é g@&% |rPeI!@éJal'ﬁfféQ@%ng qgﬁj (\ﬁﬁlgﬁz Qtshdard
an$ﬁ@5a6988)saq@éhft§eweru:eslﬁhﬁg seadirergeptspfitie EPGEQIIACT
NQRide$8.2 54d 28. @é%lé)hﬁné@e@:ﬁoﬁng SHRONBREEE &ftnbal r
b;&‘g'ﬁ'ﬁ%ﬁ? tllggﬁﬂc@g@) reserbglﬁg\ﬁg t| on SE J}qgnyg'egt?de
naaarhd bmnmb agidpsenuetee adbitd bemplyesienthd nM@@‘setOI’Orch@ SEQ

(%ﬁ 5%%9 am no acid sequence of a nail -binding
petlde present invention. SEQ ID NGO 61 is the

am no agkR. |§)ehi@éﬁ¢§eﬂl$faralr©l@md seqdémze pephaitdindifg peptide.

pr esentgEQVIENNDRD is t‘ﬁ%%%ﬁo@@gegﬁ%?\ﬁéeopégﬂﬂy%ﬁ@?e‘?)‘ﬁde.

Fhe " am #5000 HCREHAEnS4-56rra e proine cuicberuenses of hair

;:ﬁlﬁhdmb peptidbe oEtHeSﬁrdsend}m@nﬁ@@?y SEQt ID NO 64 is

e am ce of a cysteine-atta

nai r - bi SR HO5es oo S e o 4 R indino and

aohall-kiadingrzapticlie afhbe @mmﬂ;m\&ntloheavage site. SEQID

NOs: 66, g

sha 00- I?@SIID:iﬁg q& a[)rﬂﬂaadgldqge%?érgcesﬁ%ﬁ%?ﬁﬁ%h%p%p}nde
WB@ Pé‘??@rttWQﬂU@neotl de sequences of the 35 priners

dt [ ;
BZet bd?;m”rﬁ“s“?ﬂ RS grme T Spauet gy PR g Egice

e Presam Nvatliansequences of the bioti nyl at ed

ha| r - bi SEQP MObBZ s thelwligdhndeotds paerr used t&xa rﬂ:eg-
1?}’“\@“2[9%/ 025505 PCT/ US2004/ 029514 SEQ I D NO 7

no acid sequence of the fully protected

SEQ ID NO:63 i is the amino acid sequence of a peptide used as a

control in the ELISA blndlng assay.

SEQ ID NO:64 is the amino acid sequencé of a cysteine-attached
hair-binding peptide.

SEQ ID NO:65 is the amino acid sequence of the Caspase 3
cleavage site.

SEQ ID NOs:66, 69, and 70 are the amino acid sequence of
shampoo-resistant hair-binding peptides.

SEQ ID NOs:67 and 68 are the nucleotide sequences of the
primers used to amplify shampoo-resistant, hair-binding phage peptides,
as described in Example 8.

SEQ ID NOs:71-74 are the amino acid sequences of the

biotinylated hair-binding and skin-binding peptides used Example 9.
14



D21 peptide used in Exanple 16. SEQ I D NGOs: 76-98 are
the am no aci d sequences of hair-binding peptides. 5

WGEEB@sIsMs: 99- 104 are the am no aci d sequenceBCOfUS2004/029514
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35

ski n-bi nding peptides. DETAILED DESCRI PTI ON OF THE
| NVENTISI TRaNOF 2SR e'a?r‘ﬁﬁBtachPs%’dqé‘Hc%%? tﬁgma{fly?pﬁ'otq?t%d

ﬁﬁ{éjences that specifr cal uman
hagptidepised 1 @Jﬁarﬁpﬁ Tﬁty Additionally, the 10

pr esentSEQUBMNOSITaPI®¥idige HAMJ S0dk_5EEnORA bf r?d?ﬂbn‘nhir@
condltl oners and hair, nail, and skin colorants wt

69 durablllty Thefollovvlng definitions are

used heSEQnDaW0s Het04iateetheedraincestid eeqli@rices of skin-binding
| angégt ation of the clainms and the speC|f| cati on.

means_hai r - bi ndi n&ﬁ@‘?tl de. 15 "SBP" nmeans
Skl n- bi ndi nBEJ&dEBDEST | M A Tike INVWENTION

pepti deche pr’éQént lﬁﬁéﬁ%méﬁdwdé%%ﬂtlo%%éaﬂueﬂ@@f‘fhat spetifically
in conditjonin 8
TS BiMAGHAT. Skitnand nafig pit highenay. Adsiionalicbe
TImes;mrtanqmﬁlphl prevides heptidé-basud hair dﬁ@fﬁ(lﬂﬁbg@l}l@ﬁﬁﬁs and
s..or nodifie

| el fiah P Regtin cBlohhs WP BV ARRERIRL, o7 1 erer s

t 0 hqurlﬂeerIbwmgytefmdms aadlsedwaramrmw siasld be refarred to
kin, or pig

S RierBfe t?taﬁ%m‘eed'iﬂ#ﬁeﬁ}e‘a%é%ﬁﬁﬁch ar e

substitd S”F‘%ﬁn% '@NTQhPeFI’tPﬂ,ﬁ term"nails" as used

her ei n“SBPémedr@ dkimBhdingpepticks.| s and toenails. The

term"s cy' a a ied to the selection of

t he hai 'Iﬁ'ébg%%ﬁ%d?ﬂgb'“gm%%& rng, and nail -bi ndi ng

pept i dEJCH’ mérnsphais conditioniagtdgent. refers to the
oncenttséﬁ{, s §I{“r‘?88|lmél'i¥|bﬂ|ﬂ i (usual 'y detergent)

used to ute halr skin, or nails.

Hi gher Qonc@iﬂ&%‘?%@@gﬁg‘?mﬁor Balﬂ,t$lﬂ@, erg@ils. provi de

nore st nggfdarsadpticer.ons. The term "pepti de- hair

conpl exi_ gean$ st.rugt U{ﬁ % r| SI a 35 peptide

bound t8CACHR; PERtidse relgrs toy e§m”é°é‘ﬁ' Heined to each
peftterdyy. pelidetienus granddifed @Iepﬂd% @asnggx mﬁans ’

struct i 0 to e skin via

2 i noi g ‘ERTERal S BRI o8 b lstga 5 sbaptoli"and
PeYelashe®4/ 029514 The term "pepti de- nai I conpl ex"

. t
o, TIREY BRI R BRSO g

ERgMyepyhigh asg I§§P$@t~l’@3cf@ﬁbuman skifl.er s
t 0 e| t Mae teenthals” B8iused herein refers to human fingernails and

toenails.

The term “stringency” as it is applied to the selection of the hair-
binding, skin-binding, and nail-binding peptides of the present invention,
refers to the concentration of the eluting agent (usually detergent) used to
elute peptides from the hair, skin, or nails. Higher concentrations of the
eluting agent provide more stringent conditions.

The term “peptide-hair complex” means structure comprising a
peptide bound to a hair fiber via a binding site on the peptide.

The term “peptide-skin complex” means structure comprising a
peptide bound to the skin via a binding site on the peptide.
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pepti de-skin, or peptide-nail conplexes. 5 The term
"MB50" refers to the concentration of the binding

woepisiodssost hat gi ves a signal that is 50% of t RET/US2004/029514
maxi mum si gnal obtained in an ELI SA-based binding

assay, SRS ?Q?ﬁ%é @FF@ [ﬂﬂn %?%ﬁ?%ﬁ@%&e BERBHERT a

an indication o

i ntRapdideiewngdrto dingemaily sttoemean \d@ ﬁptun@ngsslt@fort e peptide.
conpl ex. Th-@"'férﬂno‘ﬁﬁptléé@ulé@ré{% HFmYE35@rershs elifef bEpELhair,

thelnterictlon de wth its correspondi ng

sugntidesskin ﬁﬁ@epaiﬂ?nnqﬂm%m@%ﬁn nity" refers to the
5strengt T tekrime’ MBgoe réfeks anthef conzehtratbmaf trepbihdmgdpiide

t bi ndi ffi
verhAEGVRSpaIGndl iatds BD% of teaPRBGHI sidnal Olaasdhin
i n EdSEb&ediindihg dusagl ag dassihed mE)@mpltaeQ mThaeniBgg
t. it of .
2B e i e SRS b o
© ar dhesemposesisoft eqonmieXthsﬂxwerfﬁhe \ahtumcf ddsgsthe
10 ncr SRBFLY LTGRO wehelics win s sosengnding suntesto
Aspar agi HeAeHR "Risting atfindy @ﬁ@ﬁ@@%ﬁ@ﬁﬁ@@;@f@e nteraction of
G' W @ﬁuﬁ@gé@d@ WitHR s ?e@fécﬂ@ dhbSiratel nIEh(a Nﬁ’dlng affinity is

S ol euc Leuci eLeu Si ne
v DR TSR BRy St e M EserEe SRR A EY R based
Serbnm@ﬁngSé\'ylreom neThr T Trypt ophanTrpW 16 WO

152005 O AL PSR TRl P o

exrﬂ pedels i pohnsiptide. Tmedplécbwmg atredatigns stitsedhegrein to
squgmggp?%,ﬁe%%ﬁg gfds non-codi ng sequences) and
9

fol |l ow non- codi ng sequences) the coding
Three-Letter One-Letter

Amino Acid Abbreviation Abbreviation
Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartic acid Asp D
Cysteine Cys C
Glutamine Gin Q
Glutamic acid Glu E
Glycine Gly G
Histidine His H
Isoleucine lle I
Leucine Leu L
Lysine Lys K
Methionine Met M
Phenylalanine Phe F
Proline Pro P
Serine Ser S
Threonine Thr T
Tryptophan Trp W
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5 sequence. "Native gene" refers to a gene as found in
nature with its ow regulatory sequences "Chineric
wgens/2sefers to any gene that is not a nativecgesz04/029514

conprising regulatory and coding sequences that are

noty BQHQd together in nature. igﬁordl ngly, aYchl nmeric

gen@/ may conprise regulatory s ences and codi ng
sed(@liiees that are derived fromved different 3burces,

or regul at ory sequences and codi ng sequences derived

fromthe :

i 1 er onC Raro PR S8R PRl Ut BEhElens.a speific

r efREptein, dn@lu@l@geregukatwmusyc%gmeﬁm (Véenawpdmg

or %al'uéﬁbeé)%nd foRbwiry *@hbﬁ%@% $dtuenchs) Hedodin

ni sm by, gene transier . Forelgn genes can comprise
St oGERe SV NE. B0 TPHITS Ao AR (OHBOIB RGRyBAMITS own
or rebulatory ceqasrses " hitresitigenet refel's 1eanbgems At A6t a

chdR 2 R o TRt EaROl e, %mdb' 287 s s Tt ereot
S k|f0wwtogetlneterenmatureﬂmmuglyd araimenc gsnameay coapese

an%@ﬂ‘lgf’&g%@ benéy ngh gsaﬂg%%%ﬁ%%és Wg@gégﬁé@ﬁgm

enﬁﬁ t asse to~construct . i .
fe@h%@h"&ﬁﬂ QF regH ey sesences apd cading sasiugnces derived

sedtmmiee Qém@%urcémﬁm%lrﬁahgbdtnh@ rﬁﬁﬂmfmréréh@ ﬂ{eﬁpﬂwla@ﬁﬁmd
chem ca

t
DT R A Bt ety oRYE g Agse ok Ml aaua Inthd host
pr Gﬂ’@aﬁms&s bubthadig intretaded irdaitivahostyorgkaisns by genbdransfer.

per, 0 [
D e inn e Al 06teLheSAETTIE ek native
15t ajargRRiams; oF chisterifagenffe expression based on

opt i m zagiyRiheQt geﬂ%' 51 b@%s§§ﬁ1%ﬁéb°ﬁorh%lfg%ﬁh§l%bh&@%undlng
t ce skilled” arti sa

n b| s, of the .
3)? AL RnaTTIRaI PUBRCHFES eResPGe digisdnown to those
exwkfﬂednmthe bric Gthese busidig blscky @l@'@ﬁéﬂ\@hd%\nhbére@ to form

T T Y T e——

20derantdéejgelﬂ@m Chemically isysthesizied” vdsenedateécholamm}uence of DNA,
i nfrﬁéé??stfh%’f‘tﬂescct?rﬁgbll\ém Jﬁ: &B@b%r@%‘éﬁﬂﬁed rFVlﬁBS l\hdﬁnual

a uence or a
sedtientieal syafhiosiaph eDNégnﬁmb@r%sccgmméh@@slsmgeweu-estabhshed

nucﬁr@@édﬁés sreiRoReed SRahREl SRRhES3TahDe POforRRd Béing one

Y CWCg%@ér%?jrys%\fﬁvféﬁf?emagh@%s%\mpﬁqoinglyf‘]’the genes
25| nfcandreciailotes for aptical géne expiesaiopr masesisomgpiimization of

St Zi"1t91'c|e'oﬁ|}ﬁe ﬁgguﬁh‘%@{bﬁ%@gﬁ@ﬁé’(&% @%%gﬁ@ﬁ@%é%gd'% skilled
Cwlmmr@@gmth%gkeilh@wafesmm&é genetexarassian ibaodon

| eadage 9 HI48EE Qéwaid%ﬁh@@é codOR HRRPEY bg,tﬂ;'ééﬂoztf [()e%termlnatlon

rec nitio uence processi ng
38@65@3 &Oﬁﬂas §?B§Pﬁ %9& Q1 ASufyeY of gm%iegwed from the
30r eﬂmsscélbwaeﬂ%mm:eﬁnf@rmaﬂ@b||§aﬁllatb€mt rolling the 5

expr essheRap ﬁgﬂbg G FEUEH BN sdARSLLINE B ol 8

gener al Séquence i s
pr GRBEIEE asune esicksequanest cByitalle ragulatiyy isequencesiefer to
SP?‘PE?Eﬁ?é 'SBHUENEEY lo¥StedRistredim BB roRlRRSY s€fuences), within,
or downstream (3' non-coding sequences) of a coding sequence, and
35  which influence the transcription, RNA processing or stability, or

translation of the associated coding sequence. Regulatory sequences
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el enents derived fromdifferent pronoters found in

nature, or even conprise synthetic DNA segnents. It
wO200rdest ood by those skilled in the 10 art POats2004/029514

different pronoters may direct the expression of a

whc‘md‘é‘ g,r er%te}& é Enoﬂrle%?érj set(%ﬁ%ﬁﬁes Yhtrdhs,

ent es O es onse
d| fncéy@ﬁnytairmr@ﬁﬁﬁwtlan S@ﬂUfp'lW%ﬁ al\b‘gupmeasmw&ta @ﬁgctor

Pr Q{‘[ﬁ?ﬁg%ltéﬁytr@fbtetﬁﬁié%ﬁ drane to be expre?sed :jnt nost

ce yRes at npst times conmon erred to a
oonst | F PTowetess GrisrLibe DA se@aiRraanatic cbgnmliner be

5t hagxpsésyien bha Imatng:mnbbexéumﬂlonbbm\dﬁrl rdral, a coding

aerRBRCHGERHERNETo £ DGRl R Eo e e FStrs kg

i detarivedlin theinentinetyatroimva ngtivergene,eorrbe’ emppesed ohdiffeeent
USelloMBHR doriveR RS dif Jﬁgﬁﬁ\g&ﬁ&ag R neBiS, BF 8V

accunul ation o
f r GOMRIe HEtheti IaNé\ %@Qfﬂe'ﬂtﬁagjh'érﬁ{nd@ﬁt@ﬁé byrthese skﬂhed in the

1OEXFHrBﬂﬁt et @Joﬁibtél%f Rk td@ebfm@%méﬁio%; H@%Iel iRdffferent
retrers 0

tid { t he
2 BRSYBSBE £OE tymbay of o gb‘%en%f%qge&ﬁtdqvmww SldisPonse
of ta diffesenbemdrdimmnentabsiuphysigogicalyesretiticres. | Fronsdtels whlch

L e 56 SRR T pRRILR RS Jlftr sl ™

el c acl d s are re
" t renygenlydefesred iOe@@ mmsﬁmtwe @uromotafanslfc & fustirer recognized

15Or Qﬁﬁﬂ Sif%e indst 844Bs ’fh%séxa%? bbundHe &f rkeg u%%llg Uéhces

een ragfpfogép %AY?rg? qag}wg&ta%dme,%;@égﬁéugnt Iengths may

polnavedﬂemtcampr@ﬁqmmev.tﬁo The terns "plasmni d"
‘vector'"_.and "cassett

|
o) ront TR GrMCaRPHssion i 05ed Refnerdr to f PSSy
c e randedtabiet sdoohiudatiard of sensee(MRNANGr astiséise RNA deived from

Of Oftﬂé ﬂpcf‘e'lc{ &HE?Fagiﬁ cﬁthec’ r{\f%ﬂ%lq %é&ho‘?‘?&?& c)SHa‘?Qr fo

t onoino repl ng s

gerﬁmlat@negijMglmqmmhdphage or 35 nucl eot i de
sequencehe ﬂekme%B%Afgrﬁia't.sHl @‘f%{s% tRe %ﬂfaﬂg’fe? of ¥ nucleic acid

dOL#b| e-strand erived from any source,
in

(ameent anmﬁﬁ&en@m%%@ bgst erganiseyeRviEng i genslicaly
j oistaisle diharkaeedi Hedt oitaisind boMEMitP I rasdfoamed wm:l@h:

25 ek iauteRln Bisd REal sBRuBH6G BT ing o
sel“wangformedeorganikioes. al ong with appropriate 3' ‘
unt r ans HeA@rmSRBYESIP réﬂéﬁ‘é’;cﬁcélﬁ}vhrch hHs%@érPfrgﬁéfbﬂﬂed or

casset%? refers to a F%eCI I c vector cont al nl ng

f otEngiecieherdnaanabieR EnsiRmaion oramnTeiontky he
foreabgeno@gpelyhhgltgoﬁa@|sbqi;|@m@ transformation of a

h ll. . f
P S e S S Lot o
hachngmostraakelement ofigdi darnying gerdewhizheargmal paet dfttiae
al lc%WtrEPﬁ'te?%mﬁr?gf th%xc%rlleﬁﬁé E’JEUQIIy n&ﬂﬁ% f9frh o ﬁﬁ%@ar double-

I gn ho teriopha
r efSénaned DNAimelsctilest Suq:h ements may be autonomously

replicating sequences, genome integrating sequences, phage or

35 nucleotide sequences, linear or circular, of a single- or double-stranded
DNA or RNA, derived from any source, in which a number of nucleotide
sequences have been joined or recombined into a unique construction

which is capable of introducing a promoter fragment and DNA sequence
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bacteria. Altered fornms may be used for the purpose of

the present 10 invention. The preferred bacteri ophage
wooddanswed fromthe "wild" phage, called M.3PCThs2000829514

system can grow i nside a bacterium so that it does

K
ol ShEe@¥a diRerifintuci31oR FRhaabropfRREE TrlaniBirta
phegguenpedntaea mell pherges r@ptlaly ‘casedite’sefars tha spiesiiicasector
of ccf)Mﬁﬁ'ﬁr‘ng??%ref@i S%r%‘ an&%a@ﬁ? élgﬁ'%n‘?%lrﬁé@dlﬁorp{d)fh%' Breign
on the s ace acteri|o e or
pafene that factitatq tra'asffpgm@w ﬁfe@ p@dw@rd@sm?" beEXRession

5 DTWteD%rQ@as C|ﬁ@9€@tﬁt'§oﬁﬁ’a|ﬂ|h§'affoﬂ;%h @nélérnHQfa@/mg
ei n

po% %Hkagé '8%5%&’%%(%‘83 ma)értgﬁi a'g‘é’}ﬁgyce ﬁ@@s

P@Eﬁreemohmﬂﬂyatgamancaﬁ@rmgnémtl on" is a techni que

s o i A I 5 g

St bactaria. Plesebionastmanrbearsedifor teupunpost of thegpresent
10 t el‘ﬁbéhﬁ’é‘r?STHé%@efeﬂ%ﬂ%d&t&fo%h‘é@b' is 'él@ﬂ%k?]'fr%g{ ﬂ% %I’d ﬁﬂgge

re SCr 00 .
y '%d W% %Pﬁﬂgéuﬁt&m @%HF% inside gsicieriy, %th?épt does
25ndie:te:smtd>yEEdetdeﬂrt infeetglb@ntdusestilbiohfaké aBRr FHARYEs

Eifnelsf. B fpol il ¥NmpRRer 12 U T ane
Enqw st The terw [prageatispleyt refevistth tee ddsﬁlagsoﬁnsctlmdl doreign
15 S %rﬁgbes"&i#?ﬁéll g@&@ébﬂrtﬁﬁ%kﬁécg ?%?ct%‘?iregﬂggé'%? BREgetid
Prreﬁl Heleps G@PWB& anginegres pagge pay beHeed iy praseahpeptivies
Pukd s6dvnBats"SfABIr natide WiHaYe bMtérn%CIFvém@e(|ﬂa9§r7és miyde

pr esent L vent i ses S g i c hair-bindin

PR aeet By GoP iR PhB R AP REO it aebe SR9UERERS use

in cond‘IFt(J‘,lahelIr potymerasbwhiirgrezgtiohsis 4 techhiygiehaied for the
20 PR e Sy S R an

I rﬂ@ﬂﬁaﬁ%nal Hair I nporters and Product s (Bel |l erose,

NY) , | nSelinkibfd RslomISiRamY BNAWn%&LMome@&&m&%& used

Ahereinars el Kapin ehihesait ahd Aim geASTIaR DEATIOR! 4y,

t higritbelh,r E sRinamdeMahatiéOT 2 l%&lé@éi@E @fﬁo/gf@/ elArS]ZéEMéQJ?? gxiat%gal
25 gi¥attind E8bRGoR SFHE Bafodt Abrably Pogt. i Sering

butaithor, N}rfc(ﬂ989)1@1aselpeftﬂaﬂ\kmtlatlsvarrdaby Silhaey, T. J., Bennan,
avgi |_ %r'\(? Eh 9@t' rl%(p&%%éﬁf%j@% @g);eF% n@pbgﬁc{

aval

< aitior beberatary (ﬁ‘a'ﬁ'd?f%ﬁ Spring Hgnen NY 38 4=|)a|an§ bam@subel
t g éBalMurb@nﬁbb%d@%ime@I@ch@rlBTb@?S published by Greene

r - Bl ndi SKi I.nd ndi ng Pepti des
30 iﬁi"ﬂb'ﬁhﬂlﬂ ’ﬁgé QJ&QGY 'e% di ng pepti des

( SBPs) Hmjprmnlt inyentiom gopypised speifiBPajr-FEindidgf skindinding,
hesrid RabmdARP bt SatP M S udd Rlconditioners and coloring agents
for the hair, skin, and nails.
Hair, Skin, and Nails
35 Human hair samples are available commercially, for example from
International Hair Importers and Products (Bellerose, NY), in different
colors, such as brown, black, red, and blond, and in various types, such as

African-American, Caucasian, and Asian. Additionally, the hair samples
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specifically bind with high affinity to hair, skin and
nails, respectively. The 10 hair-bi ndi ng,

wekieskssesi ng, and nai | - bi ndi ng peptides of thecpuss®nn29514

10

15

20

25

30

35

invention are fromabout 7 am no acids to about 45
a bRGH f
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ecte usin
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peptides include, but are not limited to nail-binding peptides selected by
the screening methods described above, including the nail-binding peptide
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The peptide-based nail colorants of the present invention may be
used in nail polish compositions for coloring fingernails and toenails.
Nail polish compositions are herein defined as compositions for the
treatment and coloring of nails, comprising an effective amount of a

peptide-based nail colorant or a mixture of different peptide-based nail
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aluminum lakes of FD&C Yellow No. 5, of FD&C Yellow No. 6, of D&C
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water-ln-OII or oil-in-water emulsion, as described above. In these

compositions, the proportion of the peptide-based skin colorant is

generally from about 0.001% to about 40% by weight relative to the total

weight of the composition.

Methods for Treating Hair, Skin, and Nails
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The present invention is further defined in the following Examples.
35 It should be understood that these Examples, while indicating preferred
embodiments of the invention, are given by way of illustration only. From
the above discussion and these Examples, one skilled in the art can

ascertain the essential characteristics of this invention, and without
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11EKE5 M4 ] 4ppert80% of the supernatant was transferred to a fresh
tube, 1/6 volume of PEG/NaCl (20% polyethylene glyco-800, 2.5 M sodium
chloride) was added, and the phage was allowed to precipitate overnight
at 4°C. The precipitate was collected by centrifugation at 10,000 x g at 4
°C and the resulting pellet was resuspended in 1 mL of TBS. This was the
first round of amplified stock. The amplified first round phage stock was
then titered according to the same method as described above. For the
next round of biopanning, more than 2 x10"" pfu of phage stock from the
first round was used. The biopanning process was repeated for 3 to 6
rounds depending on the experiments.

The single plaque lysates were prepared following the
manufacture’s instructions (New England Labs) and the single stranded
phage genomic DNA was purified using the QlAprep Spin M13 Kit
(Qiagen, Valencia, CA) and sequenced at the DuPont Sequencing Facility
using -96 glll sequencing primer (6'-CCCTCATAGTTAGCGTAACG-3'),
given as SEQ ID NO:62. The displayed peptide is located immediately
after the signal peptide of gene lll.

The amino acid sequences of the eluted normal hair-binding phage
peptides from the 12-mer library isolated from the fifth round of biopanning
are given in Table 1. The amino acid sequences of the eluted bleached
hair-binding phage peptides from the 12-mer library isolated from the fifth
round of biopanning are given in Table 2. Repeated amino acid
sequences of the eluted normal hair-binding phage peptides from the 7-
mer library from 95 randomly selected clones, isolated from the third round
of biopanning, are given in Table 3.

Table 1
Amino Acid Sequences of Eluted Normal Hair-Binding

Phage Peptides from 12-Mer Library
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Table 2
Amino Acid Sequences of Eluted Bleached Hair-Binding

Phage Peptides from 12-Mer Library

B 05/ 025505

Clone ID Amino Acid Sequence | SEQ ID NO: Frequency1
1 KELQTRNVVQRE 19 8
2 QRNSPPAMSRRD 8 5
3 TPTANQFTQSVP 20 2
4 AAGLSQKHERNR 21 2
5 ETVHQTPLSDRP 22 1
6 KNFPQQKEFPLS 7 1
7 LPALHIQRHPRM 23 1
8 QPSHSQSHNLRS 24 1
9 RGSQKSKPPRPP 25 1
10 THTQKTPLLYYH 26 1
11 TKGSSQAILKST 27 1
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There was a multiple DNA fragment intersion in these clones.

EXAMPLE 2
Selection of High Affinity Hair-Binding Phage Peptides
Using a Modified Method

The purpose of this Example was to identify hair-binding phage
peptidés with a higher binding affinity.

The hairs that were treated with the acidic elution buffer, as
described in Example 1, were washed three more times with the elution
buffer and then washed three times with TBST-0.5%. These hairs, which
had acid resistant phage peptides still attached, were used to directly
infect 500 uL of mid-log phase bacterial host cells, E. coli ER2738 (New
England BioLabs), which were then grown in LB medium for 20 min and
then mixed with 3 mL of agarose top (LB medium with 5 mM MgCl,, and
0.7% agarose) at 45 °C. This mixture was spread onto a LB
medium/IPTG/ S-Gal™ plate (LB medium with 15 g/L. agar, 0.05 g/L IPTG,
and 0.04 g/L S-Gal™) and incubated overnight at 37 °C. The black
plaques were counted to calculate the phage titer. The single black
plagues were randomly picked for DNA isolation and sequencing analysis,
as described in Example 1. This process was performed on the normal
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Clone ID Amino Acid Sequence | SEQ ID NO:
D39 LGIPQNL 39
B1 TAATTSP 38
Table 6

Amino Acid Sequences of High Affinity, Normal Hair-Binding Phage
Peptides from 12-Mer Library

Clone ID Amino Acid Sequence | SEQ ID NO:
Cc2 AKPISQHLQRGS 40
A3 APPTPAAASATT 41
F9 DPTEGARRTIMT | 42
A19 EQISGSLVAAPW 43
F4 LDTSFPPVPFHA 44
F35 LPRIANTWSPS 45
D21 RTNAADHPAAVT 46
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A titer-based

assay was used to quantify

the phage binding. This agsgWwipEgS3Ires the
Selection of High Affinity Fingernail-Binding Phage Peptides

The purpose of this Example was to identify phage peptides that
have a high binding affinity to fingernails. The modified biopanning
method described in Example 2 was used to identify high affinity,

fingernail-binding phage-

peptide clones.

Human fingernails were collected from test subjects. The
fingernails were cleaned by brushing with soap solution, rinsed with
deionized water, and allowed to air-dry at room temperature. The
fingernails were then powdered under liquid N2, and 10 mg of the
fingernails was added to each well of a 96-well filter plate. The fingernail
samples were treated for 1 h with blocking buffer consisting of 1 mg/mL
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The purpose of this Example was to identify phage peptides that
have a high binding affinity to skin. The modified biopanning method
described in Examples 2 and 4 was used to identify the high affinity, skin-
binding phage-peptide clones. Pig skin served as a model for human skin
in the process.

The pig skin was prepared as described in Example 1. Three
rounds of screenings were performed with the custom, pig skin bottom
biopanning apparatus using the same procedure described in Example 4.
A total of 28 single black phage plaques were picked randomly for DNA
isolation and sequencing analysis and one repeated clone was identified.
The amino acid sequence of this phage peptide, which appeared 9 times
out of the 28 sequences, was TPFHSPENAPGS, given as SEQ ID NO:61.

EXAMPLE 5
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Table 9
Titer of Hair-Binding Phage Clones
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B'a?i%'lﬁﬂg %liqe I%'S/er of Parafilm® under the top 96-well block of a Minifold |
Dot-Blot System (Schleicher & Schuell, Inc., Keene, NH), adding hair or a
layer of hairless pig skin on top of the Parafilm® cover, and then tightening
the apparatus. For each clone to be tested, the hair-covered well was
incubated for 1 h at room temperature with 200 uL of blocking buffer,
consisting of 2% non-fat dry milk (Schleicher & Schuell, Inc.) in TBS. A
second Minifold system with pig skin at the bottom of the wells was treated
with blocking buffer simultaneously to serve as a control. The blocking
buffer was removed by inverting the systems and blotting them dry with
paper towels. The systems were rinsed 6 times with wash buffer
consisting of TBST-0.05%. The wells were filled with 200 yL of TBST-
0.5% containing 1 mg/mL BSA and then 10 uL (over 10'? copies) of
purified phage stock was added to each well. The samples were
incubated at 37 °C for 15 min with slow shaking. The non-binding phage
was removed by washing the wells 10 to 20 times with TBST-0.5%. Then,
100 L of horseradish peroxidase/anti-M13 antibody conjugate
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0.652 0.222 0.104 0.023

A36 37 0.585 0.222 0.173 0.029

Cc5 48 0.548 0.263 0.047 0.037

C10 47 0.542 0.105 0.032 0.012

A5 43 0.431 0.107 0.256 0.022

B1 38 0.42 0.152 0.127 0.023

D30 58 0.414 0.119 0.287 0.045

c13 52 0.375 0.117 0.024 0.016

C18 50 0.34 0.197 0.132 0.023

As can be seen from the data in Table 10, all the hair-binding
clones had a significantly higher binding affinity for hair than the control.
Moreover, the hair-binding clones exhibited various degrees of selectivity
for hair compared to pig skin. Clone D21 had the highest selectivity for
hair, having a very strong affinity for hair and a very low affinity for pig skin.
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Results of Peptide Competition ELISA

Sample ‘ A450 SEM
Antibody-Conjugate 0.199 : 0.031
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Phage D21 and 2.141 0.083
Control Peptide
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used in the PCR reaction were prinmers: ML3KE-1412
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EXAMPLE 8
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endogenous biotin in the skin. This was done by addi ng
streptavidin to the 20 bl ocking buffer. After bl ocking
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Of . S B PES RO AL SR described in the Ph.D.™ Peptide Display
Cloning System (New England Biolabs), were used. The amino acid
sequence of the resulting shampoo-resistant hair-binding phage-peptide is
NTSQLST, given as SEQ ID NO:70.
EXAMPLE 9
Determination of the Affinity of Hair-Binding and Skin-Binding Peptides
The purpose of this Example was to determine the affinity of the
hair-binding and skin-binding peptides for their respective substrates,
measured as MBsg values, using an ELISA assay.
Hair-binding and skin-binding péptides were synthesized by Synpep
Inc. (Dublin, CA). The peptides were biotinylated by adding a biotinylated
lysine residue at the C-terminus of the amino acid binding sequences for
detection purposes and an amidated cysteine was added to the C-
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followed by stirring overnight at roomtenperature.
Trifluoroacetic acid (0.6 nL) was added to the
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This washing and centrifuging process was repeated 2 more times. The
functionalized carbon black particles were then dried by lyophilization.
Synthesis of t-Boc-Protected Hair-Binding Peptide from Phage Clone D21
The purpose of this reaction was to protect the amino end group of
the hair-binding peptide. The hair-binding peptide from phage clone D21
(0.25 g), given as SEQ ID NO:46 (95% purity, obtained from SynPep,

58
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D Do B 5

was pur J’I’T’lla%%r;?cyseeéiiﬁwf%cék%ple was to dye a sample of natural white
hair using the peptide-based-carbon black hair colorant prepared in
Example 10.
A bundle of natural white hair (approximately 100 pieces) (from
International Hair Importers and Products Inc., Bellerose, NY) was cleaned
by mixing with 10 mL of 50% isopropanol for 30 min and then washed at

least 5 times with distilled water. After drying in air, the cleaned hair was
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with water/ether. EXAMPLE 14 Preparation of a
Pepti de- Based- Carbon Bl ack Hair Colorant 25 The
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product was characterized by LC/MS.
EXAMPLE 13
Preparation of a Peptide-Based Hair Conditioner
The purpose of this Example was to prepare a peptide-based hair
conditioner by covalently linking the hair-binding, cysteine-attached D21

peptide, given as SEQ ID NO:64, with octylamine using the
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drpgharation of Acid Functionalized Carbon Black Particles:

In a 1,000 mL beaker was added 25.5 g of carbon black (Nipex-
160-1Q from Degussa, 100 g of ammonium persulfate [(NH4)2S20s] (98%
from Aldrich), and 333 mL of 1.0 M HzSO4 (98%, GR grade from EMD
Chemicals) aqueous solution. The mixture was stirred with a magnetic stir
plate for 24 h at room temperature. After this time, the reaction mixture
was transferred to a 500 mL plastic centrifuge tube and centrifuged at
8,500 rpm for 20 min. The supernatant became clear and was removed.
The product was washed 6 times with deionized water using centrifugation

to collect the product after each wash. The final product was neutral (pH =
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using a lyophilizer for 2 days, yielding a dark
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Table 14
Results of ESCA Analysis of Functionalized Carbon Black

Sample C% 0% N% S% -NH,/-COOH

Acid Functionalized Carbon | 89 10 ND’ 0.1 0
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25 pol ysil oxane hair conditioner. The reactive side
functional groups of the D21 peptide, given as SEQ ID
wolnes@2sanere fully protected so that the reacPComSmoui29514
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( 8?otal of 92 5 X 1204 rholecules were attached to the surface after reacting
30 with ethanolamine, and a total of 7,700 D21 peptide molecules were
attached to the carbon black surface after reaction with the peptide. A
calculation of the peptide density on the carbon black surface, revealed
that each D21 peptide occupied 4 nm?, which is comparable to the peptide
density attached to the phage, approximately 12 nm?>.
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25 by volune) was used to cleave the protecting groups
fromthe side functional groups of the D21 peptide.
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trityl; and Otbu means t-butoxyl) (MW 2522, 0.02 mmol, 95% purity from
SynPep, Dublin, CA), given as SEQ ID NO:78 was dissolved in 1 mL of
dimethyformamide (DMF, from E. Merck, Darmstadt, Germany) in a 5 mL
round bottom flask. Polysiloxane fluid 2-8566 (77 mg) (N%=0.875%,

0.024 mmol of =NH,, from Dow Corning, Midland, MI) was dissolved in 2
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(Ehopiel et 5edh oo PRl o ey
héunctionahglioupsoéthe D21 peptide. Reagent (1 mL) was pre-cooled to
-20 °C and then, added to 100 mg of the D21 peptide-polysiloxane
conditioner. The mixture was stirred for 3-4 h at room temperature and
then Reagent K was removed under high vacuum. Then, the Fmoc
protecting group was removed from the N-terminus of the peptide by
- adding 61.2 mg of 20 vol % piperidine in DMF to the mixture and stirring
for 30 min, followed by pumping under high vacuum. The final product
* was not completely soluble in THF, DMF, or DMAC. GPC analysis of the
final product was not possible because of the low solubility.
EXAMPLE 17
Effectiveness of Peptide-Based Hair Conditioner
The purpose of this Example was to demonstrate the effectiveness

of a peptide-based hair conditioner in reducing frictional forces in human
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20 25 67 WD 2005/ 025505 CLAI M5 PCT/ US2004/ 029514 What
is clainmed is: 1. A hair-binding peptide selected from

woheosgesiep consisting of SEQID NGs:5, 6, 7, 8CTAS208/029514

11, 12, 13, 14 15, 16, 17, 18, 19, 20, 21, 22, 23,
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tf@lcg@lﬁ) the Bn@i@heSthe/hali lobks kand fegls; aied Hseasiekit is to comb.
CEOE P8 g ARA 0 ot SR g
| sneobR rfewdfkaif Iber destado sg/@rhafdaﬁ@lant!i?t'\f? % e IS asmer a"y

&?,Qé{% rﬁbhgquﬁ A di bl ock, peptide-based hair

an

O oot o oo RET LR Sl eg ) dinte . yhich
i%tbr%ﬁé %t@ @f mﬁélr—kt))lmtﬂngbeptMQQQlea dsr SEQLD NOakhd govalently

| CK, e
g RrpuheRaRol i Pt g jﬁ% ARSI a )
Neixtiee af @125% by weighy oféipe peptide-byses! penditieasianch§.5% by

E[bthg o?‘@@rfﬁ%rlng(;ﬁg ﬁgnf (APW Eeélﬂwlﬁblgééatw IQPQ} dl&llleﬂ

skin col or avi

gWﬁt&"aI Ta@ agu@w%solyggp)w@a mexed, r{pagpq%d minh using a

28/N4r98R2ARTAN HiGR Sieat Lakbratbiyidixeg (Pimrsoe Madhjnes, irx.,

ag%g{kpr I@%@@M&.jﬁndﬁggné%ﬁ]gﬁ%&ﬁoﬂ ht g?aﬁ\pgo Héad and a
0.95 cm mini-micro tubular frame. A 0.5% solution of Dow Dow Cornlng
929 Cationic Emulsion (Dow Corning Corp., Midland, Ml), a commercial
conditioning agent, in distilled water was prepared using identical mixing
conditions.

European dark brown hair switches (International Hair Importers
and Products) were cleaned before testing by immersing in isopropanol for
30 min, then washing 10 times with distilled water. Single hair fibers from
these switches were sent to Textile Research Institute (TRI), Princeton,
NJ, for friction testing. At TRI, the hair fibers were immersed in the
conditioner solutions for 5 min at approximately 35 °C without agitation.
Afterwards, they were rinsed for 1 min in lukewarm water and then dried
overnight at 21 °C and 65% relative humidity.

Frictional force measurements of treated hair fibers were measured
by the Interfiber friction test using a single-fiber friction apparatus, as
describe by Kamath et al. (J. Appl. Polymer Sci., 85:394-414 (2002)). Hair
fibers were evaluated at high normal forces (high load) (0.74 g) against a
chromed steel wire, crosshead speed of 1 mm/min, using an Instron
Tensile Testing machine. And low normal forces (low load) (8.5 mg) were
measured against another single hair fiber using the TRI/Scan™ Surface

Force Analyzer (Textile Research Institute). This apparatus measures
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The peptide-based conditioner had a lower average friction than the
‘Dow Corning 929 Cationic Emulsion conditioner in both cases.
Subsequently, a conditioning sample of 1.5% lecithin was tested for fiber
friction (low load) and the average mean frictional force was 3.366 mg,
indicating that the conditioning effects observed with the peptide-based
conditioner was not due to the presence of the lecithin in the formulation.
‘These results demonstrate the effectiveness of the peptide-based hair
conditioner.

67



105 M 15. A conditioner or colorant according to any
one of Clains 5, 8, 10, or 13, wherein the skin

woizodioassopept i de is fromabout 7 to about 25 aRCMWS2004/029514
acids and have a binding affinity for skin, as
measured as MBS0, eqwlCLRll\ﬁé less than 10-5 M 16. A
colorant according to anyome of Clains 7 or 12
wherein the nail binding peptide is fromabout 7 to

Whaefl?soiz‘lﬁrﬁ arino aci ds and have a binding affinity for

as neasured as gg’_ ual to or | f%iﬁ
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o, D1 255D, S0TRL 54, a5 S lap, GbladiAY L;%pt“%dé‘é 4,
46 4748, @ 60c51 162,158 54| 6D, B, 58, pPInb4H6G Geian dg/&hpl e

to forma reaction solutlon conprising: (A

phage- pepti de-hair conp %@) unbouna hair, and (C)
2. unéomit-eirdingmentidess s<%t|fpftb1 in SER KPP
phage- pepti de-hair conplex of (ii); (iv) eluting the

kl'y bound tides f I f
3. (1 Meknanabe beBss o5 BaN DSHaIPIeh (v
|dent|fy|ng the remai ni ng bound phage-peptides either
4. Oh& hRgs. pOTRGRISTL AR BBl PRl e bEfFal ¥R
(HBE)y - HOA, Weremﬁ ecting bacterial host ceI I's directly
Wi talg ﬁgp |Q|§ar%?m9ﬁlemq§§e[5fﬁier conplex remaining after

e |nfected cells in a suitable

@MHCﬁeauaﬁmlr ﬁ‘h’éd't‘%@f‘gﬁgﬁ@ ;&M i dentifying the

Qgenﬁaﬁ@egﬁémn@abbbm o00own cells. 18. A
nditioner or colorant according to Caim15 wherein
the skin binding peptide is isolated b process

5. COIipdib&)dkg ptpiidesbaped skin dongitionev hdving tée Igebpggﬂ pirggture
or ener at ed phage-peptides; (ii)
SBﬁﬁta A h?#eérgl ibrary of (i) with a ski n sanple to
forah SBPea@tSIWNbIl’mDQJPBBW%oan sing: (A

es@%% |ﬁ’|‘éb dﬁ@ﬁﬁ’l'g jent{dAd unbound skin, and (C
unc npl exe ept| i sol ating the

dgeb papaasderak’ o 1000 (ii); (iv) eluting the
vveakl y bound pepti des from the peptide conpl ex of

6. Id%]g b:g%%h, nggﬁctl%ifb%lﬁga rtﬁye‘{?iﬁﬁ%g{ R4dHg B Bgneral structure
(HBP)n — C, wherein

a) HBP is a hair-binding peptide;

b) C is a coloring agent; and

¢) nranges from 1 to about 10,000.

7. A diblock, peptide-based nail colorant having the general structure
(NBP)n — C, wherein

a) NBP is a nail-binding peptide;

b) C is a coloring agent; and

c) nranges from 1 to about 10,000.

8. A diblock, peptide-based skin colorant having the general structure
(SBP)y, — C, wherein
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the pol ynerase chain reaction directly with the
phage- peptide- skin conplex remaining after step (iv),

wonodsy2sfect i ng bacterial host cells direct!| pCwiuSkoo4/029514

9.

h
[(H o):‘pri i

10.

t he phage- pepti de-skin conplex remaining after step

(iv), Wi Ng. ' .cells in a suitable growh
mea? Lﬁ‘#ﬁi%a%%%#;@fj,r%ﬁ%r@%i’ dentifying the

phay s pepcolising dganty ante grown cells. 19. A col orant
aCE?rHirﬁﬁ’?ésofr { B 26oMhRy,60m the nail binding peptide
is "isolated by a process conprising the steps of: (i)
providing a |ibrary of conbinatorial generated
PhageibRRR! heptde-bhseéd haiprbaditibngr hindnd ithe geyeral sifugture
i a o forma reaction solution

C anl‘;ial e.t
, ‘%AW PfdYe- pepti de-nail conplex; (B)
unk)yurBPrigial haiebithd{rg pepictenpl exed peptides; (iii)

i's t,] t . . ide-nail conplex of (ii); (iv)
el bﬁﬂg&qﬁgﬁ%ggﬁﬁgﬁﬁé aglgggi des fromthe peptide
colgpl@ys afspacen;); 71 WO 2005/ 025505 PCT/ US2004/ 029514
(vhﬁ' ﬁher%hgéy!nﬂam 4t h& abBOBEMI 4l bound phage- pept i des

ei t her by usg nr?l t he ly ase chain reaction

di each ranggst fre h%t%téﬁ'gjp ‘ide- nail conplex

remai ning after step (iv), or by infecting bacterial

CorEBIC AR Rta o MBRIRE RIS TBr siructr

[(SBR)wetSd - SESA swvherein suitable growh medi um and

1.

'S \knagigg,ﬁi;%%%@ﬁ]ﬁg%éméhe phage- peptides from the

gro ) ) € peptide-based conditioner or
colldr 8RA isfa ginicpRRdiioninggGr ei n the hair - bi ndi ng,
skid)- Qiigdispacer nail-binding peptide is from about 7

to About 2 am acids_~.21. The pepti de-based

co imﬁqgﬁséﬁo%g%@g’m’%g?’@ ims 4 - 13 wherein the
haig)- hirangegfroski to abouti hB00.or nai | - bi ndi ng peptide is
fromabout 7 to about 12 amno acids. 22. The

pepti de-based conditioner or colorant of Claim4 - 13
whek dibtocks peptidebased diairgsolernhbayingitihg geperal structure

[(Hﬁﬁgm-__ké]ﬂdi@,g”p d de further conprises a cysteine
re

12.

due on at |easf. one end of the peptide sequence.
23.a)THBRisA ha'é‘%&é'égipﬁﬁwe'conditi oner or the

pem)i daskasserimgbgentyl orant  of Caim4, 6, 9 or 11
wher.ep.n t he hair-binding peptide has the am no acid
sediend® asHAE ed from the group consisting of SEQ ID
NOsd)1m Bxfg@s fexm 16, abag® 5078nd 76- 97 and 98. 24. The

I de- i i %0 th ti de- based
gﬁfér)' ggﬁggggﬁoﬁ#wo%a&ﬂ {0.606r or the peptide-base

A triblock, peptide-based nail colorant having the general structure

[(NBP)m — Sln - C, wherein

13.

a) NBP is a hair-binding peptide;

b) C is a coloring agent;

c) Sis a spacer;

d) m ranges from 1 to about 50; and
e) nranges from 1 to about 10,000.

A triblock, peptide-based skin colorant having the general structure

[(SBP)m — S]n - C, wherein
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of aimb5, 8, 10 or 13 wherein the skin-binding

peptide has the am no acid sequence selected fromthe
waroesp2soasi sting of SEQ ID NO 2, 61, 99-103, pranaSi®4/029514

25. The pepti de-based nail colorant of laim7 or 12

wher el bt L hindi peptide has the am no acid
se§51§§%t'€§|”éwé'8dﬁﬂgfné@@8’ group consisting of SEQ ID
NOb) 7C i8a colprg, agg8wA0, 43-45, 47, 53, 57, 58, 59 and

600292@-3 gg?a@@rpti de-based hair conditioner of Claimd4
or where n_the hai conhdi tioning agent is selected
fr & mﬂén@?%ﬂﬁ%?ﬁ%?gwfré&&”dloct yl ami ne, stearyl
amel)]qq rarRfesydmall odtsdut 10(000. group terninated
si | oxanes, vinyl group 72 WO 2005/ 025505
PCT/ US2004/ 029514 term nated silicone, vinyl group
14. t erAtovadisohereirioploranh gcceiding inasy one 10§ Claj 6,9, or 11,
wneg B dh8 e bifTRE lonti N ok AR, (o WEAR'S arPiorades BRd
haversi biodingcaffiniscfosihaire ap aneasuredas W50, equal to or less than
10‘5[ am noet hyl ) am no] propyl hydroxyl dinmethyl sil oxanes,
[ (am noet hyl ) am no] propyl hydroxyl dinethyl silicones,
al pha-tridecyl - onega-
15. hy g eanditiohar(arooidradt efdeardiag {0 any anedif aimscarik,10and

chitosan, 27 The l.de- i I b f aci
13, Wher fhahs s BaPER I RO alT, fPaid iR acids
andsteveca bihding affinity for eip. asomepsyiedpoMBso| 9gualite OF lasss,
thaﬁq@ﬁMMene gl ycol, glycerin, glycolic acid, lactic

acid, malic acid, citric acid, tartaric acid,

glucaric acid, galactaric acid, 3-hydroxyvaleric acid,

16.sal A dibrangGicdording ¢ anpone of Digidisol or 28. whbeein the nail

._peptide-based hair oran f i m.
oindRE ReBRER e fomaeeni 7 o b BT Poliidh, ghy hayg aifiifg
affisiynfor siailsgasomeBaMredets MBsh, et tyorless than 14C Mel | ow

6, HC Yellow 8, D& C Blue 1, HC Blue 1, HC Brown 2, HC
Red 5, 2-nitro-paraphenyl enedi am ne, i .
17.N, M epdditinpert drycolarant tacsoptiea jo &im Hrwherein-the hair

inGnb i Hﬁ%ﬁ%‘r%h@l@é 4 6f.es, and

bm@l@ﬁi_%%@%g% %Pléi%g%g[)haﬂol%%éf%g 9.l e geﬁéi de- bas é .
nai) col Ryexiging:a librafy @f sombingsoria] enerate Phagegianiges:
ag | scfth gl libeamytdT€i) il haipsangile iy farin Désadied
Nog(l.“’& 10,..30, 36.. . the gg\ri um | akes of D& C Red Nos.
6, 9, 150WHRNCAPRNIHAY) akes of D&C Red Nos. 7, 11,
31, 34, (Mepsagepepline-hakeoofpl®&C Red No. 30, the
stronti uml ange No. 17 and the strontium
| ake of Caéﬁ%ueﬁ\%%%nqso. The pepti de-based skin
col or ant(Qf uasemplexedPepidapier ei n the col oring agent

IS @GRl ecigating el SelRideomait 8bMPLsodf (MEC Red No.
21 e éﬁﬁa%“&wﬁfu g gras i BopRico iR b

D&C Red (. 36, D&C Orange No. 17, the cal cium | akes
of D&C Red Nos. 7, 11, 31, 34, the barium/l ake of D&C
Red No. 12, the strontium | ake D& Red No. 13, the

al um num | ake of FD&C Yell ow No. 5, the
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alum num | ake of FD&C Yell ow No. 6, the al um num | ake

of D& Red No. 27, the alum num | ake of D&C Red No.
wazpostobssoal unmi num | ake of FD&C Bl ue No. 1, ir ®ar/US2004/029514

oxi des, manganese viol et, chrom um oxi de, ultramarine

2080 o3 568yt BESppind PN PRgRIGR0s nfEby yeing

condi t | dnepolymeresechain repctipmdiredly with the phage-geptide-

wher ei n e FRAER FeinBirhey gﬁé@@kePr(wm &y @feting bacterial
consi sting of ‘ethanol

) anm ne, ethylene gl ycol
pol yet hylosheeN§ ‘fl'ﬁacél)’d’lﬁ'g? e RS %?“C%‘B%‘F %BWp;ﬁ)%rrB,
pgl yet hybﬁfawlg@ vetet siaipt (ivl);%gn_towmg trepiedddtad calis tnsa suitable
enoxyet hapol , .. propang e, . D : ;
R e e
chai n, gdroopythe gidwyn cellmi n, hexyl al kyl chain, steryl
al kyl chains, cetyl alkyl chains, and pal mtoyl alkyl

chains. 32. The peptide-based conditioner or col orant
18.0f ACcanditionerid, calarant Zcserding tavedaia 1D wherejpdbeskins a

bin%’irﬁgtde?)ﬁd& %bia?'%@gy%ﬁ}ﬂa‘ée% temprisingahedtdpgson t he

up consi St ng .. glycine, alanine, serine, and,.. .
m Xbur esProvigingod liorsay °¥ﬁ%m§l£]@?‘?réeg ‘degeratod shapereRiires;
col(gy antcopitadBing thie Sibrar) of 13 with2a skinksampiééo érm a eaction
spacer is.a.peptide .conprising the am no acid sequence
as set %@cﬁ‘ &?{"%IE‘?TQD NO 65. 34. A hair care
conposi t(A)npltageppeptidegskin conf@ex;i ve anount of the

pept i de-@ﬁ%m kig Uy tioner of daim4 or 9. 35. A

skin car nposi tion conprising an effective anount
of the péptureemplesed PeRiideSonditioner of Aaim5 or

LT ety egnpanmois ey 06 o
iV i,.de- .
of @)ai rteg therweaiy brupBSRALES AERp g B ecthAik of
conpri si(iiyy an effective amount of the peptide- based
hai | : i m.G: A pai i .
coriybe it fshtyifl = FFRAIR bddn paad pBRticedpirery using
pept i de-theqalymarasecdia kgaction diestiywithdhe phagggpepgide-
COSIRL | okl BRI RindiRIRY fidrie (v oF egtibfectingrbaoteriaf
e pept|de- hase [ ol orant of ..Claim 8 or : :
A haipr pc%@%ﬁeﬂﬁ dy Sﬁé\bg’ﬂpi‘iﬁ‘?\ Pbéﬂﬁ‘ﬂegf'%'sgﬁ‘ QPRIE Ve
amount  ofendiaingnsfteristiep (i @dowimgrthe infdctedaredis inf sOitable
4 9. 74 005/ 0 ;
et nod” 19PNBAERARIT 31 i i RAHRRRG Mo Blagogprides
nai | - bi nttomgthpegsowdesellsonpri sing: a) providing a
l'ibrary of comnbinatorial generated phage-peptides; b)

contacting the Iibraré of (a) with a haj [) skin, cg .
19nai A esderpnt aceorigriaClaim 16 wherein the nail binding peptide is

isolated by a process comprising the steps of:
(i) providing a library of combinatorial generated phage-peptides;
(i)  contacting the library of (i) with a nail sample to form a reaction
solution comprising:
(A) phage-peptide-nail complex;
(B) unbound nail, and
(C) uncomplexed peptides;
iii) isolating the phage-peptide-nail complex of (ii);
(iv)  eluting the weakly bound peptides from the peptide complex of

(ii);
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reaction solution conprising: (i) phage-peptide-hair,
phage- pepti de-skin, or phage-peptide- nail conpl exes;

woOi20ogs/0asoeund hair, skin or nail, and (iii) PCT/US2004/029514
unconpl exed pepti des; i solating the

. | c) ! |
b oo AeSngThb oo Bahd Bha88 ptits Bif6i Dy using
weak| y- Heupdypiesgss peainirdactian diredtvavifhiigerhrgs-peRtide-
conpl ex gj .c§) ;I?{?erﬁ%ﬁ%téﬁ&_sgﬂf}gﬁﬁ lorbyheRktisg bhéterial

di rect| ~pept . "
phage- pbe ealiskiasty oftFohs RhASEpRT RIS oBRiSKgEEining
remai ni Bgepbled!(iv)sgemitglie infeded celigint heuitatile grewth

cells of ste e).ln a suitabl [ ' :

i sol ati Hbeé\‘ﬁ'g' %Héﬂﬁqqﬂnq@ncﬁ f?@"ﬁfg@imp%%ﬁ%ég%tﬂdo%ﬁ%@)

grown cé¢hé grawin cslisep (f), wherein the phage-pepti des

have a high binding affinity for hair, skin, or

nails. 42. , A nethod for formng a protective Ialyer
20. of Themrantideerasssieeprsliiamer pbﬁ@korar%rpfrﬁﬁa\m%nﬂﬁ wheygin the
hairgcﬁﬁ%%b[‘Qkihflﬁndiﬁgp&sr!\éi!-giﬂdmfg @Jﬂid@ ig&rohpabbet hed abautd0

. wing the formati on of said protective layer. 43. A
amiRR@sEI$-for forming a protective |ayer of a

pepti de-based conditioner on skin or |ips conprising

ap ing.t co i L ' e ' .
21, PR E IR SR AT 12 o o
hairHzipding, akin-binding hondibbindisigopentiglengifions ahput 6 fxgbout 12

: g the hair coloring conposition of Claim36 or
am@g%{ogds?he hair for a period of tinme sufficient to

cause coloration of the hair. 45. The nethod of daim
22. 44 TMeep &bttt hesspeataiidrieroricelorant ofeClatr 4t-ht3 tvdierein ftios

.a period of .about 5 tp about 5Q. i ) :
naiiSgbengs SBpiRen o bal boB RS lidE AHET RafRrists a cvsteime
residab@n atgeast dree endpf ihel peptidedeguegcehe nail polish

conposition of Caim38 to the nails. 47. A nethod for

coloring skin or lips conprising applying the cosneti
- 23.confwspeptiste-based haircgaditiongner tg@in@paﬂerh%@d heg C(ﬂgfan

of (MBI 2dsf @br 9hHdrBm PEIRIIOMRARIg SasticRSHERStheciminoSA oY
appl yg;}g the cosnetic co OMIESE&@@F{]‘I% bo 4 66

seqpeaEe stlastedfemahraroun §onsisting A B 19 h 0

69,gYeh6Osand 98yel ashes conprising the steps of: a)
providing a hair coloring conmposition conprising a

hair colorant selected fromthe group consisting of:
24.  The peptide-based skin conditioner or the peptide-based skin colorant

of Claim 5, 8, 10 or 13 wherein the skin-binding peptide has the amino acid
sequence selected from the group consisting of SEQ ID NO:2, 61, 99-103,
and 104.

25. The peptide-based nail colorant of Claim 7 or 12 wherein the nail-
binding peptide has the amino acid sequence selected from the group
consisting of SEQ ID NOs:7, 8, 19-27, 38-40, 43-45, 47, 53, 57, 58, 59 and
60.

26. The peptide-based hair conditioner of Claim 4 or 9 wherein the hair
conditioning agent is selected from the group consisting of octylamine, stearyl
amine, behenyl alcohol, vinyl group terminated siloxanes, vinyl group
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i) (HBP)n - C and ii) [(HBP)m- Sk - C wherein 1)

HBP is a hair-binding peptide; 2) Cis a coloring
wageistops®y n ranges from 1l to about 10, 000; 4pCEUS300a/029514

spacer; 5) mranges from1l to about 50; and. 6) k

TR oo St R M B o
terntihetesitrapthybtinyliliqorey ihgdroxyhtarinbratey siléxarssh ydtoxyi al
temgﬁgﬁgaéll?cq}r%hggﬁnomlflgf&h?@? gaArksng the library

orma reaction solution

[(anmon@nhyeammo}prqoybhwy@xwesbme@l@d BEPXanasmpl ex;  (ii)
[(adﬁﬂ@?ﬁhyﬁanﬂhcﬂe cgwﬁ/gh k)i &ﬁ@ﬂﬁmlsﬁ%@ﬁe@emphme@) omega-

I'SO I'ng t t
e RO GO MU RETER 6o BT EHEB | de
cgrrpleex of (B); E) |dent|fy| ng the renmai ning bound.
27 P o s Ehet, iF ppfditighes ECENe 61 ‘“dd'“’h%?e?"?'é@ngﬁex
condémalng agerifis eelegta@kfrcern)the @fourbyonﬁ‘dsfé%g phieelysalicylates.
pro@%%ﬁ%ég}ggﬁ fq%%ﬁiﬁbg/c%é Banh%cHB 28R, ﬁ%l%cﬂ@%ﬂr@%ﬁ:@5

ex r.ema
tartatiegcid pylucgrie @ridy 98{6}9 flcrﬁ% t%@yaagﬁyga'eﬂcé‘%ﬂﬂus?g‘ﬁ% acid,
andd1 8Vrbpamstiim and isolating and identifying the
phage peptl des fromthe grown cells, wherein the
phage- peptides are fromabout 7 to about 25 am no
28.aciTie pestideabased bamdologarstfdflmamy 6farr11 Whéerein e coloring

sodFEELR iy g st ot o
HCdfelIewedS e llout B DE B MG Blusd HevBrown 2, I TRESE
2- nﬁr%ol% h@ﬁﬁ@ﬁe&@hﬁﬁé‘ﬂﬂ N—ﬁy@ﬂo&?eﬂh‘?l baiitro- pﬁ)éﬁ?léﬂédlanﬂhe 4-

r ot | ve | ayer

nltr@ﬂ“@'ﬁe‘ﬁﬂb@@%ﬂ’%@d@ﬁr{qp@ﬁ@es @r\%h%ﬁ OB ng t he
narfdpeBticléd.: @) providing a hair care conposition

conprising a hair conditioner selected fromthe group
consi sting of:

29.  The peptide-based nail colorant of Claim 7 or 12 wherein the coloring
agent is selected from the group consisting of D&C Red Nos. 8, 10, 30, 36,
the barium lakes of D&C Red Nos. 6, 9, 12, the calcium lakes of D&C Red
Nos. 7, 11, 31, 34, the strontium lake of D&C Red No. 30, the strontium lake
of D&C Orange No. 17 and the strontium lake of D&C Blue No. 6.

30. The peptide-based skin colorant of Claim 8 or 13 wherein the coloring
agent is selected from the group consisting of D&C Red No. 21, D&C Red No.
27, D&C Red Orange No. 5, D&C Red No. 21, D&C Orange No. 10, titanium
dioxide, zinc oxide, D&C Red No. 36, D&C Orange No. 17, the calcium lakes
of D&C Red Nos. 7, 11, 31, 34, the barium lake of D&C Red No. 12, the
strontium lake D&C Red No. 13, the aluminum lake of FD&C Yellow No. 5, the
aluminum lake of FD&C Yellow No. 6, the aluminum lake of D&C Red No. 27,
the aluminum lake of D&C Red No. 21, the aluminum lake of FD&C Blue No.
1, iron oxides, manganese violet, chromium oxide, ultramarine blue, carbon
black, and dihydroxyacetone.
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i) (HBP)n - HCA; and ii) [(HBP)m- Sk - HCA wherein

1) HBP is a hair-binding peptide; 2) HCAis a hair
woandiesoni ng agent; 3) n ranges from | to ab®ear/us2004/029514

1,000; 4) Sis a spacer; 5 mranges from1l to about

50; d ..6) .k of . :
31. enErEPRPERE BhseR Brachg pepd PRy Culintdy 1o 0 12 0r13
whenaih tivel spaceris iselavted fremsthegroup copsising of atha@ogamine,

0 j . & ' :
et B R B B D et
polypthyiene glyselcwitloR ta @ igPpating BRfS.iRNaRpxyeinanol,
prod%{hﬁ%ﬁ@%@%hﬁ@% : IS/C@PP’Qig?ﬁeg%(do!lém}dﬁbprI Ehémyh atingl

. . | : .
a'kyﬁ)ﬂaajta» @r@@y[‘%@yfﬁéﬁ:ﬁﬁ%@ di ey e kil etiing ety alkyl
chaiweakhd phwitsl pékyl thisiasf rom the peptide conpl ex of
(B); E) identifying the remai ni ng bound phage- pepti des

either by using the polynerase chain reaction
32. di TaetpeptidictiasedecoriditinDer 0050 0PFHIE Gaim B8s20.0%7,0120on 43

whe R4 REREGEE & BenidtPERnBsE FIRG MR seféctsi Hond e

grouheonsisiieg op@peingealpaine, sempe.and "é\‘?ﬁp?ﬁsﬁbeﬁﬁqfer step
(Dzj_, gr ow gg ‘the infected cells in a suitable growh
medi um an I sol ating and identifviRig.the

33. phJ@@-Mﬁe&@#m%ef&F gﬁﬁ)r@%ﬁ %ﬁs&gmgr éph1 1’h1e2 or13

whepiaghe ppptidissa peptide comphising tfie angnalboidt sexglense as set
aci a binding affinity for hair, as

fO”mnggl@?E@@SO, equal to or less than 10-5 M and
b) applying the hair conditioner of (a) to hair and

o o ! Lol . -
340 Y @%""%%?°’§"@F’r§n?ﬁﬁ§?§mp"f§%' TP cREphAs Ampant SR poplide
based haircennstitianes of (haim 40Efs of : a) providing a skin

care conposition conprising a skin conditioner
35. A skin care composition comprising an effective amount of the peptide-
based skin conditioner of Claim 5 or 10.

36. A hair coloring composition comprising an effective amount of the
peptide-based hair colorant of Claim 6 or 11.

37. A cosmetic composition comprising an effective amount of the peptide-
based hair colorant of Claim 6 or 11.

38. A nail polish composition comprising an effective amount of the
peptide-based nail colorant of Claim 7 or 12.

39. A cosmetic composition comprising an effective amount of the peptide-
based skin colorant of Claim 8 or 13.

40. A hair coloring composition comprising an effective amount of the
peptide-based hair conditioner of Claim 4 or 9.
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sel ected fromthe group consisting of: i) (SBP)n -
SCA, and ii) [(SBP)m- Sik - SCA wherein 1) SBP is a

wekbes/sgi ng peptide; 2) SCA is a skin condit POTiUSZN04/029514

agent; 3) n ranges froml to about 1,000; 4) Sis a

1 22 Bl 050 a P LA B0 Tl pevtce
conmnmhngtg peptide is sel ect ed by a nethod conprising
eafp}a{gvgln&j Ilﬁ)ar)g[)?%{érﬁblﬁ%t@e{l gk%‘héféfee h%?@?ébﬁggéa Ir al
of k)apniactings gwbrarsm)ewﬂbafwrnﬁlam péaeli samplesia ol
CorRaLAb M Polufion cenza rgept i de-skin complex; (i)
gedey

Sol at i i) PRASGREBAGLAIL BRAGRPRD LUBK By L 45 Pertfe-

el ui6|\|r1g3rﬁ plex#gakl y bound peptides fromthe peptide
conpl ex 05/ 025 PCT/ US2004/ 029514 E)
i denti f)ﬁ&é’%gnﬁi‘ﬁﬁ ﬁﬁdﬁ % g'q(ghage- pepti des either
b% usi n@i)t trecqroplered peptidésii n reaction directly with
t

TR %%@@9‘*'*8?“9?9?@@2%% i
vv| t pentise-pAbepmplsEps Pfiéb)skl n conpl ex remai ni ng after

st ef) dIRling EHOWEARlY-Holdi pHaret ssbticiels! from theaphagé-pebtide

row h medller%n)3 and isolating and identifying the
pha‘Eﬁ“B@ﬁstq fromthe grown cells, wherein the
phagje infegtirigleactarial Hasb celddinectly wmtraaapluag@aeamerba!r

A PalRl R A et

b) sippl(d);ing the skin conditioner of (a) to skin or

p@ Godifd tiNNfttédnBells OF $BpI(ENINY sitdisle BfGWBGhEdRIM;
ay 52.7” A nethod for coloring skin or lips

con%’ﬁ sing the steps of: a) providing a cosnetic :
congpsddiating @mrwenafyrrm thesfihayespeptided fromehe grewn tettsrof

the SR O(prﬁgpesir'm Bﬁa&e pebﬂdéssﬁg@@a h%h Bf?\gjmg affinity for

hair, skin, or nails.

42. A method for forming a protective layer of a peptide-based conditioner
on hair comprising applying the composition of Claim 28 to the hair and
allowing the formation of said protective layer.

43. A method for forming a protective layer of a peptide-based conditioner
on skin or lips comprising applying the composition of Claim 29 to the skin or
lips and allowing the formation of said protective layer.

44. A method for coloring hair comprising applying the hair coloring
composition of Claim 36 or 40 to the hair for a period of time sufficient to

cause coloration of the hair.

45.  The method of Claim 44 wherein the composition is applied to the hair
for a period of about 5 to about 50 minutes.
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ii) [(SBPhm- Sk - C wherein 1) SBP is a

ski n-binding peptide; 2) Cis a coloring agent; 3) n
woamgazssdsom 1 to about 10,000; 4) S is a spater/uSH)04/029514

ranges from1 to about 50; and 6) k ranges from1l to

about 10, 000; and wherein th ' i ndi.ng..neptjde is
46. SoPelip P eolR R s S g B RAsh)
conasitioth oigClairhi38rtartiie olils.onbi nat ori al gener at ed phage-

peptides; B) contacting the library of (A) with a skin

sanple to forma reaction solution conprisi n%: élé
47. phdymatiepd fareokxing ompr BRs comprisingARRLARY ke ROSTHRHC

co ¢1d§it}orvaﬁeaan}hmtﬁs@,kirﬁ@rsnps@ i sol ating the
phage- pepti de-skin conplex of (B); D) eluting the
weakl y bound peptides fromthe peptide conplex of
48. ( BA mEAhNPIG U ipeRirews /dusyedhe edbimbrisjng applying the

identifying.the agz ey - tides either
cospiAe i S PR a HABRREE  ectiy Wi th
the phage-peptide-skin conplex remaining after step

(D) ' | Rsir Rabpol kismgith¥
49'vvi t’°r‘1 "ﬁi‘?gﬁ%ﬂg@&g{&'ﬁiﬁ&e- sk?(?}\}v%grrr%?g%sﬁgéngiéﬁ?nlg gf ter
stegseh (D), growing the infected cells in a suitable

9r adrolfigiamantdloringdathpogtiem domgpeisingfey haig coloeant
phage- pe %I deg.lfromthe hsg.rowq, cells, wherein the
pha%'ie-(gﬁg O NEIROUP EISEYBE?'7  t o about 25 ami no
aci ds anj(HBRk apiandi ng affinity for skin, as

measur ed. 0, @gu to or less thanl0-5 M and b) ‘
appl yi ngl)tﬁ\ﬁ_le S insggl ?rant of (a) to the skin or |ips.
53.wheneit hod for coloring nails conprising the steps

of : a) provi d—i)ng“;p 3% hakHindifg pepraes; tion conprising
a_nai | col orant . sel eclt ed fromthe group consisting
of: i) (NBP) k& iSghePIPINI PERRP) m - SJk - C wherein
1) NBP is a ngy h-rehges franpe s bdeut 10,000;
4) S is a spacer;
5) m ranges from 1 to about 50; and
6) k ranges from 1 to about 10,000;
and wherein the hair binding peptide is selected by a method
comprising the steps of:

A) providing a library of combinatorial generated phage-
peptides;

B) contacting the library of (A) with a hair sample to form a
reaction solution comprising:

(i) phage-peptide-hair complex;
(il) unbound hair, and
(iii) uncomplexed peptides;

C) isolating the phage-peptide-hair complex of (B);

D) eluting the weakly bound peptides from the peptide
complex of (B);

E) identifying the remaining bound phage-peptides either by
using the polymerase chain reaction directly with the
phage-peptide-hair complex remaining after step (D), or
by infecting bacterial host cells directly with the phage-
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2) Cs a coloring agent; 3) n ranges from1l to about
10,000; 4) S is a spacer; 5 mranges from1l to about

woeQposanssos6) k ranges from 1l to about 10, 000; BQ@US2004/029514
wherein the nail binding peptide is selected by a

brary of colbri Brf smiine FaralhgraR SR T, qrquing,
cont acti ng t hthd infacked celfs inA) switathe grovaihl mediph,eando
forma reactQp, @gléﬁd lﬁanﬁ'@/ ﬂwé'd'f'%ggﬁ%)tldes from the

phage- pept i de- nal pi\ nail,
(ii1) unconpl @5 pel fﬁ,M\‘%@m@el aoatarddenare from about7

\r;gg%e pggt In getd]eaut)éu&e%f i @é.dé Bhdtr@ge@ bhdﬁ@; éﬂ‘]ﬁlty for

u | des epti
(B): B0 VO 20 SF s e B, bust e @ 9y S5thaR 10 m;
identlfy|ng thﬁdrenalnlng bound phage- pepti des either
bt SeBal TR CRGRR 18 B, FAEA AL Pt e
( D) timer suffigientfoetia peptisiebasedcolnt te bln%tOdilalre@weprows

V\Atgr%%? phage- peptide-nail conplex renaining after
growing the infected cells in a suitable

growm h medium and isolating and identifying the
SOPhaAGm@ﬂ‘fé)le e forfrimgratpietectVeMyet oF hpeptiierisedidoaditioner

tid f bout 7 t bout 25
O"E‘@u"g%orﬁwp I \&éegtr E?r?trg?nmgaa?;ll nity ?o? oﬁal s, agsno
neaajpravidiag sBH) caguaimpasiton tawprisingrd Baib cM\diﬁonIer b)
app%éél'g@%dt#&gr{ﬁélg[r&% 86%]&1&1)91( a) to the nails. 54. A

acco Cl aims 49-53, wherein
the |i br 8r{yB&Hn —c‘d% ﬁﬁﬂorl al generated phage- pepti des

is sel ect,)eRHfgpgm_tgﬁ(_gqup consisting of the Ph.D. -12
Phage Di spllay Library and the Ph.D.-7 Phage D spl ay

Li bW@Iej?em81 WD 2005/ 025505 PCT/ US2004/ 029514 Seq Li st
CL2296 PCT. ST2% HER@EMEr-bihdihghseptitle)> E. | . du Pont

de Nermur s oo Sond Ak B Rg R g ¢ oners
3) nranges from 1 to about 1,000;
4) S is a spacer;
5) m ranges from 1 to about 50; and
6) k ranges from 1 to about 1,000;
and wherein the hair binding peptide is selected by a method
comprising the steps of:
A) providing a library of combinatorial generated phage-
peptides;
B) contacting the library of (A) with a hair sample to form a
reaction solution comprising:
(i) phage-peptide-hair complex;
(i) unbound hair, and
(iii) uncomplexed peptides;
C) isolating the phage-peptide-hair complex of (B)
D) eluting the weakly bound peptides from the peptide
complex of (B);
E) identifying the remaining bound phage-peptides either by
“using the polymerase chain reaction directly with the
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<130> CL2296 PCT <160> 104 <170> Patentln version 3.2
<210> 1 <211> 8 <212> PRT <213> Artificial sequence

WEe223192550223> Hai r - bi ndi ng peptide <400> 1 LeBCGUS2®81029514

51.

Thr Pro Lys Met Lys 1 5 <210> 2 <211> 7 <212> PRT
<213> Artificial Se . <220> 8- bindi
pepti de <4OC@3§ F‘?\%’l{ Cﬁﬁo@g ex rgﬁ1 @5&?‘8??@ @189
3 <211> 12 bgamﬁaetuﬁgbacwmihm ¢elisdiegctigadihethepheneo >
<223> Hai r - bi r
Gy Nt Lys BEpE f%%pédrﬂ?'eXEW@%%%@fo@ 0lng
12" <212> PRTtheszfQS’teArQG”ﬁH'éiaaﬂU“S@lﬁJ@r@Mé mediym, ang 3>
i r- bi ndi ng gaatiadiend i ke phage e 1S thy
Lys @y Thr Ser n ﬁ’% % Qe}%b 05/ 02550
grown ceIIs whereln the phag peptl sare rom about 7
to about 25 amino acids and have a binding affinity for
hair, as measured as MBs5g, equal to or less than 10'5 M;
and
b) applying the hair conditioner of (a) to hair and allowing the formation
of
said protective layer.

. A method for forming a protective layer on skin or lips comprising the

steps of :

a) providing a skin care composition comprising a skin conditioner
selected from the group consisting of:
i) (SBP)n— SCA; and
ii) [(SBP)m — Slk - SCA
wherein
1) SBP is a skin-binding peptide;
2) SCA is a skin conditioning agent;
3) nranges from 1 to about 1,000;
4) S is a spacer,
5) m ranges from 1 to about 50; and
6) k ranges from 1 to about 1,000;
and wherein the skin binding peptide is selected by a method
comprising the steps of:
A) providing a library of combinatorial generated phage-
peptides;
B) contacting the library of (A) with a skin sample to form a
reaction solution comprising:
(i) phage-peptide-skin complex;
(i) unbound skin, and
(iii) uncomplexed peptides;
C) isolating the phage-peptide-skin complex of (B);
D) eluting the weakly bound peptides from the peptide
complex of (B);
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seq List CL2296 PCT. ST25 <210> 5 <211> 12 <212> PRT
<213> Artificial sequence <220> <223> Hair-bindi ng

woepisioddesos <400> 5 Arg Val Pro Asn Lys Thr Val pTImUSXmh/029514

52.

Asp Gy Ala 1 5 10 <210> 6 <211> 12 <212> PRT <213>
Artifici se nee. < >  <223> Hai [ -bindi nept i
24005 & Blp” AERTEnG 68 emafiag pbihdpRBs EReR HRE: by
Ser 1 5 10 <Bsihg the pohmierasg chaileactHey dirgethpwith the
Artificial se { 2 i S LEBindi tifle
24005 7 Lys ABHoPRPoBRaS Sir Aoy Refaniiy ane B () or
Ser 1 5 10 <bydsfegtingbagisrigbhostzells dpratlwithihe phage-
Artificial segupf@eskabmpleR#8malriihg aRénstepqDReRoWiey
<400> 8 dn Agg;A?n S&r ﬁ’r% Pr oiiélia s%nat Serp%gge%bog
Asp 1 5 10 <¥wiofectedselsimg suitalio grewh msdiin, an
Artificial seipotating and identifying the phage-peptides from the
grown cells, wherein the phage-peptides are from about 7
to about 25 amino acids and have a binding affinity for
skin, as measured as MBs(, equal to or less than 10'5 M;
and
b) applying the skin conditioner of (a) to skin or lips and allowing the
formation of said protective layer.

A method for coloring skin or lips comprising the steps of:
a) providing a cosmetic composition comprising a skin colorant
selected from the group consisting of:
i) (SBP), —C; and
ii) [(SBP)m —S]k - C
wherein
1) SBP is a skin-binding peptide;
2) C is a coloring agent;
3) nranges from 1 to about 10,000;
4) S is a spacer;
5) m ranges from 1 to about 50; and
6) k ranges from 1 to about 10,000;
and wherein the skin binding peptide is selected by a method
comprising the steps of:
A) providing a library of combinatorial generated phage-
peptides;
B) contacting the library of (A) with a skin sample to form a
reaction solution comprising:
(i) phage-peptide-skin complex;
(i) unbound skin, and
(iii) uncomplexed peptides;
C) isolating the phage-peptide-skin complex of (B);
D) eluting the weakly bound peptides from the peptide
complex of (B);
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<220> <223> Hair-binding peptide <400> 9 Thr Arg Lys
Pro Asn Met Pro HHs Gy An Tyr Leu Page 2

wWOCT5WEX004/ 029514 WO 2005/ 025505 1 5 <210> 10PCEAE1084/029514

53.

12 <212> PRT <213> Artificial sequence <220> <223>
Hai r - bi ndi ng .pept.ide  , <400>.10 Seq Li ClL2296 . .
PCT. ST20) 109STHNG thE deAlNG 8ilpg pﬁégepgg%g?g efther by
Thr Thr 1 5 usihg@iEOpol§meraszdhain 2eactphXdirdefly withl the
Artificial S C 031 |5 Ridi i
<400> 11 Asn%?gﬁ%ﬁ%’r%é% ga@eg@pﬁﬂﬁg\%@ﬁ?@pmg%
Ala 1 5 10 <wiigiecting beaziaral hpst Q@@zdirqmﬂngms phage-
Artificial semumpeeski? dOmpleddRtaitig aft agh Rbif
<400> 12 Asn LeuI Pro Aéeg ‘?ger Gl,nalglg Prcr) %%@L)Og Prlog
Leu 1 5 10 <bedfegied Calpin arsplitabie oW 4a5.and
Artificial sdgolatiegand identifying the phage-peptides from the
grown cells, wherein the phage-peptides are from about 7
to about 25 amino acids and have a binding affinity for
skin, as measured as MBsg, equal to or less than10'5 M;
and
b) applying the skin colorant of (a) to the skin or lips.

A method for coloring nails comprising the steps of:
a) providing a nail polish composition comprising a nail colorant
selected from the group consisting of:
i) (NBP)h-C; and
ii) [(NBP)m — Sl - C
wherein
1) NBP is a nail-binding peptide;
2) C is a coloring agent;
3) nranges from 1 to about 10,000;
4) S is a spacer;
5) m ranges from 1 to about 50; and
6) k ranges from 1 to about 10,000;
and wherein the nail binding peptide is selected by a method
comprising the steps of:
A) providing a library of combinatorial generated phage-
peptides; :
B) contacting the library of (A) with a nail sample to form a
reaction solution comprising:
(i) phage-peptide-nail complex;
(i) unbound nail, and
(iii) uncomplexed peptides;
C) isolating the phage-peptide-nail complex of (B);
D) eluting the weakly bound peptides from the peptide
complex of (B);
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<220> <223> Hair-bindi ng peptide <400> 13 Arg Pro Pro

Trp Lys Lys Pro Ile Pro Pro Ser Au 1 5 10 <210> 14
We20052024585 <212> PRT <213> Artificial sequenceP€®282004/029514

<223> Hair-bi nding peptide <400> 14 PCT/ US2004/ 029514

Page 3 20Q5/ 025505, Seq Li st 2296, PCT. ST Ar

An ArgVE\gro ligentiyiggihe r@ﬁlglrwp%géépgghag@-rp@pﬁggs fﬂﬁer by

;210> 15 <2ikindthe pal}derddeichin 3eadtian diredtiglwith the

equence <220 <223=>. Haj .- bindi i < >

<221> M sc_Fé’X‘ﬂgﬁéoeF!E%@é'k%'ﬂsfﬁg% eg%bas?ge?@%?h@)b?r

Pro <220> <Zwlinfadtiag HeetaraRRoskeedB=ditertly withthe pheges>

Xaa = G u or i =4 I ;

Thr Val Asp cﬁgﬁ'ggg%qcéﬁ‘i%ﬁi%é{{%@@%gﬁé‘zgitleby @)@% Vgl

PRT <213> Arttheiirfesiedsalisdn gsuipble-growth gaedium, an
Hai r - bi ndi ng ig&iBtihg@nd identifying the phage-peptides from the
grown cells, wherein the phage-peptides are from about 7
to about 25 amino acids and have a binding affinity for
nails, as measured as MBs5p, equal to or less than10™ M;
and
b) applying the nail colorant of (a) to the nails.

54. A method according to any one of Claims 49-53, wherein the library of

combinatorial generated phage-peptides is selected from the group consisting
of the Ph.D.-12 Phage Display Library and the Ph.D.-7 Phage Display Library.
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<110>
<120>

<130>
<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

Leu Glu Ser Thr Pro Lys Met

1

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

<220>
<223>

<400>

<400> 16 Thr Thr
Pro
wanrbosforssoal

15 10 <210> 17
Sequence <220>

Lys Trp Arg Hi' s
<211> 12
<223>

Arg Ala Pro Vval Ser

<212> PRT <213>

Hai r - bi ndi ngrpeiS2aae/029514

<400> 17 Trp Leu Gy Lys Asn Arg Ile Lys Pro Arg Al a

Ser
Artificial Seqy

1510 <210> 18

PRT <213>

%é%P bi ndi ng pepti de

:E{ZZ%éég

<400> 18 PCT/ US g /029514 Page 4 WO 2005/ 025505 seq
ELT sduCkamode PETOSE28nd Ser Asn Phe Lys Thr Pro Leu Pro

h 2 12> PRT
oSt e ral ot nBe Upsnts o8 haisShT g
peptide <400> 19 Lys Qu Leu G n Thr Arg Asn Val Val
CaIWeAPgT Gu 1 5 10 <210> 20 <211> 12 <212> PRT
§£213> Artificial sequence <220> <223> Hair-bi nding
pepti de <400> 20
PatentIn version 3.2

1

8

PRT

Artificial Sequence

Hair-binding peptide

1

Lys
5

2

7

PRT

Artificial Sequence

skin-binding peptide
2

Phe Thr GlIn Ser %eu Pro Arg
1

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

<220>
<223>

<400>

ier val ser val §1y Met Lys

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

<220>
<223>

<400>

3

12

PRT .

Artificial Sequence

Hair-binding peptide

3

Pro Ser Pro Arg Pro
10

4

12

PRT

Artificial Sequence

Hair-binding peptide
4

Leu Asp val Glu Ser Tyr Lys Gly Thr igr Met Pro
1 5

Page 1



Thr Pro Thr Ala Asn A n Phe Thr dn Ser val Pro 1 5
10 <210> 21 <211> 12 <212> PRT <213> Artifici al

weeusdnsws <220> <223> Hair-bi ndi ng peptide <#00mS2D4/029514

Ala Ala Ay Leu Ser An Lys Hs Gu Arg Asn Arg 1 5

10 <210> 22 <211 . < > Artificial

Sequence <220> <§§%£1iﬁﬁ%§g?§5¥ﬁ§%%§ptide <400> 22
<210> 53 u Thr Val Hs An Thr Pro Leu Ser Asp Arg Pro 1 5
<211> 130 <210> 23 <211> 12 <212> PRT <213> Artificial

<212> P <220>  <223> Hair- bi ndi ng peptide

<213> A%‘%ﬁ%ﬁ&ﬁ%@%m Page 5 VIO 2005/ 025505

<220>  PCT/ US2004/ 029514 <400> 23 Seq List CL2296 PCT.ST25

<223> HRB{rbpRGing BeAtddeHis 11le A n Arg H's Pro Arg net 1 5

<400> 510 <210> 24 <211> 12 <212> PRT <213> Artificial
sequence <220> <223> Hair-binding peptide <400> 24

/irg val & APrlo%ySeTthlVQ Sdr ‘Ghé%rml?ﬂi AlaAsn Leu Arg Ser

<210> 6

<211> 12

<212> PRT

<213> Artificial Sequence

<220> . .
<223> Hair-binding peptide

<400> 6
Asp Arg His Lys ger Lys Tyr Ser Ser Igr Lys Ser
1

<210> 7

<211> 12

<212> PRT

<213> Artificial Sequence

<220> o )
<223> Hair-binding peptide

<400> 7

Lys Asn Phe Pro GIn Gln Lys Glu Phe Pro Leu Ser
1 5

<210> 8

<211> 12

<212> PRT

<213> Artificial Sequence

<220> _
<223> Hair-binding peptide

<400> 8
Gln Arg Asn Ser Pro Pro Ala Met Ser égg Arg Asp
1 5

<210> 9

<211> 12

<212> PRT ‘
<213> Artificial Sequence

<220> o _
<223> Hair-binding peptide

<400> 9

Thr Arg Lys Pro Asn Met Pro His Gly Gln Tyr Leu
Page 2



15 10 <210> 25 <211> 12 <212> PRT <213> Artificial
sequence <220> <223> Hair-binding peptide <400> 25

wongsB2ys0Ser A n Lys Ser Lys Pro Pro Arg Pro PPOT/US24/029514

10 <210> 26 <211> 12 <212> PRT <213> Artificial
sequence <220> < 23 i pti de <400> 26
1 Thr H s Thr Gn L *hgp‘ 2{ %TE yr Tyr Hs 15
10 <210> 27 <211> 12 <212> PRT <213> Artificial
Sequence <220> <223> Hair-binding peptide <400> 27
219 I%hr Lys Gy Ser Ser An Ala lle Leu Lys Ser Thr 15
©i 129 210> 28 <211> 7 <212> PRT <213> Artificial
<213> ASdduetdesed@ddee Page 6 WO 2005/ 025505 PCT/ US2004/ 029514
2205 <223> Hair-binding peptide Seq List CL2296 PCT. ST25

223> nat AR kg Hs Thr Val Tyr His 15 <210>29 <211>7
<400> 10

Lys Pro Pro His Leu Ala Lys Leu Pro Phe Thr Thr
1 5

<210> 11

<211> 12

<212> PRT

<213> Artificial Sequence

<220> .
<223> Hair-binding peptide

<400> 11
Asnh Lys Arg Pro gro Thr Ser His Arg ﬁge His Ala
1

<210> 12

<211> 12

<212> PRT

<213> Artificial Sequence

<220> )
<223> Hair-binding peptide

<400> 12

Asn Leu Pro Arg Tyr GIn Pro Pro Cys i%s Pro Leu
1 5

<210> 13

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 13

Arg Pro Pro Trp Lys Lys Pro Ile Pro Pro Ser Glu
1 5

<210> 14

<211> 12

<212> PRT

<213> Artificial Sequence

<220> ) L i
<223> Hair-binding peptide

<400> 14
Page 3



<212>PRT <213>Artifici al Sequence <220>
<223>Hai r - bi ndi ng peptide <400>29 His Ile Lys Pro Pro
woho0sA2s5015 <210>30 <211>7 <212>PRT PCT/US2004/029514

<213>Artificial Sequence <220> <223>Hai r - bi ndi ng
pepti de <400>30 Hi.g.Pr.q.\Val r alle 15 <210>31
<211>7 <212>PRT <E§%>L§Fi%2§§§%§sq§g§|ce <220>

Arg GIn AP@Prblaiys hsmdiiagplizepbe der<d@OpB8d , Met Pro Leu Tyr

1 Tyr Lewwdn 15 <210>32 4911>26 <212>PRT
<213>Artificial Sequence <220> <223>Hai r - bi ndi ng

<210> 1peptide <400>32 H's Leu.Thr Val Pro Trp Arg Ay Gy

<211> 1y Ser Ala Val Pro Phe Tyr 1 5 10 15 Ser His Ser dn

<212> PRT g Thr. Asn His 20 25 Page 7 WD 2005/ 025505
<213> AEE‘E%S@ 5%&%? <2125PRT "9¢

<220> i L .
<223> Hair-binding peptide

<220>

<221> MISC_FEATURE
<222> (6)..(6)

<223> Xaa = Thr or Pro

<220>

<221> MISC_FEATURE
<222> (12)..(12)

<223> Xaa = Glu or Ala

<400> 15

ier val Pro Asn %ys Xaa val Thr val égp Gly Xaa

<210> 16

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 16

Thr Thr Lys Trp érg His Arg Ala Pro X81 Ser Pro
1

<210> 17

<211> 12

<212> PRT

<213> Artificial Sequence

<220> .
<223> Hair-binding peptide

<400> 17

Irp Leu Gly Lys ésn Arg Ile Lys Pro égg Ala ser

<210> 18

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 18
Page 4



<213>Artificial Sequence <220> <223>Hai r - bi ndi ng
pepti de <400>33 Seq List CL2296 PCT. ST25
WwWOCH5We2084/ 029514 Ay Pro Hs Asp Thr Ser Ser PGrsSeaoy/029514
Val Arg Pro Asn Leu His Hs 1 5 10 15 Thr Ser Lys Lys
GQu Lys Arg Qu Ar, %ﬂyl r he Tyr Ser 20 25
ser Asn PRk My ﬁmpw@neaﬁgﬁ%eﬂ%% ,§si&§h 3l 3540 <210>34
1 <211>7 x212>PRT <213>Ar t1of i ci al Sequence <220>
<223>Hai r - bi ndi ng pepti de <400>34 Lys H's Pro Thr Tyr
<210> 1479 G n 15 <210>35 <211>7 <212>PRT
<211> 1%213>Artifici al sequence <220> <223>Hai r - bi ndi ng
<212> Ppeptide <400>35 His-Pro Met Ser Ala Pro Arg 15
<213> AppHfjsial Segqance <212>PRT <213>Artifici al Sequence <220>
<220> <223>Hair-binding peptide <400>36 Met Pro Lys Tyr Tyr
<223> HhetkbGhaingl pbpts280> 37 <211> 7

<400> 19
Lys Glu Leu GIn Thr Arg Asn val val ggn Arg Glu
1 5

<210> 20

<211> 12

<212> PRT

<213> Artificial Sequence

<220> . . .
<223> Hair-binding peptide

<400> 20
Thr Pro Thr Ala ésn Gln Phe Thr Gln igr val Pro
1

<210> 21

<211> 12

<212> PRT

<213> Artificial Sequence

<220> o _
<223> Hair-binding peptide

<400> 21
Ala Ala Gly Leu ger GIn Lys His Glu égg Asn Arg
1

<210> 22

<211> 12

<212> PRT

<213> Artificial Sequence

<220> .
<223> Hair-binding peptide

<400> 22
Glu Thr val His g]n Thr Pro Leu Ser égp Arg Pro
1

<210> 23

<211> 12

<212> PRT

<213> Artificial Sequence

<220> ) o )
<223> Hair-binding peptide

" Page 5



<212> PRT <213> Artificial Sequence Page 8 WO

2005/ 025505 Seq List CL2296 PCT. ST25 <220> <223>
weélbes/esdi ng pepti de <400> 37 Met His Al a H sPS8emsedoa/029514

Al a 15 <210>38 <211>7 <212>PRT <213>Artifici al sequence

<220> <223>Hai r - bindi ng. p ' 4 38 Thr Ala Al a
<400> 23hr Thr Ser Pro 1§e€éigéé352§€?§§'£@§2>pRT
<213>Artificial sequence <220> <223>Hai r - bi ndi ng
Leu Pro péptliededs40be5dn 1489 HY PLPA®r¥et@ n Asn Leu 15 <210>40
1 <211>125 <212>PRT <213>A™i fi ci al sequence <220>
<223>Hai r - bi ndi ng peptide <400>40 Ala Lys Pro ile Ser
<210> 2@ n H's Leu Gn Arg Ay Ser 1 5 10 <210> 41 <211> 12

<211> 1 L
SS1oe P%;12> PRT <213> Artificial Sequence

<213> Artificial Sequence

<220> .
<223> Hair-binding peptide

<400> 24

Gln Pro Ser His Ser GIn Ser His Asn Leu Arg Ser
1 5 10

<210> 25

<211> 12

<212> PRT

<213> Artificial Sequence

<220> ) .
<223> Hair-binding peptide

<400> 25
Arg Gly Ser GIn Lys Ser Lys Pro Pro ?59 Pro Pro
1 5

<210> 26

<211> 12

<212> PRT

<213> Artificial Sequence

<220> L .
<223> Hair-binding peptide

<400> 26 ;
Thr His Thr Gln %ys Thr Pro Leu Leu I%r Tyr His
1

<210> 27

<211> 12

<212> PRT

<213> Artificial Sequence

<220> L )
<223> Hair-binding peptide

<400> 27

Thr Lys Gly Ser Ser GIn Ala Ile Leu i%s Ser Thr
1 5

<210> 28

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
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<220> <223> Hair-binding peptide <400> 41 Ala Pro

Pro Thr Pro Ala Ala Ala Ser Ala Thr Thr 1 5 10 <210>
W02005023503> 12 PCT/ US2004/ 029514 Page 9 WO 2005P02AS24/029514

PCT/ US2004/ 029514 <212> PRT <213> Artificial Sequence

<220> <223> Hair-AQi ndJ 0> 42 Seq Li st
pfz%}s ST
<223> rﬁhzaﬁﬁ‘adﬁ’ﬁ pSF2RIeASD PT. Q‘Fﬁ g% a Arg Arg Thr
15 10 <210> 43 <211> 12 <212> PRT

<400> 2813> Artifi CI al Sequence <220> <223> Hair-bi nding
t 43 Gu dn lle Ser Ay Ser Leu Val Al a
4P Leu RFE 1 Vaff 10 <210> 44 <211> 12 <212> PRT
<213> Arti f| ci aI Sequence <220> <223> Hair-bi ndi ng
210 epti de <400> 44 Leu Asp Thr Ser Phe Pro Pro Val Pro
5714 e Hs Ala 15 10 <210> 45 <211> 11 <212> PRT

<212> pR213> Artificial sequence <220>
<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 29

His Ile Lys Pro gro Thr Arg
1

<210> 30

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 30

His Pro val Trp Ero Ala Ile
1

<210> 31

<211> 7

<212> PRT

<213> Artificial Sequence

<220> ‘
<223> Hair-binding peptide

<400> 31,

Met Pro Leu Tyr Tyr Leu Gln
1 5

<210> 32

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> Hair-binding peptide
<400> 32

His Leu Thr val Pro Trp Arg Gly Gly Gly Ser Ala val Pro Phe Tyr
1 5 10 15

Ser His Ser GIn Ile Thr Leu Pro égn His
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

<223> Hair-binding peptide <400> 45 Leu Pro Arg lle
Ala Asn Thr Trp Ser Pro Ser 1 5 10 <210> 46 <211> 12
we20302f4883 <213> Artificial Sequence <220> <2PBF/US2004/029514
Hai r - bi ndi ng peptide <400> 46 Arg Thr Asn Ala Ala Asp
Hs Pro Ala Ala Val Thr a 10 WO 2005/ 025505
35210> 47 <211> 1 qujfbélﬁg%&g’f% Artificial
4gequence <220> <223> Hair-binding peptide <400> 47
PBEQ_ Li st CL2296 PCT.ST25 Ser Leu Asn Trp Val Thr Ile
APELIIE 91 BegUERFE 11e 1 5 10 <210> 48 <211> 12 <212>
PRT <213> Artificial Sequence <220> <223>
Hed b hihdi pgptiept i de <400> 48 Thr Asp Met G n Ala Pro
Thr Lys Ser Tyr Ser Asn 1 5 10 <210> 49 <211> 12
33212>" PRT <213> Artificial sequence <220> <223>

Ty Pro Hidé rA'sBi’gH?H 88r @%Pt¢1$G1f4]%@>A|‘b9Pro Asn Leu His His

15

Thr Ser Lys 5%5 Glu Lys Arg Glu égn Arg Lys val Pro gge Tyr Ser

His Sser val Thr Ser Arg Gly ﬁgn val

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

<220>
<223>

<400>

1

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

<220>
<223>

<400>

34

7

PRT

Artificial Sequence
Hair-binding peptide
34

Lys His Pro Thr Eyr Arg Gln

35

7

PRT

Artificial Sequence

Hair-binding peptide
35

His Pro Met Ser Ala Pro Arg
1 5

<210>,

<211>
<212>
<213>

<220>
<223>

<400>

36

7

PRT

Artificial Sequence
Hair-binding peptide
36

Met Pro Lys Tyr gyr Leu GlIn
1

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

37
7

PRT
Artificial Sequence
o Page 8



Thr Ile Met Thr Lys Ser Pro Ser Leu Ser Cys Ay 15
10 <210> 50 <211> 12 <212> PRT <213> Artificial
weeusdnsws <220> <223> Hair-bi ndi ng peptide <#00mSED4/029514

Thr Pro Ala Leu Asp Ay Leu Arg Adn Pro Leu Arg 1 5
10 <210> 51 <211 . < < > Artificial
Sequence <220> <§5%i1ﬁ5%%%g?§§%ﬁgg%§ptide <400> 51

<220> Thr Tyr Pro Ala Ser Arg Leu Pro Leu Leu Ala Pro 1 5

<223> Hair-bapéingl PECTARIS2004/ 029514 WO 2005/ 025505 Seq Li st

<400> 3%L2296 PCT.ST25 <210> 52 <211> 12 <212> PRT <213>
Artificial sequence <220> <223> Hair-binding peptide

Met His ANQOts5erAlLe Y8 Thr His Lys His Pro Ala Pro Ser Tyr

1 Ser 1% 1Q <210> 53 <211> 12 <212> PRT <213>
Artificial sequence <220> <223> Hair-binding and

<210> 3Bail -binding peptide <400> 53 Tyr Pro ser Phe ser Pro

<211> 7Thr Tyr Arg Pro Al a Phe
<212> PRT

<213> Artificial Sequence

<220> .
<223> Hair-binding peptide

<400> 38
Ihr Ala Ala Thr ghr Sser Pro

<210> 39

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 39

ieu Gly Ile Pro §1n Asn Leu

<210> 40

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 40
é1a Lys Pro Ile Eer GIn His Leu GIn égg Gly ser

<210> 41

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 41

é1a Pro Pro Thr gro Ala Ala Ala ser éga Thr Thr

<210> 42
<211> 12
Page 9



15 10 <210> 54 <211> 12 <212> PRT <213> Artificial
sequence <220> <223> Hair-binding peptide <400> 54
wOhoosAREs0Pr o Thr Pro Phe Ser Ile ser Pro G u ApQT/US2(4/029514
10 <210> 55 <211> 20 <212> PRT <213> Artificial
sequence <220> < > i L-hjndi tide <400> 55
<212> pReT/ US2004/ 029514%2533Lﬁﬁa&ﬁé))§%&@g§%oqs Thr Cys Al a
<213> Aeryfyial Qegudh@ Cys Cys Gy 1 5 10 15 Ala Ala Thr Al a
<2205 20 <210> 56 <211> 12 <212> PRT <213> Artificial

<223> %@gf@@g@%%@%ﬁgaéﬁi\g 2?:82/28552?:?. ST25 <223>

<400> 4dai r-bi ndi ng peptide <400> 56 Trp His Asp Lys Pro @n
n Ser Ser.Lys Ser Thr .1 5 10 <210> 57 <211> 12
fsp Pro ﬁiz@%éﬁk TArIARE NEI H° BdBhce <220> <223>
Hai r - bi ndi ng pepti de <400> 57

<210> 43

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 43

Glu GIn Ile Ser Gly Ser Leu val Ala Ala Pro Trp
% 5 10

<210> 44

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 44

Leu Asp Thr Ser Phe Pro Pro val Pro ;ge His Ala
1 5

<210> 45

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Hair-binding peptide

<400> 45

&eu Pro Arg Ile é1a Asn Thr Trp Ser igo ser

<210> 46

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<4QO> 46
Arg Thr Asn Ala Ala Asp His Pro Ala Ala val Thr
1 5
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asn GQu Val Pro Ala Arg Asn Ala Pro Trp Leu Val 1 5
10 <210> 58 <211> 13 <212> PRT <213> Artificial

weemsMnEws <220> <223> Hair-bi ndi ng peptide <#00mSHB4/029514

Asn Ser Pro Gy Tyr A n Ala Asp Ser Val Alalle Ay 1

5 10 <210> 59 <211> 12 > 3> Artificial
g&equence <220> <%§>"ﬁé¢| Fl%%ﬁd?ﬁgsﬁééti de <400> 59
IIZhr Gln Asp Ser Ala A n Lys Ser Pro Ser Pro Leu 1 5
10> 60 <211> 12 <212> PRT <213> Artificial
%@&ﬁbﬁ?@é VI <223> Nai | - bi ndi ng peptide <400> 60
Ala Leu Pro Arg Ile Ala Asn Thr Trp Ser Pro Ser 1 5
HRO r<2ih@3nd bepeRtkl> 12 <212> PRT <213> Artifici al
§equence Page 13 WD 2005/ 025505 PCT/ US2004/ 029514 Seq
A st CL2296 PCT. ST25 <220> <223> ski n- bi ndi ng peptide

ier Leu #4Q0prp6laiThhr AR PRe GI’I'E/SPr@e[ysPrICPeG u Asn Ala Pro Ay

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

<220>
<223>

<400>

Ser 1 5 10

48

12

PRT

Artificial Sequence

Hair-binding peptide
48 ‘

Ihr Asp Met Gln ?1a Pro Thr Lys Ser {%r Ser Asn

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

<220>
<223>

<400>

49

12

PRT

Artificial Sequence

Hair-binding peptide
49

Thr Ile Met Thr Lys Ser Pro Ser Leu Ser Cys Gly
1 5 10

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

<220>
<223>

<400>

1

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

<220>
<223>

<400>

50

12

PRT

Artificial Sequence

Hair-binding peptide
50

Thr Pro Ala Leu ésp Gly Leu Arg GIn 550 Leu Arg

51

12

PRT

Artificial sequence

Hair-binding peptide
51

Ihr Tyr Pro Ala ger Arg Leu Pro Leu keu Ala Pro
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<210> 62 <211> 20 <212> DNA <213> Artificial

sequence <220> <223> Prinmer <400> 62 ccctcat agt
woagsgesamsg 20 <210> 63 <211> 12 <212> PRT <P@BAS2004/029514

Artificial sequence <220> <223> Control peptide <400>

63 Lys Hs Ay Pr e r Ala Pro Ar 1
57107 2105 64’ <optd et dze88 ddstH S A titi e o
Sequence <220> <223> cysteine-attached hair-bi ndi ng
<%31-(1)> :5Leptide <400> 64 Arg Thr Asn Ala Ala Asp H's Pro Al a
510 aVal Thr Ay dy Ay cys 15 10 15 <210> 65 <211>
<213> ARtifEidP Rflerredl3> Artificial sequence <220> <223>
Caspase 3 cleavage site <400> 65 Leu Qu Ser Ay Asp
2% Gy Nal.Asp 1 B <210> 66 <211> 12 <212> PRT <213>
< ATETNEINH PERYSEnce Page 14 WO 2005/ 025505
<400> SRCT/ US2004/ 029514

Ala Lys Thr His Lys His Pro Ala Pro Ser Tyr Ser
1 5 10

<210> 53

<211> 12

<212> PRT

<213> Artificial Sequence

<220> . o .
<223> Hair-binding and nail-binding peptide

<400> 53

Tyr Pro Ser Phe Ser Pro Thr Tyr Arg igo Ala Phe
1 5

<210> 54

<211> 12

<212> PRT

<213> Artificial Sequence

<220> . .
<223> Hair-binding peptide

<400> 54
Thr Asp Pro Thr Ero Phe Ser 1Ile Ser 550 Glu Arg
1

<210> 55

<211> 20

<212> PRT

<213> Artificial Sequence

<220> . .
<223> Hair-binding peptide

<400> 55
Eys Ala Ala Gly gys Cys Thr Cys Ala ggy Cys Gly Ala Cys ggs Gly

Ala Ala Thr Ala
20

<210> 56

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
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Seq List CL2296 PCT. ST25 <220> <223> Hai r-bi ndi ng

peptide <400> 66 Thr Pro Pro Qu Leu Leu H's Gy Asp
weénamsAessoSer 1 5 10 <210> 67 <211> 20 <212>PONAIS2004/029514

<213> Artificial sequence <220> <223> Pri mer <400> 67

caagcctcag cgaccg . < <212> DNA
<223> HEALBTndi¥n! é&hag 3‘&%@2&25% Péz%% > Prl mer <400> 68
cgt aacactg agtttcgtca cca <210> 69 <211> 12 <212>

<400> SPRT <213> Artifici al Sequence <220> <223>

Trp His )\-95 R//Ets 38 Aﬁgpt i de (5449_9% IW’ Pro Pro Thr Asn Val

Leu r Lysio <210> 70 <211> 7
<212> PRT <213> Artifici al Sequence <220> <223>
<10> 5glai r-binding peptide <400> 70 Asn Thr Ser A n Leu Ser
<211> hr 1 5 <210> 71

<212> PRT
<213> Artificial Sequence

<220> . .
<223> Hair-binding peptide

<400> 57

Asn Glu val Pro §1a Arg Asn Ala Pro Igp Leu val
1

<210> 58

<211> 13

<212> PRT

<213> Artificial Sequence

<220> . .
<223> Hair-binding peptide

<400> 58

Ash Ser Pro Gly Tyr GIn Ala Asp Ser X81 Ala Ile Gly
1 5

<210> 59

<211> 12

<212> PRT

<213> Artificial Sequence

<220> .
<223> Hair-binding peptide

<400> 59

Thr GIn Asp Ser Ala GIn Lys Ser Pro Ser Pro Leu
1 5

<210> 60

<211> 12

<212> PRT

<213> Artificial Sequence

<220> i
<223> Nail-binding peptide

<400> 60
é1a Leu Pro Arg Ile Ala Asn Thr Trp igr Pro Ser
5

<210> 61
<211> 12
<212> PRT
<213> Artificial Sequence
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<211> 14 <212> PRT <213> Artificial Sequence 20 23
<220> Page 15 WD 2005/ 025505 Seq List CL2296 PCT. ST25
we2e8x028i08t | nyl at ed hair-bi ndi ng pepti de <220>PCE2R1084/029514
M SC_FEATURE <222> (13)..(13) <223> Biotinyl ated
<220> <221> M SC_EEAT >_( .. (14) <223>
Ami dat ed <400> 71°2¢ gL#ﬁFCL,&g%gﬁcg'%fzé Asp H's Pro Al a
<220 Ala Val Thr Lys Cys 1 5 10 <210> 72 <211> 14 <212>
<223> SRRFbipdB9 pertitieci al sequence <220> <223>
<400> 63 otinyl ated hair-binding peptide <220> <221>
SC FEATURE <222> (13)..(13) <223> Biotinylated
Thr Pro RRR0Fs s&?2bro MISQIREATURE0 GI32%er (14)..(14) <223>
1 Ami dat el <400> 72 Ala LéQ Pro Arg Ile Ala Asn Thr. Trp
Ser Pro Ser Lys Cys 1 5 10 <210> 73 <211> 14 <212>
<210> 6PRT
<211> 20

<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 62
ccctcatagt tagcgtaacg 20

<210> 63

<211> 12

<212> PRT

<213> Artificial Sequence

<220> i
<223> Ccontrol peptide

<400> 63
Lys His Gly Pro ?sp Leu Leu Arg Ser éga Pro Arg
1

<210> 64

<211> 16

<212> PRT

<213> Artificial Sequence

<220> i ) o )
<223> Cysteine-attached hair-binding peptide

<400> 64
Arg Thr Asn Ala Ala Asp His Pro Ala Ala val Thr Gly Gly Gly Cys
1 5 10 15

<210> 65

<211> 8

<212> PRT

<213> Artificial Sequence

<220> .
<223> Caspase 3 cleavage site

<400> 65

Leu Glu Ser Gly ésp Glu val Asp
1

<210> 66
<211> 12
<212> PRT
<213> Artificial Sequence
Page 14



<213> Artificial sequence <220> <223> Biotinyl ated
hai r - bi ndi ng pepti de <220> <221> M SC FEATURE <222>

wWO02805/028508) <223> Biotinylated <220> <221> PCT/US2004/029514

M SC FEATURE <222> (14)..(14) <223> Anmidated <400>
73 Thr Pro Pro Ay _Leu Le i y Pro Arg Ser Lys
Qys 1 5 10 PCT/ U%geow,%zég—?zgﬁ?ges WO 2005/ 025505

<220> Seq List CL2296 PCT. ST25 <210> 74 <211> 14 <212> PRT

<223> HaRndinding peeiigle Sequence <220> <223> Bioti nyl at ed

<400> t ei n- bi ndi ng peptide <220> <221> M SC FEATURE <222>
13)..(13) <223> Biotinylated <220> <221>

Thr pro WMr&GIREASUUREL HH22@ty Add)Pro( A Sex223> Am dat ed <400>

1 74 Thr Pro Phe H's Ser Bflo Gu Asn Ala Pro Ay Ser Lys
Cys 1 5 10 <210> 75 <211> 15 <212> PRT <213>

<210> extificial sequence <220> <223> Fully protected

<211> 20ai r - bi ndi ng pepti de

<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 67
caagcctcag cgaccgaata 20

<210> 68

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 68
cgtaacactg agtttcgtca cca 23

<210> 69

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 69

Thr: Pro Pro Thr Asn val Leu Met Leu ééa Thr Lys
1 5

<210> 70

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 70

ésn Thr Ser Gln Leu Ser Thr
5

<210> 71

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<220> <221> M SC FEATURE <222> (1). . (1) <223> FlI
uor oenyl met hox| car bonyl ( Froc) - pr ot ect ed

WOCHsWSX084/ 029514 <220> <221> M SC_FEATURE R@RAIS2004/029514

(1).. (1) <223>
2,2,6,,4,7-penta y %agg e f n- 5sul f onyl - pr ot
ke 1220 ms F2A R %ﬁi SRR o) (2 <2
t-butyl -protected <22 <221> M SC_ FEATURE <222>
(3)..(3) <223> Trityl-protected <220> <221>
mﬂ§§QH§ﬁﬁﬁyRE <222> (6)..(6) <223> t-butoxyl-protected
€330>(135221> M SC_ FEATURE <222> (7)..(7) <223>
Bt gy lagedt ect ed <220> <221> NISCLFEATURE <222>
(12)..(12) Page 17 WD 2005/ 025505 PCT/ US2004/ 029514
ﬁ@%Sﬂyhuhﬂtyl protected <400> 75 Seq List CL2296
25 Arg Thr Asn Ala Ala Asp His Pro Ala Al a Val

Anﬁlda@cy Ay dy 15 10 15 <210> 76 <211> 7 <212>

RT <213> Artificial Sequence <220> <223>

i r-binding peptide

érg Thr Asn Ala §1a Asp His Pro Ala Ala val Thr Lys Cys

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

10

72

14

PRT

Artificial Sequence

Biotinylated hair-binding peptide

MISC_FEATURE
(13)..(13)
Biotinylated

MISC_FEATURE
(14 ..14
Amidated

72

é1a Leu Pro Arg §1e Ala Asn Thr Trp igr Pro Ser Lys Cys

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

73

14

PRT

Artificial Sequence

Biotinylated hair-binding peptide

MISC_FEATURE
(13)..(13
Biotinylated

MISC_FEATURE
(14)..(14)
Amidated

73

Thr Pro Pro Glu Leu Leu His Gly Asp ;50 Arg Ser Lys Cys
1 5
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<400> 76 Asn Thr Pro Lys Qu Asn Trp 1 5 <210> 77

<211> 7 <212> PRT <213> Artificial sequence <220>
we2eBr25%b6r - bi ndi ng peptide <400> 77 Asn Thr PCO/UAR@4/029514

ser Asn Arg 1 5 <210> 78 <211> 7 <212> PRT <213>

Artificial sequen <E£sOc>CLf279§3?c irbs bi ndi ng peptide
<400> 78 Pro Arg ?}? t Leu Ser {Fﬁr % 5 <210> 79
<210> AP11> 7 <212> PRT <213> Artificial sequence <220>

:gﬁi Lb23> Hai r-binding peptide <400> 79 Pro Pro Thr Tyr
915 [Hu o Thigulnge <210> 80 <211> 12 <212> PRT <213>

Artificial Sequence Page 18 WO 2005/ 025505
<220>  PCT/ US2004/ 029514 Seq List, CL2296 PCT. ST25 <220>
<223> '?ﬁfsgy%zﬁéfe‘f'- A g1 pe pePEEle<400> 80 Thr 11e Pro Thr
Hs Arg Gn H's Asp Tyr Arg Ser
<220>
<221> MISC_FEATURE

<222> (13)..(13)
<223> Biotinylated

<220>

<221> MISC_FEATURE
<222> (14)..(14)
<223> Amidated

<400> 74

Thr Pro Phe His ger Pro Glu Asn Ala Pro Gly Ser Lys Cys
1 10

<210> 75

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Fully protected hair-binding peptide

<220>

<221> MISC_FEATURE

<222> (D..(D

<223> Fluoroenylmethoxlcarbonyl (Fmoc)-protected

<220>

<221> MISC_FEATURE

<222> (..

<223> 2,2,6,4,7-pentamethyldihydrobenzofuran-5sulfonyl-protected

<220>

<221> MISC_FEATURE
<222> (2)..(2)

<223> t-butyl-protected

<220> ;
<221> MISC_FEATURE

<222> (3)..(3)

<223> Trityl-protected

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> t-butoxyl-protected

<220>

<221> MISC_FEATURE
<222> (7)..(7)

<223> Trityl-protected

<220>
<221> MISC_FEATURE
<222> (12)..(12)
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15 10 <210> 81 <211> 7 <212> PRT <213> Artificial

sequence <220> <223> Hair-binding peptide <400> 81
wOohoosRess0Pr o Thr His Arg Leu 15 <210>82 <211>7P€RAR20R029514

<213>Artifici al sequence <220> <223>Hai r - bi ndi ng

pepti de <400>82 L t Jqhr Pro 15 <210>83
223 ERALLpRARRBRT S TR G éguence <220>
>Ha| r-bi ndi ng pepti de <400>83 Leu Gy Thr Asn Ser

<400> 7‘5hr Pro 15 <210>84 <211>12, <212>PRT
[Noy e 2 ding
Arg Thr Z\épt/?@eéglégégl&Tﬁ%egr 0 1 W \Q@hﬁz?avgée{y %ar Asn Leu
Leu Ser Ser 1 5 10 <210> 85 <211> 7 Page 19 WO

<10 7%005/ 025505

<211>
<212> PRT
<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 76
ésn Thr Pro Lys gTu Asn Trp

<210> 77

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 77

Asnh Thr Pro Ala Ser Asn Arg
1 5

<210> 78

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 78

Pro Arg Gly Met Leu Ser Thr
1 5

<210> 79

<211> 7 .

<212> PRT

<213> Artificial sequence

<220>
<223> Hair-binding peptide

<400> 79

Pro Pro Thr Tyr Leu Ser Thr
1 5

<210> 80
<211> 12
<212> PRT
<213> Artificial Sequence
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<212> PRT <213> Artificial Sequence <220> <223>

Hai r - bi ndi ng pepti de <400> 85 Thr Pro Leu Thr Lys G u
wWOh00548550210>86 <211>7 <212>PRT <213>Artifi ci aPeemsenaee29514

<220> <223>Hai r- bi ndi ng peptide <400>86 A n G n Ser

H's Asn Pro Pro 1% <210>8 1 >PRT
<213>Artificial Se%ﬁgn%e5t<§§zé§%<§é—3éﬁés|zr- bi ndi ng

<220> peptide <400>87 Thr G n Pro H's Asn Pro Pro 15 <210>88
<223> Hadribingic® PRBPRIE <213>Artifici al sequence <220>
<400> 23>Hai r - bi ndi ng pepti de <400>88 Seq List CL2296

CT. ST25 Ser Thr Asn LeU Leu Arg Thr Ser Thr Val H's
Thr I1e Pro THr Bid@G\rg2d0>HBY Asp2IVI>ANR Sex212> PRT <213>
1 ArtificPal sequence <2208 <223> Hair-bi ndi ng peptide

<210> 81

<211> 7

<212> PRT

<213> Artificial Sequence

<220> L .
<223> Hair-binding peptide

<400> 81

Thr Pro Pro Thr His Arg Leu
1 5

<210> 82
<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 82

Leu Pro Thr Met Ser Thr Pro
1 5

<210> 83
<211> 7

<212> PRT

<213> Artificial sequence

<220> .
<223> Hair-binding peptide

<400> 83

&eu Gly Thr Asn Ser Thr Pro
5

<210> 84

<211> 12

<212> PRT

<213> Artificial Sequence

<220> )
<223> Hair-binding peptide

<400> 84

Ihr Pro Leu Thr Gly Ser Thr Asn Leu igu Ser Ser
5

<210> 85
<211> 7
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<400> 89 H's Thr A n Pro Ser Tyr Ser Ser Thr Asn Leu

Phe 1 5 10 PCT/ US2004/ 029514 Page 20 WD 2005/ 025505
We20302905 <211> 7 <212> PRT <213> Artifici al PGemsemnaee29514

<220> <223> Hair-binding peptide <400> 90 Ser Leu

Leu Ser Ser H's Alg,.l < 9 > 12 <212> PRT
212> &3> Artificial %&uéﬁsgegé%q%l_%cs?%éz% PCT. ST25
<213> a226iciad298meniad r - bi ndi ng peptide <400> 91 G n An
<220 Ser Ser Ile Ser Leu Ser ser His Ala val 1 5 10 <210>
<223> 4 r-5blng heptide?> PRT <213> Artificial sequence <220>

‘ <223> Hair-binding peptide <400> 92 Asn Ala Ser Pro
<400> &er Ser Leu 1 5 <210> 93 <211> 7 <212> PRT <213>

Artifyci gjence <220> <223> Hair-binding peptide
‘1rhr Pro <Lfﬁ§0'£ljlrg£§% C§E

<210> 86
<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 86

Gln GIn Ser His Asn Pro Pro
1 5

<210> 87

<211> 7

<212> PRT

<213> Artificial Sequence

<220> L .
<223> Hair-binding peptide

<400> 87

Thr Gln Pro His Ash Pro Pro
1 5

<210> 88

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 88
ier Thr Asn Leu geu Arg Thr Ser Thr val His Pro

<210> 89

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 89
His Thr Gln Pro Ser Tyr Ser Ser Thr égn Leu Phe
1 )
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Hs Ser Pro Ser Ser Leo Arg 1 5 <210> 94 <211> 7
<212> PRT <213> Artificial Sequence <220> <223>
weélaies/wkssesi ng pepti de <220> <221> M SC_FEATURBCTAR2®#/029514

(2)..(2) PCT/US2004/ 029514 Page 21 WD 2005/ 025505 Seq

List CL2296 PCT. SK2a | 1532828 pcrH9s Arg, or As n
<210> 90400> 94 Lys Xaa Ser Hs Hs Thr Hs 1 5 <210> 95
:%%i I13(211> 7 <212> PRT <213> Artificial Sequence <220>

> .Hair-bindi ng peptide <220> <221> M SC_FEATURE

<213> A£%%§‘>C‘E€)s.r‘?q{‘§3°de<223> Xaa = H s, Arg, or As n <400> 95
<220> GQu Xaa Ser His H's Thr Hs 1 5 <210> 96 <211> 7
<223> HadnohinPiRTY £2EBdeArtificial Sequence <220> <223>
<400> dgi r-binding peptide <400> 96 Leu G u Ser Thr Ser Leu

Leu 15
Ser Leu Leu Ser Ser His Ala
1 5
<210> 91
<211> 12
<212> PRT
<213> Artificial Sequence
<220> . .
<223> Hair-binding peptide
<400; 91
GIn GTn Ser Ser Ile Ser Leu Ser Ser His Ala val
1 5 10
<210> 92
<211> 7
<212> PRT
<213> Artificial Sequence
<220>
<223> Hair-binding peptide
<400> 92

Asn Ala Ser Pro Ser Ser Leu
1 5

<210> 93
<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 93

His Ser Pro Ser Ser Leu Arg
1 5

<210> 94
<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<220>
<221> MISC_FEATURE
<222> (2)..(2)
Page 21
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<210> 97 <211> 7 <212> PRT <213> Artificial sequence
<220> <223> Hair-binding peptide <400> 97 Thr Pro

woewsMssobys G u Thr 1 5 <210> 98 <211> 7 <POCRASEAT029514
<213> Artificial sequence <220> <223> Hair-bi ndi ng

pepti de <400> 98 [ ro Pro
<2235 mmumsqoydlzemﬁésfgé @535%2 R Fo5e D505 Seq Li st
CL2296 PCT. ST25 <210> 99 <211> 12 <212> PRT <213>
<400> K tificial sequence <220> <223> skin-binding sequence
Lys Xaa§ﬁ90ﬁ1§$hgyﬁ”£ﬁ Ala Thr Phe Pro Pro Asn Pro Thr Ala
1 1 5 10 <210> 100 <211> 12 <212> PRT <213>
Awt|f|0|al Sequence <22Q> <223> skin-bindi ng peptide
00> 100 His Ay His Met Val Ser Thr Ser A n Leu Ser

210
51is ¥3le 1 5 10 <210> 101
<212> PRT
<213> Artificial Sequence
<220>

<223> Hair-binding peptide

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Xaa = His, Arg, or Asn

<400> 95

Glu Xaa Ser His His Thr His
1 5

<210> 96
<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 96

Leu Glu Ser Thr Ser Leu Leu
1 5

<210> 97

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Hair-binding peptide

<400> 97
Ihr Pro Leu Thr %ys Glu Thr

<210> 98

<211> 7

<212> PRT

<213> Artificial Sequence

<220> )
<223> Hair-binding peptide

<400> 98
&ys GIn Ser His ésn Pro pro
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

<211> 7 <212> PRT <213> Artificial sequence <220>
<223> skin-bi ndi ng pepti de <400> 101 Leu Ser Pro Ser
wonResMessokys 1 5 <210> 102 <211> 7 <212> PRPCER3084/029514
Artificial sequence <220> <223> skin-bindi ng peptide
<400> 102 Leu Pro Pr.o 1 5 <210> 103
<211> 7 <212> PR e<°2£é§t grﬁ\?g?élvglkgll%’éequence <220>
<223> skin-bi ndi ng peptide <400> 103
9PCT/U82004/029514 Page 23 WD 2005/ 025505 Seq Li st
P 2296 PCT.ST25 His Gn Arg Pro Tyr Leu Thr 15
0P Q4 sgbbide <212>PRT <213>Arti fi ci al Sequence <220>
<223>skin bi ndi ng peptide <400>104 Phe Pro Pro Leu Leu
s@ﬂgt) 15 PCT/U82004/029514 Page 24
1nd1ng sequence

99

Lys GIn Ala Thr Phe Pro Pro Asn Pro Thr Ala Tyr
1 5

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

<220>
<223>

<400>

100
12
PRT
Artif-icial Sequence

skin-binding peptide
100

His Gly His Met val ser Thr Ser Gln &Su ser Ile
1 5

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

<220>
<223>

<400>

101

7

PRT L.

Artif-icial Sequence

skin-binding peptide
101

Leu Ser Pro Ser Arg Met Lys
1 5

<2105
<211>
<212>
<213>

<220>
<223>

<400>
1

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

<220>
<223>

<400>

102

7

PRT

Artificial Sequence

skin—-binding peptide
102

Leu Pro Ile Pro Arg Met Lys
5

103

7

PRT

Artificial Sequence

skin—binding peptide
103
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WO 2005/025505 PCT/US2004/029514

Seq List CL2296 PCT.ST25
gis Gln Arg Pro Tyr Leu Thr
5

<210> 104

<211> 7

<212> PRT

<213> Artificial Sequence
<220> )

<223> skin-binding peptide
<400> 104

Phe Pro Pro Leu Leu Arg Leu
1 5
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