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(5T) Abstract

Oligopeptides which comprise amino acid sequences that are recognized and proteolytically cleaved by free prostate specific antigen
(PSA) are described. Also described are assays which comprise such oligopeptides useful for determining free PSA protease activity in
vitro and in vivo. Therapeutic agents which comprise conjugates of such oligopeptides and known cytotoxic agents are also described.




-2 - The PSA nedi ated proteolysis of the gel-formng proteins L

gener at es .several soluble Senenogelin | and Senenogelin Il fragnents ° g

and sol ubl e - fibronectin fragnents with liquefaction of the ejaculate

and rel ease of progressively notile spermatoza (Lilja, H, Laurell, %
.B. .(1984). Scand. 5 J. din. Lab. Invest. 44:447;,MGee, R S, Herr, ‘g,

J.C. (1987). Biol. Reprod. 37:43 1). Furthernore, PSA may R

proteol ytically degrade | G-BP- 3 (insulin-like growth-factor binding

protein 3) allowing G- to stinulate specifically the growth of PSA

secreting cells (Cohen et al., (1992) J. Cin. Endo. & Meta.

75: 1046- 1053) . PSA conplexed to al pha 1 -+

antichynmotrypsin is the predom nant nol ecul ar. form of serum PSA and

may account for up to 95% of the detected serum PSA (Christensson, A,

Bj[err]rk, T., Nilsson, O, . et al. (1993). J. Uol. 150:100-105;

Lilja, H, Christensson, A, Dahlen, - U (1991). din. Chem '

37:1618-1625; Stenman, U. H., Leinoven, J., Al fthan, -H, et al. (1991).

Cancer Res. 51:222- 226) The prostatic tissue (normal, benign

hyperplastlc or malignant tissue) is inplicated to predom nantly

release the mature, enzymatically active formof PSA as. this formis

required for conplex formation with al pha 1 - anti chynotrypsin (Mast,

A E., Enghild, J.J., Pizzo, S. V., et al. (1991). Bi ochem stry

30:1723-1730; Perlnmutter, D.H, Qover, GIl., Rvetna, M, et al. _

(1990). Proc. Natl. Acad. Sci. USA 87:3753-3757). Therefore, in - the

m croenvi ronnment of prostatic PSA secreting cells the PSA is bel i eved

to be processed and secreted in its. mature enzymatically active form

not conpl exed to any inhibitory nolecule. PSA also forns stable 25

conplexes with alpha 2 - macroglobulin, but as this results in

encapsul ati on of PSA and conplete |oss of the PSA epitopes, the in vivo

significance of this conplex formation is unclear. A free, nonconplexed

formof PSA constitutes a minor fraction of the serum PSA

(Christensson, A, Bjork, T., Nlsson, O, et al. (1993). J.. Uol. 150:100-

105; Lilja, H., Christensson, A, Dablen, U (1991). din: Chem

37:1618-1625). The size of this formof serumPSA is simlar to that of

PSA in semnal fluid (Lilja, H, Christensson, A, Dahlen, U (1991).

Cin. Chem 37:1618-1625) but it is yet unknown as to whether the free

form of serum PSA may be a zynogen; an internally cleaved, inactive
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formof mature PSA; or PSA nmanifesting enzyne activity. However, it
selrms unlikely that the free formof serum PSA nanifests enzyne
activity, _@b@gﬁoéogere i's considerable (100 to 1000 fol d) nolpgfrRssesise Of
bot h unreacteéd alpha 1 - antichynmotrypsin and al pha 2 - macroglobulin in
seim as conpared with the detected serumlevels of the free 33 kDa
formof PSA (Christensson, A, Bjork, T., Nlsson_Q ., et al. (1993). J.
~Urol. 150:100-105; Lilja, H, Christensson, A , {Dahl [O0T). O

! JERtacED

Chem 37:1618-1625). Ser um nedsur BHERFS usSal

for nmonitoring the treatnent of adenocar ci eB&fiptAe tate (Duffy,
M'S. (1989). Ann. din. Biochem 26:379-387: Fa 'péc{ajrﬁgé‘fg;qn’g- torged -,
P.H (1989). TITLEQF THEEINVENTION: Hara, MPELSA KFur £ageq - {998 paged. 121, |
Lab. din.-  NOWEL PEPTIDES48), al though aboy& Rewinals) seeged ..x... to paged ..-

concentrations of PSA - have al so been repor { EHAbstrateni: gagdar 0t gl i R
hyper pl asi a and subsequent to sur gi cal tralh.q@ af -t he o?gostat éq%f%ﬁda',""."

H. , Christenssgm_.mm@mpm%AHON (1991). Cin. "Chém 37:1618- 1625 o
Prost at e reet astases are SO _Kno .secrete | nol ogi cal reactive
PSa since serum PSA |5 LB RSHHE Patent apilciEn i (ORAARE - BoC o7 s o

pati ents show applicatiorpof edpendingsapplicationcSeriakNa. 08/404,833( fided Mardh |,
But cher, D.N., _ _ ) L3 el I o qe

57: 50- 55) . Thelr%/?f’a}%’s‘z c}}Vi(éfeolgugscag)%@%%{&?%ﬁ)lataﬁg?b@éﬁ#%%??gg%%{“&i by
the prot eol yt iapplication $eidal Noa 084267 992 filed Jupe @8, 48994cel | specific as

-

wel | as specific for PSA secreting prostate "~ met ast ases. _
Accordi nglpyo, it .is the aoblec his . ipnventiqn to provide 25 novel
Gh : MERNLION, | v ¢l eaved by active

ol i gopept i des RASALERYES ol 1Hg 10

f[) ee ltoro]cstﬁ] e speci f-it-f: amm%chﬁgé»ofthe prqsttate_gland’is ekpeétedatfb&sethe

obj ect o i s,.i nvent i on vi de. ita assa [

enzymatical ly @6@91%343%2 r@ﬁﬁ%‘%&ﬁ&‘ %égﬁ}?&é@wp&gﬁ%b‘f%es

It is further diedrom this diseasei(GarnickyMMB. (1994) oFhieDilemmais of Prostate

anti-cancer c |1 s U . et r - i ch-
conpri ses 1t5ho$&‘r?1%‘%/r§al gééF (I)l?e%fllie&iacsddl: %élélrai?glﬁpr o'gﬁ‘\}mg é}l%gaggtc %?géﬁ’:s tﬂ@;

" agent . \mostfregaently cﬁagnosed'mahgnancy (other than that of the skin) in

PCT/ US95/ 08157 §. men and the second leading cause of cancer-relatéd deaths (behind
Anot her object, of this Invention is .togprow de a nmethod o reati ng

prostate canc dPNHACEELIAIAL &IOWRNi ni strati on of novel anti- cancer
conposi tion. 5 SUMVARY PFjostate spubtid Adtigen (PSA) is a single chain 33 kDa

‘glycoprotein that is produced almost exclusively by the human prostate
epithelium and occurs at levels of 0.5 to 2.0 mg/ml in human seminal
fluid (Nadji, M., Taber, S.Z., Castro, A., etal. (1981) Cancer
48:1229;Papsidero, L., Kuriyama, M., Wang, M., et al. (1981). INCI
66:37; Qui, S.D., Young, C.Y.F., Bihartz, D.L., et al. (1990), J. Urol.
144:1550; Wang, M.C., Valenzuela, L.A., Murphy, G.P., et al. (1979).
Invest. Urol. 17:159). The singie'carbohydrate unit is attached at
‘asparagine residue number 45 and accounts for 2 to 3 kDa of the total

“molecular mass. PSA is a protease with chymotrypsin-like specificity
(Christensson, A., Laurell, C.B., Lilja, H. (1990). Eur. J. Biochem.

- 194:755-763). It has been shown that PSA is mainly responsible for
dissolution of the gel structure formed at ejaculation by proteolysis of the
major proteins in the sperm entrapping gel, Semenogelin I and
Semenogelin I1, and fibronectin (Lilja, H. (1985). J. Clin. Invest.
76:1899; Lilja, H., Oldbring, J., Rannevik, G., et al. (1987). J. Clin.
Invest. 80:281; McGee, R.S., Herr, J.C. (1988). Biol. Reprod. 39:499).
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The several points of cleavage where senenogelin | is sel ectively
proteolytlcally cl eaved by free PSA have been identified.

ai gopeRy g cfwl ch conprise the am no acid sequences thalpcg hff%
recogni zed "and proteol ytically cleaved by free prostate spec IC antl gen

H
k7

.

(PSA) are described. Such oligopeptides are useful in assays which can - .

determne the free PSA protease activity in vitro and in vivo.

Furt hernore, "such ol i gopepti des may be j pcorporated into therapeutic
agents which conprise conjugaties of such oligopeptides and known 15
cytotoxic agents and which are useful in the treatnent of prostatic cancer.
BRI.-EF DESCRI PTi O\I OF THE Fl GURES FIGURES |a and | b: Primary Anino

Aci d Sequenc’HlQ)P demadiated proteolysis ofrthe gel-forming proseinsigeneratesnce of

Sem?mge' in sbvbﬁal%@l’l!ﬂe Semenbgg& TaddSe mlah ﬁg'ﬁ‘l‘rﬂgﬂ%ﬁ@ aid E?Iﬁib?é“’age

sites are sho red.in or nrty of
asite towarfﬂ%mpgﬁ\un ragmﬁﬁ%w&&og d’g ‘Q?ﬁ e Fé) nunber ed
sequent i al | progrsssively motileasy eﬁnatezar(b. j&r Hi rIumrel’t}CB IQWRIS&nd

Synthetic ofl Mﬁ%iﬁ%ﬁ% 5‘6"’%&&%@% 2% Hem 15 339825’ Hiblo: o

di gested wi IRepmdy Bﬁt43:BL | furthermeore, RS:ARAay fproteolytically idegsade E@FBH—he

2333' ﬁgra;an n{; aC| s |s dsavé%] %ﬂbﬂ%ﬂ%%@@;aﬂowmgﬁﬁtﬂ“ 1%8“er

K=Lys, L=Le&pesif] Assegreting-cells (Cohen Qtﬂly,r(1992)1 FI GURES

3a and 3b: @mmﬁ&fwﬁwyﬁo&@loﬂ) c digopeptides: WD 96/ 00503
PCT/ US93608156 ka3

Synt hetic ol i gopepti dé@WﬂFéﬁg toalpha lt'h@n%?’? oL
di gested wi predominait melécnlarforne of rserudPS Acand enuy éédmhittfb? Tﬁﬁ

st ed, a%ﬁe%zé 8 e ERRERA e B o, (i dGHSSO, ’%v@)ﬁéﬁn ' %3

gat a o; N(r)]nethha(/lsﬂﬂi’é d. |I@l'qle bﬁOdﬁOO-lOS Iﬂi_pad-lulﬁhl;}t?sspnggt d§ahlend The
ata of the "1\61891'6 0 Vehny.an a
conj ugais o ﬂ%%%[ gb ) gtl 21 C€1989lp)nt&ancer 5:,[3)1 352- i&o )?;gostanc tissue
(normal, benign hyperplastic, or malignant tissue) is implicated to
predominantly release the mature, enzymatically active form of PSA, as
this form is required for complex formation with alpha 1 -
antichymotrypsin (Mast, A.E., Enghild, J.J., Pizzo, S.V., et al. (1991).
Biochemistry 30:1723-1730; Perlmutter, D.H., Glover, G.I., Rivetna, M.,
etal. (1990). Proc. Natl. Acad. Sci. USA 87:3753-3757). Therefore, in
the microenvironment of prostatic PSA secreting cells the PSA is
believed to be processed and secreted in its mature enzymatically active
form not complexed to any inhibitory molecule.  PSA also forms stable
complexes with alpha 2 - macroglobulin, but as this results in
encapsulation of PSA and complete loss of the PSA epitopes, the in vivo
significance of this complex formation is unclear. A free, noncomplexed
form of PSA constitutes a minor fraction of the serum PSA
(Christensson, A., Bjork, T., Nilsson, O., et al. .(1993). J. Urol. 150:100-
105; Lilja, H., Christensson, A., Dahlén, U. (1991). Clin. Chem.
37:1618-1625). The size of this form of serum PSA is similar to that of
PSA in seminal fluid (Lilja, H., Christensson, A., Dahlén, U. (1991).
Clin. Chem. 37:1618-1625) but it is yet unknown as to whether the free
form of serum PSA may be a zymogen,; an internally cleaved, inactive

=

20

25

30



(Conpound 12d) that does not contain the free PSA proteolytic cleavage
sﬂ?e The 1C50 for doxorubicin is 0.3pM while the acetyl ated

ol i gopept '@69%@0%' ed doxorubicin has an 1 C50 that has beenpeemgggghlgy
grgater than 0 fold. This conjugate had no HPLC detectabl e

comtam nation with unnodi fi ed doxorubicin. The oligopeptide alone had 15
no detectable cell killing activity. FI GURE 5. O eavage Affinity of
A i gopeptides in Conjugation with Dox@r-ubicin by Free PSA In Vitro:
A i gopept i des-doxorubi ci n conjugates were prepared and the conjugates 20
were digested wth enzymatically active free PSA for four (4) hours. The

per cent age co ugate that s . enz tically cgleaved in the ol i_gopeptide in
this period of OMWWF%P&\ é SHAg eIzWRe activity) dewever, it

FI GURE 6: O eacenss dhlikelyt ﬂlanth@ftm ofleérun PSAimignifess eizyine’5
Doxorubicin in (Ef tyCond oned Medd 1061 gmha@ﬁ d%l'orUbl mg

conj ugat o5 werSTraL: &HCq tHetR 3§ copsidtiable (100 to QAT EHCESS Bl o

t hat had gefen bothdirireacted aiphaﬂpoanuehymdtrsmm and alpha 2s- Muog\loh\mm)mvm
to secret r SA
The percent aggspeggﬁ@ Q{’%‘ﬂﬁﬁg‘? ?&enz “Hﬂ??ﬁ%é elFeaveé N ?%%g

ol i gopept i de iformmof Séx (Gbnstenssoe, %\%B_]Qﬂ(e , NilssonsQr.tet alr 1993). dhown
in Table 6.  yrol, Eg@iﬁﬁ)—tos% &,OH cchﬁstafssoﬁfAGBauréﬂ U. (1991). Clin.

A i gopepti de- oru ates
SUBSTI TUTE SH E/Eiébﬁ 1625). W0 96/ 00503

PCT._/T Ugl%/ 28 1126 " Serutm measurements ?f PSA are useful f6r monitoring hht;e dat a
D oo kbt 3oh 08 o pE R i3, 19855 AR '
proteol ytic cl(éhnaBmdtem 262%7&5383 Bzawer, MEKL ahdrieamgatP ik K1989).t o
(stt:(r)'?f)il city (y&ﬁhsﬁépl% 32 ‘%a{[l' %.gihel? C " Kgggﬁpﬁd‘&%(z&w does
not secrete fMedpr$A3: 541-5 mmsmm@ncnmm of

el Feca, MO @g&%t%g&% gl o e
and are capablSEISIC éﬁangwpp pyostg W@neﬁzy enetivity
' (1991). Clin. Chem. 37: 1618—1625) Prostate metastases are also known

to secrete immunologically reactive PSA since serum PSA is detectable

at high levels in prostatectomized patients showing widespread

metatstatic prostate cancer (Ford, T.F., Butcher, D.N., Masters, R.W,, et

al. (1985). Brit. J. Urology 57:50-55). Therefore, a cytotoxic compound
that could be activated by the proteolytic activity of PSA should be

prostate cell specxﬁc as well as specxﬁc for PSA secreting prostate
metastases. . .

(|

20

Accordmgly, itis the object of tlns invention to -prov1de

25 novel oligopeptides which selectively are enzymatically cleaved by active
free prostate specific antigen (PSA).
Tt is also the object of this invention to provide a quantitative
assay for enzymatically active PSA whxch incorporates those novel
30 ohgopepttdes '

- Tt is further the object of this invention to provide a novel
anti-cancer composition useful for the treatment of prostate cancer which
comprises those novel oligopeptides in conjugation with a cytotoxic
agent.



of the free prostate specific antigen. Such oligopeptides include o
ol igoners that conprise an am no acid sequence selected from a) B
AsnLysl nl Ser (SEQ D.NO.: 13), 15 b) Lys| pebekdigstisn! Ser

" (SEQ | Dl‘ﬁ%ﬂ%%] ) o

G yd uAsnd@ yval 4 nLysAspVaI Ser d nXaaSer | | eTyrI Serd nThrGu 4
(SEQ ID.NO. : 15), 20 d) dyLysdylleSerSerd nTyrl SerAsnThrGI ud uArglLeu
(SEQ ID.NO.: 2), e) AsnLysl| eSer TydTRyrl Ser (SEQ ID. NO. : 127), 25
f) AsnLysAl aSer Tyrd nl Ser (SEQ ID. NO. : 128), g) SerTyrd nl Ser Ser

(SEQ ID.NO.: 129); 30 h) LysTyrd nl Ser Ser (SEQ I D.NO.: 140); and

1) hArgTyrd nl Ser Ser §ﬁ'@1J &py&af)f thsh.gv(ei%tuan i$hs b%oldé/’z{ thdifiod of

honoar gi ni.ne and Xaa i's
SUBSTI TUTE Srezting pm&ameqancer whigbh g@nposes administration of novel anti-

PCT/ US95/ 08 - 7-

I n an enbodljclr-?egr?terg %es“il%gt ant invention, “the oli gopept | des - I ncl ude
ol i goners that co r| se an am no acid sequence that: is selected from
5 VA B SREINVENTHDN | D. NO.: 16), b) :
AsnLysl | eSerTyrGI nI SerAI a (SEQ I D. NO. : 130), C)

AsnLysl | eSer Tyr @ nl SerSgl S6¥era] p%%ﬁ? df%l%‘%agelwher&%emenogelm Iis

selectively proteolytically cleaved by free PSA have been 1dent1ﬁed
Oligopeptides which comprise the amino acid sequences that are

10 recognized and proteolytically cleaved by free prostate specific antigen {
(PSA) are described. Such ohgopeptldes are’ useful in assays which can
determine the free PSA protease activity in v1tro and'i in vivo. '
Furthermore, such oligopeptides may be mcorporated into therapeutic
agents which comprise conjugates of such ohgopeptldes and known

15 cCytotoxic agents and which are useful in the treatment of prostatlc cancer.

BRIEF DE TION FI

FIGURES la and 1b: Primary Amino Acid Sequence of Semenogelin I:
The primary amino acid sequence of Semenogelin I is shown.
(SEQ.ID.NO.: 1) The PSA proteolytic cleavage sites ("CS") are shown
(numbered in order of the relative affinity of a site towards PSA.

hydrolysis) and the protein fragments are numbered sequenttally starting
at the amino terminus. : : :

20

25

FIGURE 2: Cleavage Affinity of Synthetic Oligopeptides:

A nested set of synthetic oligopeptides was prepared and the
oligopeptides were digested with enzymatically active free PSA for
various times. The results are shown in Table 2. ND = not determined.
The single letter code for amino acids is used: A=Ala, E=Glu, G=Gly,
H=His, I=lle, K=Lys, L=Leu, N=Asn, Q—Gln R—Arg, S=Ser, T=Thr,
Y=Tyr. :

30

FIGURES 3a and 3b: Cleavage Affinity of Synthetic Oligopeptides:

RECTIFIED SHEET (RULE S1)



d) Al aAsnLysl | eSer Tyr A nl Ser Ser Ser (SEQ ID.NO. : 18), e)
Ly‘s’;l | eSer Tyrd nl Ser Ser Ser Thr @ u (SEQ ID.NO: 19), 15

dyd uAsnG*‘y ﬂ! @‘E’LysAspVal Serd nArgSer |l eTyrl Serd nThrd u (a. @5}3&5@ NO. :

4), nd yVal A nLysAspVal Serd nSer Ser || eTyr| Ser

(SEQ I D.NQ : h) Al aAsnLyslleSer Tyr Tyrl Ser (SEQ ID. NO: 131),

1) Al aAsnLysAI aSerTyrGI nl Ser (SEQ I D. NO. : 132), 25

Ser Tyr d nl Ser Ser Thr (SEQ ID.NO.: 133), .5.k) SerTyrd nlSer Ser Ser

(SEQ ID.NO.: 134), 30 1) LysTyrd nl Ser Ser Ser (SEQ ID.NO : 142), m

hAr gTyr @ nl Ser Ser Ser (SEQ ID.NO : 143), and n) SerTyr d nl Ser Ser Leu
SEQ I D. NO. : WD 96/ 00503

|(3CT/QU39 5/ 081 56:§5)2nﬂaenc ohgopeptl es were prepared and the oligppeptides were

In a nore pref gl eﬁearwﬁﬂlemymaﬁczﬂ heactivé firde PSAefuri four (4hbours. The

ol oot e L SR Rhid L oS PledDefih a8 Sordo e

(SEQ. | D. NO. : 1djsted.. Themesnlts ase:showneiteTableGhn| Ser Al a (SEQ I D. NO. :
136), 10 s c). AsnLysl | eSer Tyrd nl Ser Ser Ser Thr @& u (SEQ ID.NO. :3 ),

d) Al aAsnLysl | eSerTyrd nl Ser Ser Ser Thrd u (SEQ | 11),
FIG 4: Cytotoxicity Data of Nan-cleavable Olzgopeptzde-

Doxorubicin Conjugates:
The data of the figure shows comparative cytotoxicity of doxorubicin and
a conjugate of doxorubicin covalently bound to an oligopeptide
10 (Compound 12d) that does not contain the free PSA proteolytic cleavage
- site. The IC50 for doxorubicin is 0.3uM, while the acetylated
oligopeptide modified doxorubicin has an IC5( that has been reduced by
greater than 300 fold. This conjugate had no HPLC detectable
contamination with unmodified doxorubicin. The oligopeptide alone had
15 no detectable cell killing activity.

FIGURE 5: Cleavage Ajﬁmty of Olzgopepudes in Con]ugatzon with
Doxorubicin by Free PSA In Vitro:
Oligopeptides-doxorubicin conjugates were prepared and the conjugates
20 were digested with enzymatically active free PSA for four (4) hours. The
- percentage conjugate that is enzymatically cleaved in the oligopeptide in
this period of time is listed. The results are shown in Table 5.

FIGURE 6: Cleavage Affinity of Oligopeptides in Conjugation with

25 Doxorubicin in Cell Conditioned Media:
Oligopeptides-doxorubicin conjugates were reacted for four (4) hours
with cell culture media that had been conditioned by exposure to LNCaP
cells (which are known to secrete free PSA) or DuPRO cell (which do not

~ secrete free PSA). The percentage conjugate that is enzymatically

30 cleaved in the oligopeptide in this period of time is listed. The results are

shown in Table 6.

FIGURE 7: Cytotoxicity Data of Cleavable Oligopeptide-Doxorubicin
Conjugates: '

SUBSTITUTE SHEET (RULE 26)



e) dyd uAsnd yVaI G nLysAspVal Serd nArgSer || eTyrl Serd nThrd u

(SEQ I D. NO. : f) Al aAsnLysl | eSer Tyr Tyr| Ser Ser (SEQ ID.NO.: 137),
20 g) Al aAs Sl | eSer Tyr Tyr| Ser Al a (SEQ I D. NO. : 138),

Al aAsnLYENP %@g 3ryrG| nlSerAla (SEQ 1D NO: 139), )PCT"’SJQ““‘“ ;
Al aSer Tyr d nl Ser Ser Leu (SEQID.NO: 94). 25 In a further *
enbodi nent of the instant invention, the ol i gopepti des incl ude

ol i goners that conprise an am no acid seguence that is selected from

a) d yArgLysAl aAsnLysl | eSer Tyr GI nl Ser Ser Ser Thr d u@ uAr gArg LeuHi sTyr

G yd uAsnGy (SEQ I D. NO. : The phrase "ol | goner s that

d d wh
he’ Dot ai | e be A8 Al Z)ﬁﬁ@?ves{‘q%&om?aeﬁ??@a?&’é@éaafb SRUGRESSier < of from

about. 6 to doxorubieifl@od@kéiitly bound to an oligopeptide that contam a free PSA
PCT/ US95/ 08156 {Jt 100

ami no aci ds PFRIGAIVHE cleavags; $its againsha cancer geil line @a& 15 h“’“’s‘b{ﬂ;m
speci fi ¢ amifree RSiAd Adspshowrndforrsebectedrodnjngates ds the cytotokinityf of the

prot eol gti caljngy gitéaaggnéi"é Eél? Aféﬁf%l?lﬁi’l?@)rfﬁ'hfcﬁ 86ES Rof secrete frePSARSI DY

free PSA. Thus npl e
d nLeuAspAsnLysI | eSer Tyr A nl Ser Ser Ser Thr H| s@ nSerSer . (SEQ ID.NO : 20)

conprises t PIOESCRIETIC OFTHEM- yrG nl Ser Ser Ser Thr

(SEQ I D. NO. ! an e instan
i nvention. It is undem@f%HEFsFHHméﬁzﬁqpn reelageél 909%%? sorlbgp cf@?’c‘iv
senenogel i n are specifivatiyogeognizéd by the free prostate spetifi¢ antigen (PSd) st ood

Chat e, e G éﬁﬁ&éﬂﬁéﬁﬂ@%‘wcaé éﬁ%?&%’ﬁﬁ{%fhﬂﬁcgﬁi % ¢

are nodi fi eof thadreeprostate:spesific antlgenncﬁuuiwllgupepmdeswmcludm ted to,
- acyl ation Obliginéi¥ st agggp;th fad Bifiniblo ac1%se&ﬁéﬂ&é‘k@le€fﬂa fr@pfmt | on of an

am de to rep car termnus. ‘Addi tion of
such noieties may be performed during solid-

a) AsnLysIleSerTyrGIn|Ser  (SEQ.ID.NO.: 13)

15
b) LyslleSerTyrGin|Ser (SEQ.ID.NO.: 14)
c) GlyGluAsnGlyValGlnLysAspValSe:GlnXaaSerIleTyrlSerGlnThrGlu
(SEQ.ID.NO.: 15),
20
d) GlyLysGlyIleSerSexGlnTyrISerAsnTluGluGluArgLeu
(SEQ. ID NO.: 2), .
¢) AsnLyslleSerTyrTyrjSer  (SEQID.NO.: 127),
25 _ | .

f) AsnLysAlaSerTyrGlno|Ser - (SEQ.ID.NO.: 128),_
@ SerTyrGlnlSesSer  (SEQID.NO. 9y -
30 h) LysTyrGInISerSer (SEQ.ID.NO.: 140);: and - |
i) hArgTyrGhilSerSer (SEQ.ID.NO.: H141;

wherein hArg is homoarglmne and Xaa is any natural amino ac1d

SUBSTITUTE SHEET (RULE 26)



phase synthesis of the oligoner; thus, attachment of the C-termnus
anfno acid to a solid phase resin may be through an amne which results
in an am de_no upon acidic cleavage of the oligomer fropddiss .
Thus t he fY{P|98<Rﬁ?é conpounds are considered "ol igomers that corrprgélgsgw
anram no acid sequence" as used herei nabove and are neant to be
illustrative and are not |limting: :

Al aAsnLysl | eSer Tyrd nl Ser Ser Ser Thr@ u-am deg _ (SEQ I D. NO. : 11) 25

Ac-Al aAsnLysl | eSer Tyr @ nl Ser Ser Ser Thr Leu SEQ I D.NO.: 70)

Ac- Al aAsnLysl | eSer Tyr @ nl Ser Ser Ser Thr d u-am de (SEQ I D. NO : 11)

Ac- Al aAsnLysl | eSer Tyr d nl Ser Ser Ser Thr Leu am de (SEQ1D.NO. : 70) 30

Ac- Al aAsnLysl | eSer Tyr G nrsan amisedinent of thei instansiiyemiowm, the zdjgopeptides

T e B o

Ac- Al aAsnLysl | SmrTyrGI nl Ser Serd nThrd u-am de (SEQ I D. NO. : 78)
Ac- Al aAsnLysl | eSer Tyrd nl Ser Al aLysThr @ u-am de (SEQ I D. NO. : 79)

'S‘g/ é‘logé‘gnwy | e)S%IHLysﬁeg yr(ﬁnll'Serrger (%Egdﬁ)l\ﬁqaciﬂ,s% /08 1\5/%)

- 10- Ac- Al aAsnLysSer Tyr d nl Ser Ser Thrd u-am de (SEQ 1 D. NO. : 82)

e AR ST RO o,

Ac- AsnLysl | eSer Tyrd nl Ser Ser-am de ( SEQ I D. NO. : 16)

Ac- Lysl | eSerTy

Ac- SerTerimI é&gﬁ&glu amﬁﬂlpl%@éﬁ@ﬁgq 8 EQ.ID.NO.: 17),

Ac- Al aSer Tyrd nI Ser-Ser Thrd u-ani de (SEQ I D. NO.: 89) i

Ac- Al aAsnLys| | ®SeATHAS; mewn?mhmmlde (SEDUD ND::

Ac- Al aAsnLysl Iﬁeﬂ%ﬁx}% Ser Al aSer Thr d u-am de ( SEQ | 9@)’

Ac- Al aSer Tyrd nl Ser SerLeu-am de (SEQ I D. NO. : 94)

Ac- Al aAsnSer Tw)qulsBeSSeTﬁﬁfr}IEﬂSStSer&uWhtGhSEQ |(SEQID.BY).. 19),

Ac- Al aSer Tyr @ nl Ser Ser Ser Thr @ u- am de (SEQ I D. NO 96) o

Ac- Ser Tyr G@snl Ser Ser Ser Thr 3 u- am de s&/l D. NQO. :

Ac- Al aAsnLysAlﬁSGﬂyGimnééyRa&@msA abSe@a@rgSesﬁﬁTyQS)erGln'IhrGlu
A person of or@ rp NO- 4 )I n the peptide chemstry art would readily
appreciate tha aln amho acids in a biologically active 20 _

ol i gopeptide may be replaced by other honol ogous, isosteric and/ or

i soel ectronic G‘!WﬁGlnlJ?GAQ A8erGInSeSerlle Tyl SetGinThirGlun al
ol i gopeptl de tfg%%} :%gr‘?%«ir ved in fhe ?‘gldl fied oli gopeptl),dee The

h) AlaAsnLysleSerTyrTyrlSer (SEQ.ID.NO.: 131),

i) AlaAsnLysAlaSerTyrGInlSer  (SEQ.ID.NO.: 132),

25 1) SerTyrGlniSerSerThr  (SEQ.ID.NO.: 133),
Ik) SerTerlnlSerSerSer (SEQ.ID.NO.: 134),

30 D LysTyrGlnISerSerSer (SEQ.ID.NO.: 142),

m) hArgTyrGlnlSerSerSer  (SEQID.NO.: 143), and

n) SerTyrGlniSerSerLeu (SEQ.ID.NO.: 135).



following list of amno acid replacenents is neant to be illustrative and

Ty,

S not | | m ting: 25 Oiginal Amno Acid Repl acenment Am no

g?.n% f“) ﬁ\(p%/ooslpsn G Gn A gAsp PCI/USISIOBISEy |

AQu Asp Adn. : Asn Ay

Al a Ile Val, Leu, Met, N e Leu :

Ile, Val, Met, Ne WD 96/ 00503 8.

PCT/ US95/ 08156 -eT - 11- Lys

Arg, Onithine Met ' Leu, Ile, Ne, Val Orni t hi ne
Lys, "Arg Phe Tyr, Trp Ser

Thr o - Ser Trp - .~ . Phe, Tyr Tyr

Phe, Trp Val Thus,
for exanple, the foll Ln ar{ﬂoﬁ Pb%fsge%%“é‘ b#\ eggbf ﬂ%%@&vggg% the

t echni ques gompbdps mq:rsdhat qan;pnsqan aminotacid sequenceand woul d
be expect edd{?q %g % .|caI ly cleaved by free PSA: 15 -

AsnAr gld eSer nl-Ser. EQ I D. NO.: 21) AsnLysVal Ser Tyr d nl Ser

(SEQ I D. NO. : 22) AsnLysMat Ser Tyr d nl Ser Ser (SEQI'D.NO.: 23)

AsnlLys LeUSeé)TYA%ILbeH@SSEIS’yrGIﬁSErS&S&?Im24) 2ISEQ ID NO.: 10),
AsnLysl | eThr'Tyrd nl Ser Ser (SEQ I D. NO - .

AsnLysl | eSer Phed nl Ser Ser Ser (SEQ I D. NO. : 26) '
AsnLys| 1eSeb)r AﬁAbﬁEyEHeSer’]TyerlnlSaEﬂal D. NCQSEQ?ID NO.: 136)
AsnLysneSer Tyr Asnl Ser Ser Ser Thr (SEQ I D. NO. : 28) _
AsnLyslygSer Tyr G nl ThrSerSerThr SEQ 1 D. NO. :

AsnLys| | esee)TyAsnhysHeSer TwkdinlSe I‘SeB'ﬁl)erlu GI GS_EQLIEMT{&H nl Ser Ser

(SEQ ID.NO.: 31)
d) AlaAsnLysIleSerTyrGlnlSerSerSerThrGlu (SEQ ID.NO.: 11),

e) GlyGluAsnGlyValGlnLysAspValSerGlnArgSerIleTyrlSerGln'I‘hrGlu

'®  (SEQID.NO.: 4),

) AlaAsnLysIleSer_'l‘eryrlSe;Ser (SEQ.ID.Né.: 137),

5 9 AlaAshLysIleSerTeryrlSefAla | (SEQIDNO .138),
h) AlaAsnLysAlaSerTyrGinlSerAla - (SEQ.ID.NO.: 139),
i) AlaSerTyrGlniSerSerLeu (SEQ.ID.NO:.: 94). .

29 In a further embodiment of the instanit invention, the
oligopeptides include oligomers that comprise an amino acid sequence
that is selected from: -

o @ GlyArgLysAlaASnLysIleSerTyrGlnISerSerSerTh'rGlﬁGl_uArgArg

LeuHisTyr GlyGluAsnGly (SEQ.ID.NO.: 6).

The phrase "oligomers that comprise an amino acid
sequence"” as used hereinabove, and elsewhere in the Detailed
Description of the Invention, describes oligomers of from about 6 to



AspAr gl eThr Tyr @ nl Ser Ser Ser (SEQ ID.NO : 32)

AsﬁArgI | eSer Phed nl Ser Ser Ser Thr (SEQ I D. NO. : 33)

AsnAr gl | eSgpbsibes! Ser Ser Ser Thr (SEQ ID.NO : 35) 30 PCT/US95/08156
AsnAr gl | eSer Tyr d nl Thr Ser Ser Thr (SEQ ID.NO : - 36) .
AskLysl| 1eThr Tyr d nl Thr Ser Ser Thr (SEQ ID. NO : 37)

AsnLysLeuSer Tyr @ nl Thr Ser Ser Thr (SEQ I D. NO. : 38)

A nLysLeuSer Tyr @ nl Ser Ser Ser Thr (SEQ I D-®Q : 39)

AsnAr gLeuSer Tyr @ nl Thr Ser Ser Thr (SEQ I D. NO. : 40)

AsnLysVal Ser Phed nl Ser Ser Ser Thr (SEQ I D. NO : 41) WO 96/ 00503
PCT/ US95/ 08156

AsnAr gVal Ser TriR9WH K0 amingapids residpes whiglvinclyde i in their amino acid
G nLysVal Ser Tysdguentcertherspecific amin&aid Bediiencedddcribed and which are

G nLysl | eSer Ty ThrS r khr EQ. | D. NO. ., 34) . .
AsnLysl | eSer Tﬁ@# 5@2}'%?11 cﬁ%aé' dlB‘ Sh thgg%mgo acid sequence
Simlarly, thedéstribed by frde BSAe pThussforexampley théfollawing oligomer:

oul o e expec ¢£'Eﬂ%égsﬂ§@§§?§f=@f¢ﬂ“§ %@?@%‘M@gﬁ& o'

d yd ud nd yVaﬂSE Mer d nSer Ser | | eTyrI Ser@ nThrd u
(SEQ I D. NO. :

id se uen e:
?ség }”35 RS yLiK;mLys igg?@% ﬁc ,hu_eTyr |(§EQG1BTIQ lLb) and would

d yd uAsnG yVahegefors coménaeif théfiﬁﬁaht ievietitidier [ i8 Uriderstood that such
(SEQ I D. N@o: 4

Gva uAona vVAligomessdp atdpeiuds sopenoncliy | aad semenpastin IL

(SEQ I D. NO. : 49) It is also understood that the instant invention includes

T o e e

(SEQ | D. NO : 3ajid, or both terminus amino acids are modified. Such modifications

sz} gy RN re L R ROR PP e g e e T

(SEQ I D. NO.: deyminus  and formation' amide to rep lace ‘th carboxyhc aci at the

G' yG UAs nG' yVadZ@bﬁhM pXaididonlof Auehamblctioy inlibrlﬁ g éifofined during®kalidD. NO. :
R IRL S, UPRE TS, thils bbb e C.dbriad %0

( SEQ | D. NO ’

d yd uAsnd yVadxﬁnd.asﬂsmMn s6lid @hase g€sinl inaYybe throngh B sinine which results

in an amide moiety upon acidic cleavage of the oligomer from the resin.

Thus the following compounds are considered "oligomers that comprise

an amino acid sequence” as used hereinabove and are meant to be

illustrative and are not limiting:

20

- AlaAsnLyslleSerTyrGinlSerSerSerThrGlu-amide (SEQ.ID.NO.: 11)
Ac-AlaAsnLyslleSerTyrGlniSerSerSerThrLeu  (SEQ.ID.NO.: 70)
Ac_-AlaAsnLysIleSerTyrGlnlSerSerSerThrGlu—amide (SEQ.ID.NO.: 11)
Ac-AlaAsnLyslleSerTyrGlnlSerSerSerThrLeu-amide (SEQ.ID.NO.: 70)
Ac-AlaAsnLyslleSerTyrGiniSerAlaSerThrGlu-amide (SEQ.ID.NO.: 73)
Ac-AlaAsnLysIleSerTyrGlnISerSerLysThrGlu-amide (SEQ.ID.NO.: 74)
Ac-AlaAsnLyslleSerTyrGlnlSerSerThrGlu-amide (SEQ.ID.NO.: 75)
Ac-AlaAsnLysIleSerTyrGIniSerSerGInThrGlu-amide (SEQ.ID.NO.: 78) |
Ac-AlaAsnLyslleSerTyrGlniSerAlaLysThrGlu-amide (SEQ.ID.NO.:79)
Ac-AlaAsnLyslleSerTyrGlnlSerThrGlu-amide (SEQ.ID.NO.: 81)

30



(SEQ ID. NO. : 56), G yLysAl al | eSer Serd nTyr| Ser AsnThr d u@ uAr glLeu

| RN

(SEQ I D. NO. : 57), WD 96/ 00503

PCT/ US9 -13-

A yAr gG@S%é@gsf%er A nTyrl Ser AsnThr d ud uArgLeu (SEQ I D. NOPCTIUSS‘SMP:%}f6
d yLysd yl | eThr Ser d nTyr| Ser AsnThr d ud uArgLeu (SEQ I D. NO : 60), #
A yLysdA@ yl |l eSer Thrd nTyr | Ser AsnThr @ ud uArgLeu (SEQ I D. NO. : 61),

d yLysA yl | eSer Ser AsnTyr | Ser AsnThr G ud u@ gLeu (SEQ I D. NO. : 62),

Al aLysd yl | eSer Serd nTyr| Ser AsnThr d ud uArglLeu (SEQ I D. NO. : 63),

G yLysd yl | eSer Ser A nPhel Ser AsnThr d u@ uAr gLeu (SEQ I D. NO. : 64)

A yLysdA yl |l eSerSerd nTyr | ThrAsnThrGI uGI uArglLe Q I D. NO : 65), 5

d yLysd yl | serAlaAsniTysSesd) gldeSE((SEQ HBNO.: 82)38) , and

A yLys@yll ?E&i dﬁsr BEA N

and the |i k%s rﬂ..T}ysr ?ﬁgs}lirdr?!:rﬁsm on OW?)%*‘E N?SE\RTIR h&n am no
acid se(ﬁﬁgnce i ndicates the point within that" sequence where the

The'i nvét ?2“‘%? %%ﬁ;ﬁ%ﬁ*&mwm“@% Eg)go'RNc ‘e psa

activity in a egggﬁ- of the invention
in that suctAedL IeSer';{ysGémSuSer-dnadene(SEQJmNO 86)ibl lity to neasure

titat t h | |
oo Znhvﬁéﬁﬁ?ﬁ@t‘ﬁ%&%& wgnide POFEQID NO- B, 51 o0 §SL pe '
ability to fAt-<AlaSesbyrGinSetSer lﬂram!dmn (SEQH&NQ;AB%ut aI sois a
b f t
S R T
ability o - ive
fT r eIeCZSlA togggmgsgvr hiISefseﬁmee aﬂﬂdel I ) ugDn NO.: 9&
olygogopep%/l d MH?MEGE‘?ﬁ&B%VgC M gﬁgﬁeq oNg) pgﬁl cul ar
Ac-AlaSerTyrGlnlSerSerSerThrGlu-amlde (SEQID.NO.: 96) .
Ac-SerTyrGIniSerSerSerThrGlu-amide (SEQ.ID:NO.: 97)

c-AlaAsnLysAlaSerTyrGlnISerAlaSerCys—amde (SEQ ID.NO.: 98)

A person of ordinary skill in the peptlde chemistry art would
readily appreciate that certain amino acidsin a blologlcally active -
oligopeptide may be replaced by other homologous, isosteric and/or

20 isoelectronic amino acids wherein the biological activity of the ongmal
oligopeptide has been conserved in the modified oligopeptide. The
following list of amino acid replacements is meant to be illustrative and is
not limiting:

25 Original A‘rmng Acid  Replacement Amino Acid(s)

Ala Gly

Arg | Lys, Omithine
Asn Gln -

Asp Glu

30 Glu ' “Asp
Gln Asn
Gly Ala f-

Ile .~ Val,Leu, Met,Nle

Leu : Ile, Val, Met, Nle



WD 96/ 00503
PCT/ US95/ 08156 - 14-

" benefit in c%zqsq%éyc_tion of an assay wherein the oligopepti decrrosgsasrseng

t he cl eav%% is | abel ed so that one can neasure the appearance of

such a |l abel, for exanple, a radioactive label, in both the uncleaved

ol i gopepti de and the portion of the oligopeptide remaining after cleavage
whi ch contains the | abel. -11 The instant invention further
relates to a method for i dentifying conpounds (hereinafter referred to
as candi date conpounds) that will inhibit the proteolytic activity of
free PSA. It is contenpl ated that this screening technique will prove
useful in the[ganer al i dent i fArgt Omithineny candi date conpound t hat
will serve Su‘i\qe?s an - 1-nhi bi togy IPé”N@WalV‘hEt her or not the candi date

conmpound is protei naceous or pepgt] dyl I'n structure.

Thus, the premithineention is al HiAkEted to a nmet hod for

determ ni ng trn.leabi lity of a test 'pyllbsit ce to inhibit the proteolytic
h

activity o free PSA, the method | ¢ onpri ses: (a)
reacting a sul&frate, wherein the strate

conprises a serpence of am no aci ®erthat is '

recogni zed and];tlspgl ectively proteolgt y cleaved b

free prostate Specific antigen, w fr€e prostate 20

specific anti @yr in the presence dPhey Tepst substance;

and (b) detect iﬂ&, tpﬁ N![% substrate has been
cl eaved, 10 Val _ i'n vf/nvrlr%h e ability of the test substance
toinhibit 25 = ' proteolytic activity of prostate .

specific antigen is Thus, for example, the followingékgopeptideieniagebe i n t he
cl eavage of the rat e as %ed tygnt.?e
n

. . subs
cl eavage of t synthesized by techniques well known o persong e
test substancert and would be expected totte protdobiaicallyocleaved by-freaPSA: quite

sinple to set up and pertorm and 1s related in nany ways to the assay
di scussed jabove for ' determ ni ng prot eol[ﬁ/t ic activity. Thus, after
obt ai ning a reAsniArglleSerTyrGiniSered (SEQIRLNO.:@1)iree PSA, one wil |

desire to sinply..#q)5k su ryh 4he proteol ytic
preparation, p Pmmgﬁr@c“&ﬁ%ﬁ [ gﬁm%g&ﬁmg 5d allow the PSA to
performits cl AsnhysMeiSerTyrGialSerder (S 5 o

PCT/ US95/ 08156 A gnf sl euSerTyrGln ISerSer ~ (SEQ.ID.NO.: 24)

AsnLysIleThrTyrGinlSerSerSer (SEQ.ID.NO.: 25)

20 'AsnLyslleSerPheGiniSerSerSer  (SEQ.ID.NO.: 26)
AsnLyslleSerTrpGlniSerSerSerThr (SEQ.ID.NO.: 27) L
AsnLyslleSerTyrAsniSerSerSerThr (SEQ.ID.NO.: 28)
AsnLyslleSerTyrGIniThrSerSerThr (SEQ.ID.NO.: 29)

25 AsnLyslleSerTyrGInlSer = (SEQ.ID.NO.: 30) |
GlnLyslleSerTyrGlnlSerSer (SEQ.ID.NO.: 31)

- AsnArglleThrTyrGInlSerSerSer ~ (SEQ.ID.NO.: 32)
AsnArglleSerPheGlniSerSerSerThr (SEQ.ID.NO.: 33)
AsnArglleSerTrpGlnlSerSerSerThr  (SEQ.ID.NO.: 35)

30 AsnArglleSerTyrGlInlThrSerSerThr (SEQ.ID.NO.: 36)

AsnLysIleThrTyrGInIThrSerSerThr ~ (SEQ.ID.NO.: 37)
AsnLysLeuSerTyrGInlThrSerSerThr (SEQ.ID.NO.: 38) -
GinLysLeuSerTyrGlnlSerSerSerThr ~ (SEQ.ID.NO.: 39)
AsnArgLeuSerTyrGInlThrSerSerThr (SEQ.ID.NO.: 40)
AsnLysValSerPheGlnlSerSerSerThr (SEQ.ID.NO.: 41)



- 15 - i nclusion of a inhibitory substance. Thus, for exanple, one .
will typically desire to include within the adm xture an anount of a &
known .gopepti de having a PSA specific cleavage si t hose
ollgopeBY?agé ggscrlbed her ei nabove. In this fashion, oneﬁgghéﬁﬁgsure 5 :
the ability of the test substance to reduce cl eavage of the ollgopeptlde 5
relatively in the presence of the test substance.

~ Accordingly, one will desire to neasureg j@r_otherw se . determ ne the
activity of the free PSA in the absence of t he added test subst ance
relative to the activity in the presence of the test substance in 10

order to assess the relative inhibitory capability of the test substance.

The i nst ant AﬁnAﬁEV@m@B@G@Sﬂ&fs el 48EQ. dﬂé} '2) conposi ti ons

useful for ht 1RISeESafSerdMice! - ( @Qg os:tlolns bondad
conprise t ant i val ently bonde
directly, Gfﬂr%ﬁ%ﬂﬁ&h’t@‘?ﬁﬁﬁ% 2§ gNQ} 3 agent. Such a
conbi nati on A§nB ?sﬂé e PaGiniSerSedSerTint oxi ((S ID.NO/.: 44 be ternmed a

conjugase. |deal the cytotoxic activity of e cyt ot oxi c agent is
greatly reduced or absent when the oligope tlde contai ning the PSA
pr ot eol yt | c cleavage Similarly, liha(feﬂod\rlng gopﬂptlddsrmaylbeasylithesneﬂ 20

| i nker, [ t ﬁ%ﬁp ]h?fﬂl! cyt ot oxic
activi ty of 9&8% oﬁ%ﬂagen rbgsaj,giegsag(}lédrll can y or ar%?ﬁ ns to the
activity of wowddheexpeated te peproteelytigally al feeg PSIA ¢l eavage of

the attached ol i gopepti de at the cl eavage si te V\hl I e it is not necessary

L B GG el A e Vs S S B mSe R e oo ¢
and the che(SEQ.IDIN®er 45) ,present, are detached fromthe cytotoxic agent

oY ot 00l 41 f“c @t\éé Ngﬁkésh@ﬁiﬁ%%%ﬂ@ssﬁéﬁ%ﬁﬁ?ﬁtﬁ%ﬁéﬁﬁtﬁﬁtﬁs. g

unnodi fi ed (SEQLID gdid) ,i nto -t he physiological environment at the 30

place of pr that t he

ol i-gopeyg i dglggl%e | ngwa%%g sAtspValSerGlrﬁ]er§el S C ﬂjsgféﬁ

cytotoxic a ILANOke hrough a direct “coval ent -bond . or through a

chemi cal Ii 1uA§ﬁg1 AsBValS&rGInAr TRIGhgs t he
GWG 9 ee PS% Eda}ls nost ggd?ne%ﬁeggg?ot eolhit ically

greatest re |
cl eaved by &E@ &&POT f}é *the ol i gopeptide that. WO 96/ 00503
PCT/ US95/ 0SGWGluAsnGlyValGlnLysAspValSerGlnLysSerIleTyrISerGltﬁl‘hrGlu

(SEQ.ID.NO.: 50),
GlyGluAsnGlyValGlnLysAspLeuSerGlnThrSerIleTyrISerGlnThrGlu _
(SEQ.ID.NO.: 51),.
GlyGluAsnGlyValGlnLysAspValSerGlnSerSetIlePheISerGlnThrGlu
(SEQ.ID.NO.: 52),
GlyGluAsnGlyValGlnLysAspMetSerGlnSerSerIleTyrIThrGlnThrGlu

2> (SEQID.NO.: 53),
GlyGluAsnGlyValGlnLysAspValSerGlnArgSerIleTyrl'I‘hrGln’I‘hrGlu
(SEQ.ID.NO.: 54), -
GlyGluAsnGlyValGlnLysAspValSerGlnSerSerIleTyrlSerG]nSerGlu

30 (SEQ.ID.NO.: 55),

GlyGluAsnGlyVa]GlnLysAspValSerGlnArgSerIleTyrISerAsnThrGlu
(SEQ.ID.NO.: 56),
GlyLysAlaIleSerSerGlnTyrlSerAsnThrGluGluArgLeu (SEQ.ID.NO.:
57), -



Is selected for incorporation in such an anti-cancer conposition will be
chosen both for its selective, proteol ytic cleavage by free PSA and for the
cyt ot oxi c‘@&%l(y\gﬁay of the cytotoxic agent-proteol ytic resi dpeT/UsIH08g56 €

I'n

(qr, is felt to be an ideal situation, the unnodified
Ccyd ot oxi ¢ agent) which results fromsuch a cIeavage

Because the conjugates of the invention can be used for nodi fyi ng a
gi ven bi ol ogi cal response, cytotoxic agenrt]3s not to be construed as
limted to classical chem cal 'therapeutic agents. For exanpl e, the
cytotoxic agent may be a protein or pol ypepti de possessi ng a desired

such s abr | nOBATECRTeES ST ReTSbA BTG HARLAT | JSEQIDNO- "

protein such #&9)tunor necrosis factor, [err]-interferon, [err]-interferon,

pl asni nogen gﬁ%&e@?ﬁ@%ﬁ&r@%fﬂmg%ﬁ&ﬁé@&wf  (SEQRNO:

exarrpl e 60)ymphoki nes, - i nterl euki n- , interleukin-2

("IL-2"), S nt ﬁ@ &b{, mKI}

sti mul atr ng fggyg'l‘% eSerThr(('} Ségranu ocyt e co ny‘Pstr rrugtr ng fact or
("G CSF"), or 6dDher growth factors. The preferred

antiproliferat)ye-agents, tubulin Dinding agents and _
Preferred cl a¥%s of cytotoxic agents include, for exanple, the

ant hracycl i ne ARfiysGl9TleSerSerGIRyriSeresnFhrGluGloAngl ey SEQIDWO.:
bl eomyci ng,0 t cytot oxi ¢ nucl eosides, the pteridine fam |y of drugs,
di ynenes, and e podophyl |l otoxins. Particularly useful nenbers of
those cl asses GlyllysGlylleSerSerGinPhelSerAsnBhrGiuGlrArgLesy «(SEQ.ID.NO.:

daunor ubi ci n, 6%5‘ nopterin, nethotrexate, nethopterin dichloro- ..
to

nmet hot r exat e, rrycrnC orfiromycin, 5-flyorquracil, 6-
mer capt opur | n&lylyscilylleSerSorGint T hphse B iushArzLay (SEQENO.:

phyl | ot oxi n d%i)vatrves such as et oposi de or- etoposi de phosphate,

the 1 ke, o niisdiyefess Gl TsedtibartntieArghal: T ISBGHENGT 20

the like. Oh
cycl ophosphanisgy aﬁje skilled in the art may nake chem cal

\%dggj 88},53“5 CEIC))' ?}lyffege?geﬁgmef&fmsﬁ@% @@@mfNﬁlat

cytotoxic agey ng’Lml &Seﬂﬁﬁﬁ%ilSeﬁAMﬁiGnﬁluAr%mnt (SEQ.ID.NO.:
i k

- 17 - _ dtﬁ)pound nore conveni ent for purposes of preparing conjugates
of the @%Qﬁ‘f A highly pref erred group of cytotoxic
agents forzot héﬁg | nvention_incl “df,’of'f-r“ t he follow,ng

f or nul ae: _ 'The inclusion of the sym thin an amino actd
sequence indicates the point within that sequence where the oligopeptide
is proteolytically cleaved by free PSA.

The invention also concerns a method for assaying
proteolytic free PSA activity in a composition. This is an important
aspect of the invention in that such an assay system provides one with the
ability to measure quantitatively the amount of free PSA present in
certain physiological fluids and tissues. Such an assay will also provide
not only the ability to follow isolation and purification of free PSA, but
also is a basis for a screening assay for inhibitors of the proteolytic
activity of free PSA. The assay method generally includes simply
determining the ability of a composition suspected of containing
enzymatically active free PSA to proteolytically cleave the oligopeptide.

_ Typically, the assay protocol is carried out using one of the
oligopeptides described hereinabove. However, one may find a particular

25
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THE METHOTREXATE GROUP OF FORMULA(1): HZN N N

COR[ err] 15 I n which R12 is am no or hydroxy -
- R7 is d or nethyl; 20 : R8 is hydr ogen, 50, brono

or |odoQ‘y boi0bsds RO is hydroxy or a noiety which corrpl eu?es a sag of the -

car boxylic acid; THE M TOWCI N GROUP OF FORMULA (2): [err] ¢

I n which Rl err] is hydrogen or nethyl; WO 96/ 00503

PCT/ US95/ 08156 _ .14.-. - 18 - THE BLEOWC N

GROUP OF FORMULA (3) CONH2  NH2

benefit in construction of an assay wherein the oligopeptide containing
the cleavage site is labeled so that one can measure the appearance of
such a label, for example, a radioactive label, in both the uncleaved
oligopeptide and the portion of the oligopeptide remalmng after cleavage
which contains the label.

The instant invention further relates to a method for
identifying compounds (hereinafter referred to as candidate compounds)
that will inhibit the proteolytic activity of free PSA. It is contemplated
that this screening technique will prove useful in the general ' ‘
identification of any candidate compound that will serve such as an
inhibitory purpose, whether or not the candidate compound is
proteinaceous or peptidyl in structure.

' Thus, the present invention is also directed to a method for
determining the ability of a test substance to 1nh1b1t the proteolytlc
activity of free PSA, the method which comprises:

(a) reacting a substrate, wherein the substrate
comprises a sequence of amino acids that is
recognized and selectively proteolytically cleaved by
free prostate specific antigen, with free prostate
specific antigen in the presence of a test substance;

(b) detecting whether the substraté has been cleaved,
in which the ability of the test substance to inhibit
proteolytic activity of prostate specific antigen is
indicated by a decrease in the cleavage of the
substrate as compared to the cleavage of the substrate
in the absence of the test substance.

10

15
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The candidate screening assay is quite simplé to set up and
perform, and is related in many ways to the assay discussed above for
determining proteolytic activity. Thus, after obtaining a relatively
purified preparation of free PSA, one will desire to simply admix a test
substance with the proteolytic preparation, preferably under conditions
which would allow the PSA to perform its cleavage function but for

30



[9”] i n which R[er_r] I s hydroxy, amno, (ferr]-C3 al kyl am no,
disf CJerr]-C3 al kyl )am no, C4-C6 pol ynet hyl ene am no, 25

NH T NHOH2GH2CH2S- CHB;  or - NHCH2CH2CH] er lc@hiabbhsiseu2;

B WO 9600S03 13 3 WD 96/ 00503 ’

PGT/ US95/ 08156 - 10- MELPHALAN OF FORMULA (4):
-15-

inclusion of a inhibitory substance. Thus, for example, one will typically
desire to include within the admixture an amount of a known
oligopeptide having a PSA specific cleavage site, such as those
- oligopeptides described hereinabove. In this fashion, one can measure
the ability of the test substance to reduce cleavage of the oligopeptide
relatively in the presence of the test substance.

_ Accordingly, one will desire to measure or otherwise
determine the activity of the free PSA in the absence of the added test
substance relative to the activity in the presence of the test substance in
order to assess the relative inhibitory capability of the test substance.

. . The instant invention also relates to novel anti-cancer

~ compositions useful for the treatment of prostate cancer. Such
compositions comprise the oligopeptides of the instant invention
covalently bonded directly, or through a chemical linker, to a cytotoxic
agent. Such a combination of an oligopeptide and cytotoxic agent may
be termed a conjugate. Ideally, the cytotoxic activity of the cytotoxic
agent is greatly reduced or absent when the oligopeptide containing the
PSA proteolytic cleavage site is bonded directly, or through a chemical
linker, to the cytotoxic agent and is intact. Also ideally, the cytotoxic
activity of the cytotoxic agent increases significantly or returns to the
activity of the unmodified cytotoxic agent upon proteolytic cleavage of

. the attached oligopeptide at the cleavage site. While it is not necessary
for practicing this aspect of the invention, the most preferred embodiment
of this aspect of the invention is a conjugate wherein the oligopeptide,
and the chemical linker if present, are detached from the cytotoxic agent
by the proteolytic activity of the free PSA and any other native
proteolytic enzymes present in the tissue proximity, thereby releasing
unmodified cytotoxic agent into the physiological environment at the
place of proteolytic.cleavage.

It is understood that the oligopeptide of the instant invention
that is conjugated to the cytotoxic agent, whether through a direct
covalent bond or through a chemical linker, does not need to be the
oligopeptide that has the greatest recognition by free PSA and is most
readily proteolytically cleaved by free PSA. Thus, the oligopeptide that
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[err] 6- MERCAPTOPURI NE OF FORMULA (5): 10 SH

N N 15 (5) A CYTOSI NE ARABI NOSI DE OF FORMULA (6):
NH2 20 N NO 25
HO O}VO 96/00503 ( 6) 30 WO 96/ 00503 P%&/OQISGZ
PCT/ US95/ 08156 -20 - THE PODOPHYLLOTOXI NS
OF FORMULA(7): - R14 HO -
' -16-

is selected for incorporation in such an anti-cancer composition will be
chosen both for its selective, proteolytic cleavage by free PSA and for the
cytotoxic activity of the cytotoxic agent-proteolytic residue conjugate (or,
in what is felt to be an ideal situation, the unmodlfied cytotomc agent)

> whxch results from such a cleavage. :

Because the conjugates of the invention can be used for
modifying a given biological response, cytotoxic agent is not to be
construed as limited to classical chemical therapeutic agents. For

o example, the cytotoxic agent may be a protein or polypeptide possessing

a desired biological activity. - Such proteins may include, for example, a
toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin; a
protein such as tumor necrosis factor, o-interferon, B-interferon, nerve
growth factor, platelet derived growth factor, tissue plasminogen
Is activator; or, biological response modifiers such as; for example, |
lymphokines, interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6
("IL-6"), granulocyte macrophage colony stimulating factor ("GM-
CSF"), granulocyte colony stlmulatmg factor ("G CSF"), or other growth
factors.

' The-preferred cytotoxic agents mt:lﬂde; in'general, alkylating
agents, antiproliferative agents, tubulin binding agents and the like.
Preferred classes of cytotoxic agents include, for example, the
anthracycline family of drugs, the vinca drugs, the mitomycins, the
bleomycins, the cytotoxic nucleosides, the pteridine family of drugs,
diynenes, and the podophyllotoxins. Particularly useful members of
those classes include, for example, doxorubicin, carminomycin,
daunorubicin, aminopterin, methotrexate, methopterin, dichloro-
methotrexate, mitomycin C, porfiromycin, 5-fluorouracil, 6- - -
mercaptopurine, cytosine arabinoside, podophyllotoxin, or podo-
phyllotoxin derivatives such as etoposide or etoposide phosphate,
melphalan, vinblastine, vincristine, leurosidine, vindesine, leurosine and
the like. Other useful cytotoxic agents include estramustine, cisplatin and
cyclophosphamide. One skilled in the art may make chemical
modifications to the desired compound in order to make reactions of that
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CH30 OCH3 OH 15 in which Rlerr] is

hydrogen or nethyl; R14 is methyl or thienyl; or a phosphate

sal t there? 96/3!%0:;I_HE VI NCA ALKALO D GROUP OF DRUGS OF FORMUpér/u89s/08156
[err] 3 CH err]CH err] CH err] o
ORferr] CJerr] CH3 (8)

WO 96/ 00503 PCT/ US95/ 08156
-21 - i n which .. R15is H317H or .CHO when R17 and Rlerr]
are taken singly; 'R18 is H, and one of Rerr] and R17 is ethyl
and the other is H or OH, when R17 and R18 are taken
together with the carbons to_which they are attached,

they forman compound more convemqntr forepurpeges of preparingicenjegatesobthsy | ;
Rlerr] is hydriﬁq@‘moﬁq err] -C3 alkyl)-CO or chlorosubstituted :

(R[Cgﬂ ]r ] b@mﬁgwi )O_|CO A highly prelferreﬁ group0§] ch%otoxm agents ﬁ‘)r(t%)e present

invention include drugs of the following formulae:
5

TREXA GROUP OF FORMUILA

Y R |
10 J ]\, —@-CCNHCHCHZCHE.COZH

H12

(1)
15
in which

" R12js  amino or hydroxy;
R7is  hydrogen or methyl;
20 R8is  hydrogen, fluoro, chloro, bromo or iodo;
R9is  hydroxy or a moiety which completes a salt of the
carboxylic acid;

MYCIN GR )l :

25

30

@)

in which
R10is hydrogen or methyl;



F (9) in which 20

f

RR3 is -OH +

[err]

F 15
R21 is a base of one of the fornul ae:
[err] 0 [ |
R22 is H&’,‘d?%&"@?? rret hyl, bronmo, fluoro, chloro or iodo; BC%%S%/ 00503
PCT/ US95/ 08156 -22 -
or - - NH2; R24 is hydrogen, brono, chloro or iodo;
or, 5 THE ANTHACYCLI NES ANTI Bl OTl C§g0F FORMULA (10):
E BLEOMYCIN GROUP OF FO A
CONH,  NH,
5 N
H CONH,
I ' |
] h
10 CHs N N CH? |
15
20
in which R11 is hydroxy, amino, C1-C3 alkylamino, d1(C1-C3
alkyl)amino, C4-Cg polymethylene amino, - :
25

30

| NH
+
-NHc1-1201420|-|2Te,-0|-13 ; or -NHCHacHZCHZCHzNH-C-NHz,
CHs



(10) 20 wherein Rlerr] is -CH3, -CH2OH, -CH20CO(CH2)3CH3, or

- CH2 OCOCH( OC2H5) 2; R3is -OCH3, -OHor -H R4 is -NH2,
- NHCOCF3, QV(F@J,MQQJ inyl, 3-cyano-4- 25 mor phol | p¢trusesiosise
1-pi peridi nyl, 4-nmet hoxy-1-piperidinyl, benzyl am ne,
di benzyl am ne, cyanonet hyl am ne, or 1- cyano- 2- met hoxyet hyl
.am ne, R5is -OH-OIHP or -H, and R6 is -OHor -H
provi ded that 30 R6 is not -Ofonhen R5 is -OH or - OTHP.
WO 96/ 00503 . PCT/ US95/ 08156
-23 - ESTRAMUSTI NE (11) 5 (Cl CH2CH err]) 2NCOO
10 11 CYCLOPHOSPHAM DE (12
o MELPHALAN,QF FORMULA (4)* ") (12)
HOz-CH-CHz-@—N(CHZCHZCI)z
5 I '
NH, _
(4)
-MERCAPTOPU] F FORMUL
10 - |
| SH H
N/ N
P
N~ N
15 (5)
A CYTOSINE ARABIN  OFFO
NH,
N O
HOH,C._ _O I
' HO OH
(6)

30



The nost highly preferred drugs are the anthracycline 20 antiobiotic
agents of Formula (10), described previously. One skilled in the art
understands that this structural formula includes conpoun ﬁphéﬂ? are
drugs, YOS50k vatives of drugs, which have acquired ih 8 56
different generic or trivial nanmes. Table 1, which follows, represents a
nunber of anthracycline drugs and their generic or trivial names and 25

which are especially preferred for use iyn the present invention. 30
WD 96/ 00503 PCT/ USY5/ 08156 -24 -
5 [err] WO 96/ 00503 :
PCT/ US95/ 08156 S - =25 -
O the conpTHEPOPORHYLILOTO RO 77 - preferred drug is
doxor ubi ci n. Doxorubicin (also referred to hereln as
H14
R13
5 O
i0
CH;0 OCH3_
13 in which

R13is  hydrogen or methyl;
R14is methyl or thienyl;
or a phosphate salt thereof;

20 VINCA A | F
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"DOX") is that anthracycline of Fornmula (10) in which Rerr] is -CH2CH,

R3 is -OCH3, R4 is -NH2, Rlerr] is -O4 and R6 is -H 5

The oligo “g/ﬂ peptide subunits and peptide derivati ves pctuseded156
termed " pgﬁpig ‘Esa).’"'o'f the present invention can be synthesized from

their constituent am no acids by conventional peptide synthesis

techni ques, preferably by solid-phase technol ogy. The peptides are then 10
purified by reverse-phase high performance2{i.qui d chromat ography

(HPLC) . St andard net hods of peptide synthesis are

di scl osed, for example, in the followi ng works: Schroeder et aL, "The
Peptides", Vol, 1, Academ ¢ Press 1965; Bodansky et al, "Peptide
~ Synt hesi s", | niewdiclence 15 Publ i shers, 1966; MOrme (ed.) "Protective

G oups in (rganic R15 iSh ST SCHS | or THOywhere 517 diﬂml&aramkentsingly; "The
Pepti des: Anal ysis, . thesis, B E apter 1. .Acadeni.c Press,
1980, and Stewart eR18is z"Em‘iQBFi(&I@kgﬁdélgilagmm%gﬂl%éﬁgﬁd
Edition, Pierce Chenical 2Q)r©blme]wnmlé784ndk\£8 armtdkengogethartwith ther ks
are herebysi ncor por at ed e £onj ugat es
of the instant invention mﬁﬁaﬁﬁga%fé)ﬁlggﬁt @y arc aR?'lﬂ%dcfp%lg?'ifggﬂc%lﬁt ai ni ng
casg

the PSA cl eavage site and aoxirangtriRgdnagbich isethylsarly be

synt hesi zed by techpil@ugs obBRAWTC{{T '&ﬂqﬂ?@'@, oglchidrosabstitugédy art.
For exanple, a freeRa%iﬁe 'der ’V\((ﬁzkgéyt ot OXI ¢ agent may be
covalently attached to t he (6i1- BEQt the car boxyl term nus such
that an amde bond is fornmed. Simlarly, an am de bond may be f or med

by -coval entby goubling Al he oli gopepti de and a
car boxyl noi et P JOQRONUC LEQSIDES: OFEC e poses a reagent
such as a conbination of 2-(lH benzotriazol-1-yl)-1,3,3- 30

hyr oxybenzot razol e hydrate ), dicycl ohexyl - car bodi i m de
(DCC), N-ethyl-N(3-dinmethylam ngpropyl)- carbodiimde (EDC),

di phenyl phosphoryl azi de ( , nzotriazol- 1 -yl-oxy-tris-
96/ 00503 15 F H PCT/ US95/ 08156
- 26- (di met hyl am no) phosphoni um hexaf | uor ophosphate (BOP) and the
i ke may be utilized. : Furthernore, the instant
conjugate may be formed by a kM- pepti dyl bond between the PSA

cl eavage site qdﬁ?¥ytotoxic agent . For exanpl e, the cytotoxic agent
may be coval ently attached to the carboxyl term nus of the

ol i gopepti de via a hydroxyl noiety on the cytotoxic agent, thereby

forming anygster |iRRdgg. Rpbasdofoneiofthe formalgemnt such as a
conbi_ nati on of HBTU and HOBT, a conbi nati on of BOP and :

R

| o R®
R22 N o\ CH=CHR*
R
: I A J
~ HN" N N\ o '?l

30 )\

in which
R22is hydrogen, methyl, bromo, fluoro, chloro or iodo;



i m dazol e, a conbination of DCC and DVAP, and the |ike may be .
utilized. The carboxylic acid may al so be activated by formng the nitro- .
phenyl ester or the Iike and reacted in the presence of D%gﬁgl 8-

di azabi W@2608034 0] undec- 7- ene. The i nsRGHYS0816gat e ey -
al so be formed by attachnent of the oligopeptide to the cytotoxic

agent via a linker unit. Such linker units 15 include, for exanple, a

bi scarbonyl al kyl diradical whereby an 351 noi ety on the cytotoxic
agent is connected with the linker unit“f¢d form an am de bond and the
am no termnus of the oligopeptide is connected with the other end of
the linker unit also forning an anide bond. O her such ~linker units

whi ch are stable 23 is he ca envi ronnent when not 20 in the
presence of freegggA but are c able upon t he cl eavage of the PSA
proteol ytic clea dSS|ﬂé’ Qgena EUDQnOhBHDHHHOdBUrthernnre li nker

units may be utilized thgt, upon cleavage of the PSA proteol ytic cleavage
site, remain attached to T he cytotoxi c agent but 'do not significantly 25
decreasg the cytotoxic activity of such a post cleavage cytotOX|c agent

derivatl ve m%mgg;mm@smm
One skilled 1n the art under stands that

conpounds
of the invention, one my need to protect or block various. reactive
functionalities on the starQng and intermedi ates 30 while a

R at any desired tine, nornally

f or exanple, hydrolytic or '
JD eprotection steps are

Ode skllled inthe art is referred to

, MOme, ed., Plenum Press, WO
PCT/ US95/ 08156

such pr(btectl ng groups
hydrogenolytlc means.
conventional in organic
Protective Goups in O
96/ 00503

- 27 - NY, NY (1973); and, otective Groups in Organic Synthesis,

G eene, ed., John Myl NY, NY (1981) for the teaching of
protecalve groups mh?c useful in the preparation of conpounds
of the present inv ) By way of exanple only,
useful am no-protecting grotps ' may include, for exanple, Cerr]-Cerr]
al kanoyl groups such as forﬁyl acetyl, dichloroacetyl, propionyl,
hexanoyl , 3, 3-di et hyl hexanoyl, vy- chl orobutryl, and the I|ike;

Cerr]- C[err] aIkoxycarbonYﬂ»and C5- C15 aryl oxycar bonyl groups such as
tert-butoxycarbonyl, benzyl oxycarbonyl, al I yl oxycar bonyl ,

4-nitr enzyloxycarbonyl quorenyInethyloxycarbonyl - and

ci nna | oxwherdinny! ; hal o- (C[err]-C[err])-aIkoxycarbonyl such as
i, e U SRS, T
R3is -OCH3,-OHor-H;

R4is  -NH2, -NHCOCF3, 4-morpholinyl, 3-cyano-4—
morpholinyl, 1-piperidinyl, 4-methoxy-1-piperidinyl,
benzylamine, dibenzylamine, cyanomethylamine, or 1-
cyano-2-methoxyethyl amine; |

R5is -OH-OTHP or -H; and

R6is  -OH or -H provided that

30 R6 is not -OH when RS is -OH or _OTHP.

25



used am no-protecting groups are those in the formof enam nes prepared
with [err]-keto-esters such as nethyl or ethyl acetoacetate.

Usef ul carpg¥yndspst ecting groups may include, for exanple, PCTNS9ISNO8156
Cerr]-Cerr] alkyl groups such as nmethyl, tert-butyl, decyl;
hako-Clerr]-Cerr] alkyl such as 2,2,2-trichloroethyl, and
2-iodoet hyl; C5-C15 arylal kyl such as 20 benzyl, 4-nethoxybenzyl,

4-ni trobenzyl, triphenyl nmethyl, diphenyl-23- nethyl; Cerr]-Cerr]

al kanoyl oxynmet hyl such as acet oxynet hyl pr opi onoxynet hyl and the
| i ke; and groups such as phenacyl, 4- hal ophenacyl, allyl,

di nmet hyl al I yI, - = kyl)silyl, such as trimethylsilyl,
[err]-p-tolue 2 r]-p-nitrophenyl -thioethyl, 2,4,6- 25

trinmethyl benzyl, [err]-methylthioethyl, phthalimdonmethyl, 2,4-dinitro-
phenyl sul phenyl, 2-nitrobenzhydryl and rel ated groups
Simlarly, useful hydroxy protecting groups may in
the fornmyl group, the chloroacetyl group, the bey
benzhydrylS group, the trityl group, the 4-nitrobg

trimethylsilyl group, the phenacyl group, s
grd

OH
éh for exanpl e,
§ p, the
p, the 30
e bt ygr oup, the
gnd the |ike. -
gopept i de conbi ned

nmet hoxynmet hyl group, the tetrahydropyran
Wth respect to the preferred enbodi nent

with the anthracycline a@QICBLCHLNOOOUbI &Y, THE fol | ow ng React i on

Schenes illustrate the synthsis of the conjugates of the instant

i nventi on. WD 96/ 00503 (11) PCT/ US95/ 08156
[err]

-28 - 10 REACTI ON SCHEME

CLOPHOSPHAMIDE (12

(o N ,N(CHZCHZ_CI)z
P~o
15 NH
12

The most highly preferred drugs are the anthracycline
20 antiobiotic agents of Formula (10), described previously. One skilled in
~the art understands that this structural formula includes compounds which
are drugs, or are derivatives of drugs, which have acquired in the art
different generic or trivial names. Table 1, which follows, represents a
number of anthracycline drugs and their generic or trivial names and
25 which are especially preferred for use in the present invention.

30



[err]

PCT/ US95/ 08156

20

WO 96/ 00503

-29 -

PCT/US95/08156

REACTI ON SCHEME | |

WO 96/00503

-24 -
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[err]

WO 96/ 00503 PCT/ US95/ 08156

REACTI ON SCHEME | 1 |

WO 96/00503 ' PCT/US95/08156

10

15

-25.-

Of the compounds shown in Table 1, the most highly
preferred drug is doxorubicin. Doxorubicin (also referred to herein as
"DOX") is that anthracycline of Formula (10) in which R] is -CH20H
R3 is -OCH3, R4 is -NH?2, R5 is -OH, and Re is -H.

The oligopeptides, peptide subunits and peptide derivatives
(also termed "peptides") of the present invention can be synthesized from
their constituent amino acids by conventional peptide synthesis
techniques, preferably by solid-phase technology. The peptides are then
purified by reverse-phase h1gh perfonnance liquid chromatography
(HPLC).

Standard methods of peptide synthesis are disclosed, for
example, in the following works: Schroeder ez al, "The Peptides", Vol. I,
Academic Press 1965; Bodansky et al., "Peptide Synthesis", Interscience
Publishers, 1966; McOmie (ed.) "Protective Groups in Organic
Chemistry", Plenum Press, 1973; Barany et al., "The Peptides: Analysis,
Synthesis, Biology" 2, Chapter 1, Academic Press, 1980, and Stewart et

al., "Solid Phase Peptide Synthesis", Second Edition, Pierce Chemical

- Company, 1984. The teachmgs of these works are hereby incorporated

20

25

30

- by reference. :

The conjugates of the instant invention which comprise the
oligopeptide containing the PSA cleavage site and a cytotoxic agent may
similarly be synthesized by techniques well known in the medicinal
chemistry art. For example, a free amine moiety on the cytotoxic agent
may be covalently attached to the oligopeptide at the carboxyl terminus
such that an amide bond is formed. Similarly, an amide bond may be
formed by covalently coupling an amine moiety of the oligopeptide and a
carboxyl moiety of the cytotoxic agent. For these purposes a reagent
such as a combination of 2-(1H-benzotriazol-1-yl)-1,3,3-
tetramethyluronium hexafluorophosphate (known as HBTU) and 1-
hyroxybenzotriazole hydrate (known as HOBT), dicyclohexyl-
carbodiimide (DCC), N-ethyl-N-(3-dimethylaminopropyl)- carbodiimide
(EDC), diphenylphosphorylazide (DPPA), benzotriazol-1-yl-oxy-tris-
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(dimethylamino)phosphonium hexaﬂuorophosphate (BOP) and the like
may be utilized.

. Furthermore, the instant conjugate may be formed by a non-
peptidyl bond between the PSA cleavage site and a cytotoxic agent. For
example, the cytotoxic agent may be covalently attached to the carboxyl
terminus of the oligopeptide via a hydroxyl moiety on the cytotoxic
agent, thereby forming an ester linkage. For this purpose a reagent such
as a combination of HBTU and HOBT, a combination of BOP and
imidazole, a combination of DCC and DMAP, and the like may be
utilized. The carboxylic acid may also be activated by forming the nitro-

~ phenyl ester or the like and reacted in the presence of DBU (1,8-

diazabicyclo[5,4,0Jundec-7-ene.

_ The instant conjugate may also be formed by attachment of
the oligopeptide to the cytotoxic agent via a linker unit. Such linker units
include, for example, a biscarbonyl alkyl diradical whereby an amine
moiety on the cytotoxic agent is connected with the linker unit to form an
amide bond and the amino terminus of the oligopeptide is connected with
the other end of the linker unit also forming an amide bond. Other such
linker units which are stable to the physiological environment when not
in the presence of free PSA, but are cleavable upon the cleavage of the
PSA proteolytic cleavage site, are also envisioned. Furthermore, linker

units may be utilized that, upon cleavage of the PSA proteolytic cleavage |

site, remain attached to the cytotoxic agent but do not significantly
decrease the cytotoxic activity of such a post-cleavage cytotoxic agent
derivative when compared with an unmodified cytotoxic agent.

- One skilled in the art understands that in the synthesis of
compounds of the invention, one may need to protect or block various
reactive functionalities on the starting compounds and intermediates
while a desired reaction is carried out on other portions of the molecule.
After the desired reactions are complete, or at any desired time, normally
such protecting groups will be removed by, for example, hydrolytic or
hydrogenolytic means. - Such protection and deprotection steps are
conventional in organic chemistry. One skilled in the art is referred to

Protective Groups in Organic Chemistry, McOmie, ed., Plenum Press,

-
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NY, NY (1973); and, Protective Groups in Organic Synthesis, Greene,
ed., John Wiley & Sons, NY, NY (1981) for the teaching of protective

groups which may be useful in the preparation of compounds of the
present invention.

By way of example only, useful amino-protecting groups
may include, for example, C1-C10 alkanoyl groups such as formyl,
acetyl, dichloroacetyl, propionyl, hexanoyl, 3,3-diethylhexanoyl, y-
chlorobutryl, and the like; C1-C10 alkoxycarbonyl and C5-C15
aryloxycarbonyl groups such as tert-butoxycarbonyl, benzyloxycarbonyl,
allyloxycarbonyl, 4-nitrobenzyloxycarbonyl, fluorenylmethyloxycarbonyl
and cinnamoyloxycarbonyl; halo-(C1-C10)-alkoxycarbonyl such as
2,2,2-trichloroethoxycarbonyl; and C1-C15 arylalkyl and alkenyl group
such as benzyl, phenethyl, allyl, trityl, and the like. Other commonly
used amino-protecting groups are those in the form of enamines prepared
with B-keto-esters such as methyl or ethyl acetoacetate.

_ Useful carboxy-protecting groups may include, for example,
C1-C10 alkyl groups such as methyl, tert-butyl, decyl; halo-C1-Cj0 alkyl
such as 2,2,2-trichloroethyl, and 2-iodoethyl; C5-C15 arylalkyl such as
benzyl, 4-methoxybenzyl, 4-nitrobenzyl, triphenylmethyl, diphenyl-
methyl; C1-C10 alkanoyloxymethyl such as acetoxymethyl,
propionoxymethyl and the like; and groups such as phenacyl, 4-
halophenacyl, allyl, dimethylallyl, tri-(C1-C3 alkyl)silyl, such as
trimethylsilyl, B-p-toluenesulfonylethyl, B-p-nitrophenyl-thioethyl, 2,4,6-
trimethylbenzyl, B-methylthioethyl, phthalimidomethyl, 2,4-dinitro-
phenylsulphenyl, 2-nitrobenzhydryl and related groups.

| Similarly, useful hydroxy protecting groups may include, for
example, the formyl group, the chloroacetyl group, the benzyl group, the
benzhydryl group, the trityl group, the 4-nitrobenzyl group, the
trimethylsilyl group, the phenacyl group, the tert-butyl group, the
methoxymethyl group, the tetrahydropyranyl group, and the like.

With respect to the preferred embodiment of an oligopeptide
combined with the anthracycline antibiotic doxorubicin, the following
Reaction Schemes illustrate the synthsis of the conjugates of the instant
invention. - |
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Reactio VI illustrates preparation of conjugates

ol i gopepn‘ygf?g@ 37 the instant invention and the vinca al kaﬁ{)l éusgf/’?ﬁ?om o
agent vinblastine. Attachenent of the N-term nus of the oligopeptide to .

vinbl astine is illustrated (S.P. Kandukuri et al. J. Med. Chem 28:1079- 5
1088 (1985)). However, conjugation of thgsqligopeptide at ot her

positions and functional groups of vinblastine and at the C-term nus of
the oligopeptide is also expected to provide conpounds useful in the

treatnent of prostate cancer. is al so understood that
conj ugat es may be prepared REACTION S@HEMErlm nus of the oligopeptide
of the instant invention is coval ently attached to one cytotoxic
agent, such as vinblastine, while t C-termnus is sinultaneously
attached to anot her cﬂoto@ agen V\/ni ch 1s the sanme or different
cyt ot oxi ¢ agent, Q i Such a _pol-ycyt ot oxi ¢ conj ugate

may of f &r advanf
agent. 20
PCT/ US95/ 08156

Ygat €CH,OH cont ai ni ng only one cytotoxic
K WD 96/ 00503
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wherein the cytotoxic agent is the preferred cytotoxic agent
~doxorubicin may be described by the general fornula | bel ow [err]
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20, oligopeptide is an oligopeptide which is specifically recognized by
the free prostate specific antigen (PSA) and is capabl e of being

prot eol yti eaved by the enzymatic activity of the fref‘c'ﬁﬁﬁ}?h@fs@
specific aﬁ@%%or?;g& 25 XL is absent or is an amino acid selecte rom

a) s phenyl al ani ne, b) | euci ne, c) valine, d)

i sol euci ne, 30 e) (2-naphthyl)al ani ne, f)

cycl ohexyl al ani ne, =~ g) di phenyl algnine, h) norvali ne,

and j) norleucine; WO 96/ 00503

PCT/ US95/ 08156 - 37 - Ris

hydrogen or -(C=ORerr]; and Rlerr] is (Jerr]-C6-al kyl or aryl.

In a preferred enbodi nrent of the oligopeptide-cytotoxic agent

conj ugat e: ol i gopept i de REAGHIQNISGIHEME Mt conprises an amino acid

seqguence selected from 10 a) AsnLysl | eSer Tyrd nl Ser

(SEQ ID.NO.: 13), b) L sI.IcﬁﬁﬁrTyrG | Ser (SEQ I D.NO.: 14), 15 c)
aaSer g eTyrl Serd nThrd u

d yd uAsnd yVal d nLysAspVal(ker
S : .

10

OH

15 19
0]

HoNHN i oligopeptide

20

25

0 16

30
OH



(SEQ ID.NO : 15), d) dyLysdA@ylleSerSerd nTyrl Ser AsnThr d u@ uArgLeu 20

(SEQ ID. NO.: 2), e) AsnLysl | eSerTyrTyrl Ser (SEQ I D. NO.: 127), .
f) AsnLy rd nl Ser (SEQ ID. NO. : 128), 25 g) er Ser
(SEQ I D. SN%*%%%%;Q%/ and h) hArgTyrd nl Ser Ser (SEQ | %G&N%uﬁfgils)g 30
wherein Xaa is any natural am no acid; XL is absent or is an am no .
acid selected from a) | eucine, b) i sol euci ne,
c) norleucine, and WO 96/ 00503 _132-
PCT/ US95/ 08156 ' - 38 - d) valine;
and R is acetyl, pivaloyl or benzoyl. 5 The foll ow ng
conmpounds are speci fic exanpl es of the ol i gopept i de-cyt ot oxi ¢ agent
conj ugat e of the i nstant invention:

REACTION SCHEME V

5
10 q
CH,4 O
| NH,
OH
15
HS\: o 11
H,N_ A
\[(\ﬁ | oligopeptide
© Y
20
25
NH,
30

OH



[err] wherein X is: 0 25

HZN- AsnLysl | eSerTyrGI nSer - G (SEQ I D. NO.: 13),

0 Herr] N AsnLysl | eSer Tyrd nSer Ser - C-. ( SE 6),

N AsnLyWPI9S@M0% G nser Ser Ser - C. (SEQ I D.NO.: 17), Poypsdbasd D)
“ AsnLysl | eSer Tyr d nSer Ser Ser Thr - C- (SEQ I D. NO. : 10),

H2N- AsnLysl | eSer Tyr A nSer Ser Ser ThrJ u - C (SEQ ID. NO. : 3),

0 H2N- Al aAsnLysl | eSer Tyrd nSer%grSerThrGI u-GC (SEQID NO: 11),

WD 96/ 00503 PCT/ US95/ 08156

- 39- _ AcHN- Al aAsnLysl | eSer Tyr G nSer Ser Ser Thr - C— (SEQ I D. NO. :

117),
AcHN- Al aAsnLysl | eSer Tyr ResdticheSchemerVE dlmstratessp@pmﬁﬁn of7a)njugates of

1 TR O R it i

Ac HNagent xinhlastine, sAttachement, tt@mus oSthe pbgngeptldg@
AcHinbReE Ak 1S Mlasteated’(S.P Kaf al, §.5¢ed. Chidm; 282079-

SRR o it e el S
20 posithons and fuskdticiedl Frotips lofvifiblastinetdad &t tHe C-terrhinu®of
the oligopeptide is also expected to provide compounds useful in the
treatment of prostate cancer.

It is also understood that conjugates may be prepared
wherein the N-terminus of the oligopeptide of the instant invention is
covalently attached to one cytotoxic agent, such as vinblastine, while the
C-terminus is simultaneously attached to another cytotoxic agent, which
is the same or different cytotoxic agent, such as doxorubicin. Such a
polycytotoxic conjugate may offer advantages over a conjugate
containing only one cytotoxic agent.

00000000
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ACHN -LysTyrd nSerSerNle -C (SEQ ID.NO : 146). 25 It is

well known in the art, and understood in the instant i nvention, that |,
pepti dyl_therapeutic agents such as the instant olig Ldes. gyt ot oxi c
agent cI¥PAYWL preferably have the terninal am no %@?8#%9@?§%ny .
ol i gopepti de substituent protected wth a suitable protecting group, -
such as acetyl, benzoyl, pivaloyl and the like. Such 30 protection of the
term nal am no group reduces or elimnakgs the enzymati c degradati on

of such peptidyl therapeutic agents by fhe action of exogenous ani no
pepti dases which are present in the blood plasnma of war m bl ooded

ani mal s. The ol i gopepti de-cyt ot oxi c agent conjugates of the
invention = are adninisterdﬂEﬂdgfﬁabbSCHﬁﬁNﬂEﬁJIhe formof a

phar maceuti cal . WD 96/ 00503 _

PCT/ US95/ 08156 ' - -40 -

conposition which conprises a conjugeﬁg of Formula (1) and a
phar maceutical |y acceptable carrier, gxgi pi ent: or diluent therefor. As
: "Meters to those agents which are

used, "gharmaceutically acceptabNe 2Nt
useful in the treatnent or dijagnési s jof a warm bl oo&; i-aniHaI I n@HJdi ng,
for exanple, a human, £HM0e N\or osiAE» povi ne, nuri o dRfwe MeQH ne, or
an qr ot her warm bl ooded ani mal . The
S nterally, particularly by the
Qafs |

ot her mammal , as wel |
aperitoneal, or

preferred node of adni™R
N
be. fgrepared using carriers,

i ntravenous, intranuscul ar, ,
intral ynphatic route. Such fhbrnukati onsfca

i Lhed In the art. In this regard, ‘

R 17 @pl?,' 1980, Mack

itio

di l uentpgor excipients famliar §gaQne
h conposi ns may

See, e.g. Rem ngton's Pharmaceut
Publ i shi ng Conpany, edited by Osd ,
i ncl ude proteins, such as €HiO1 profei ¥, N _exaklll uman serum

al bumi n, buffers or buffering subst ancggysuch QR phosphat es, other salts,

or electrolytes, and the like. Suitabl € & IZients may include, for exanple,
sterile water, isotonic saline, dilute aqu€QgCHgextrose, a pol yhydric

al coholy®r nixtures of such al odnblastin@ or exanpl e, gl ycerin, propyl ene

gl ycol, polyethylene glycol and the |ike. The conpositi-ons may contain 20
preservatives such as phenet hyl al cohol, nethyl and propyl parabens,
thimerosal, and the like. If desired, the conposition can include about
0.05 to about .20 percent. by weight of an antioxi dant such as sodi um

met abi sul fite or sodium bisulifite. : For i &ravenous

adm ni stration, the conpositf¥n prefieralply 35 wll be p#¥§ Q4 so that the

anmount gmi ni stered to the p “uGHL.CH
AdRK]

25

30



from about .01 to about 1 g of the conjugate. Preferably, the anount
admi ni stered wiII be in the range of about .2 g to about 1 g of the

conj ugate E@#j ugates of the invention are effective oveeET/Bsoso8es6

dosage ra ding on factors such as the disease state to be treated
3Q or the biological effect to be nodified, the manner in which the

conj ugat e is adm ni stered, the age, weight and condition of the
patient as well as other factors to_Rg_deternm ned by the treating
physi ci an. Thus, the anount adm nistered to any given patlent nmust be
determ ned on an i ndi vi dual basis. WD 96/ 00503

PCT/ US95/ 08156 -41-

One skilled in the-art wll appr@%ﬂ@hﬁsqmmw specific reagents
and reaction conditions are outlined in the foll ow ng exanples,

nodi fication can be nade which are neant to be enconpassed by the

spirit and scope of the invention. The foll owi ng preparations and

exanpl es, therefore, are provided to further illustrate the invention, and
are not l§miting. OH EXAMPLES 10 EXAMPLE
1 | denti fication of t oJeBbgel i n PSA Medi ated O eava@® Site:

Li quefaction of the semfnal parallels proteolytic fragne kation of
senenogel in | [Li H. ayref4,  C.B., (1984)N Soligopeptided iGh- NHab. 1 nves.
44, 447-4521. |t prTeyed that "Hhe prot

serrenogel inis ng I d 2l oAhe proteol yti2., #cbOypysidine prostate-specifi c
antigen [Lilja, H : 3Inv- t. 76, 1899-1903]. Utilizing the
publ i shedy gequence of Fpnenpgelln H., Abrahanmsson, P. A ,

Lundwal | , A, (1989) J. of.B|-I l'eﬁl 26 1894- 1900] (Flgure 1) we

desi gned pol ynerase chain rj 3 ? ne the senenogelin 20
cDNA from a connercially avia library (C one-

tech, Palo Alto, CA)gHLEE P i
t he bact erial expressi or? vect or p('ll;ga
M nke, J. G, G nenez-&ll ego, S

C [iLT@eteyer, D.L., Kelly, L.J.,
dlvo, J. and Thomas, K A., 25 (1987)

Bi o/ Technpd ogy 5, 960-965]. The semengqm n cDNA was. desi gned so that
a tubulin epitope was placed at the carboxyl end of senmenogel i n
protein.. The bacterially expressed senenogelin protein was purified
on an anti-tubulin anti body columm. The purified senenogelin | protein
was m xed with commercially prepared prostate-specific antigen 30 (PSA)
(York Biologicals International, Stony Brook, NY) in an 100 to 1 nol ar
rati o (senenogelin I/PSA) in 12% pH 8.0, 25 mMV Nad ,
"1 CH,CH,4
' : OCOCH
CHao \ 5 OH 3
CH; I
CONH - oligopeptide - C - NH,

25

30



0.5 nM CaCl2, and incubated for various tines. The digest was R
fractionated by polyacrylam de gel electrophoresis and transferred by .

el ect ro%g&msﬁﬁo ProBlott filter paper (Applied Biosystg ms&g)@?ﬁ Foster

Cty, CA) in CAPS buffer [Matsudaira, P., (1987) J. Biol.
WO 96/ 00503 PCT/ US95/ 08156+
-42 - 10035-10038]. The ProBlott filter paper was stained with
coonassi e bl ue to identify the nogg. PSA generated senenogelin |
protein fragnents. The novel fragments were cut out of the filter
wi th a scal pel and submtted for sequence determ nation. After the
proteolytic fragnents wer e &dentl fied by variable tine digestion, a
10 minute digestion rgl’@t‘?lbﬁol)epu e-GYtotexIq agmomnsatﬁﬂfﬂmmsmntp% for
thef 5I FOt enmwnmﬁﬁgl Vhegeimikeytotoxic ag eng/ 376 Eﬁ; fb{l‘eﬂ étzcggb gght edSELg/ giG
~as foll ows Si Site
> site 159/4%66&]9* ﬁqa&tﬁggegcnbedgyf | §HIEL AW:rom t he
- comassie blue staining intensity of each 10 PSA generat ed peptide
fragmer@. These intensities had approxi mate ratios of 3:1;0.6:0.3.
EXAMPLE 2 Preparation of Oigopepti de' whi ch Conprise the PSA Medi at ed
15 Cl eavage Site: d i gof@ k prepared by solid-phase

! ocol for the introduction of

s nGHeOHI30A aut omat ed pepti de
Hhe ol i gopeptide fromthe resin
with Iiquid hydrofluoric acid. The

synt hesi s, using a doubl g
am no aci ds on the Appl
synt hesi zer. Deprotectilg
support were achi eved by tref

ol i gopd®t i des were pugw pr¥eparative high pressure |iquid ‘
chr omat ogr aphy on rev phase C Q" silica col ums usi ng an aqueous
0.1%trifluoroacetic acid/acetonitrile gradient. ldentity and

conposition anal ysis, hi g chromat ogr aphy, and fast
at om bonbar dnent mass spe . . The ol igopeptides that were
prepared by this nethod are m i i 2.

EXAMPLES3 30 Assessment of the|Recoggfition of Oigopeptides by Free PSA:
The ol i gopepti des prepared as Qgbcriyed ¢|[g fidee B were individually

di ssol ved in PSA digestion buffer (12 mM tri s(hydroxynethyl)-

am nonet hane pH8.0, 25 mMM NaCl, 0.5 nM CaCl[err]) and the solution

added to PSf¢heteia: nol ar ration of 100 to 1. The reaction is quenched

20 oligopeptideis  an oligopeptide which is specifically recognized by
the free prostate specific antigen (PSA) and is capable of being
proteolytically cleaved by the enzymatic act1v1ty of the free prostate
specific antigen;

25 . XL is absent or is an amino acid selected from:
‘a) phenylalanine,
b) leucine,
c) valine,
d) isoleucine,
30 e) (2-naphthyl)alanine,
“f) cyclohexylalanine,
g) diphenylalanine,
h) norvaline, and
j) norleucine;



WO 96/ 00503 PCT/ US95/ 08156

-43 - after various reaction tines by the addition of

trifl uoroag)seg cid (TFA) to a final 1% (vol ume/ vol unrgT/UshbesIg6enched
reaction yzed by HPLC on a reversed- phase C18 col umm using an
agueous 0.1 % FA/ acetonitrile gradient. The results of the assessnent
are shown 5 in Figure 2. O her oligopeptides prepared as described in
Exanpl e 2 were tested in the same aslpy wherein the reaction was
guenched at 4 hours. Those results of the assessnent are shown in
Figure 3. The removal of an asparagine residue fromthe am no term nus
of the ol i gopeptide results |{1 a significant |oss of PSA nedi at ed

peptide 10 Ryshydyegen omi(C=QMR!mndbence of a glutamc acid residue at
t he car boxyl end of the peptide appears not to be essential to
recognition RS EXAMPLE 4 15
Prepar ati on ﬁil Aﬁ)ék%mlé’r@rybopepti de- Doxor ubi ci n Conj ugat es:

The derivatives of doxorubicin shown in Table 3 were prepared using
the foll &M ng general reacti T0 a grra)
and the correspondl ng pﬁ‘p? E%n('ﬁd:‘iﬂpgé“ Ethbe?BgBﬂgB@a‘g?Fﬁ%@ﬁg
commercially ggem 'F egdté gme) ) in DVSO was added HBTU and HCBT aI ong
wi th diisopropyl et hyl ami ne and the reaction m xture was stirred
overni ght. The crude reaction mixture was purified |, d| rectly by

preparative idtgopeptide isan oligomersbatcomprises an ammfgaﬁl sequenceo,

trifl uoroacet EA) in acetonitrile/0.1% TFA in vvater 25 gradient.
30 §§f?§g§ggré’£

PCT/ US95/ 08156 -44 -

a) AsnLyslleSerTyrGlniSer (SEQ.ID.NO.: 13),

b) LyslleSerTyrGlnlSer (SEQ.ID.NO.: 14),

' ) GlyGluAsnGlyValGlnLysAspValSerGInXaaSerIleTyrlSerGlnTthlu

(SEQ.ID.NO.: 15),

d) GlyLysGlyIleSerSerGlnTyrISerAsnThrGluGluArgLeu

20 (SEQ.ID.NO.: 2), |

e) AsnLyslleSerTyrTyrlSer (SEQ.ID.NO.: 127),

f) AsnLysAlaSerTyrGlniSer = (SEQ.ID.NO.: 128),

2> ) SerTyrGlniSerSer  (SEQID.NO.: 129), and

h) hArgTyrGlniSerSer ~ (SEQID.NO.: 141);

30 Wherein Xaa is any natural amino acid;
XL is absent or is an amino acid selected from:
a) leucine, '
b) isoleucine,
c) norleucine, and



Table 3 5 [err] 15 Conmpound R .
M5 (parent ion) 12a Al a-H .
615 ) Al a- N- Ac PCTIUS%ISG 12c¢c

N o Al o HO2500s0 799.5 20 12d .
Al a-Ser-Ala-G@ y-Thr-Pro-d y-Al a- N Ac 1199

(SEQ ID.NO.: 12) EXAMPLE 5 In vitro

Assay of Cytotoxicity of Peptidyl Derivagfves of Doxorubicin: 25 The
cytotoxicities of the non-cl eaveabl e ol i gopepti de-doxorubicin

conj ugat es,

prepared as described in Exanple 4, against a line of cells

whi ch is known toggeggtlled y unnodi fied doxorubicin were assessed

with an Al anar Bl

RG> ecifically, cell cultures of LNCaP prostate

tumor cells, which are a human netastatic prostate adenocarci nona 30

isolated fr
Cul ture Co

(BB ABRE FBRF s BepPoll T bro col I i 1 96 wel| - plates

were diluted with medi um containing various concentrations of a gi ven
conjugat® (final plate well volume of 200pl). The cells were I ncubat ed
for 3 days at 37[err]C_and then 20pl of Alamar Blue was added to t he
assay well. The cel|ls hbedollowingicompovadsarexspecific examplesiafithe WO
96/ 00503

-45 -
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oligopeptide-cytotoxic agent conjugate of the instant inveRdhUS95/ 08156

wherein X is: :
~ HoN— AsnLyslleSerTyrGInSer—C-o - (SEQ.ID.NO.: 13),

H,N— AsnLysIIeSerTyrGInSerSer—(lé'—o (SEQ.ID.NO.: 16),

- ' 1] ' .
HoN— AsnLyslleSerTyrGinSerSerSer —~C— o (SEQ.ID.NO.:17),
L il -
Ho,N— AsnlLyslleSerTyrGinSerSerSerThr -C'B ' (SEQ.ID.NO.:10),
- 0
H,N—AsnLyslleSerTyrGInSerSerSerThrGlu—~C~  (SEQ.ID.NO.: 3},

i’
H,N— AlaAsnLyslleSerTyrGInSerSerSerThrGlu —C— (SEQ.ID.NO.: 11),



were read on a EL-3 10 ELI SA reader at the-dual wavel engths of 570 and

600 nmat 4 and 7 hours after addition of Al amar Blue. Relative

per cent age y at the various concentration of conjuga S

t hen cal culvg?aéc:i)bdvg:;rsus control (no conjugate) cultures. Cyt o?ﬁ@gﬁl@g?\/\gf 5
unrodi fi ed doxorubicin and unnodi fied oligopeptide were al so assessed.
Figure 3 shows the cytotoxicity data for a representative conpound
(Conpound 12d). -39- EXAMPLE 6 10 Assessnent
of Enzymatically Active PSA from LNCaP Cel Ts Enzymatic activity was
denonstrated by incubating.LNCaP serumfree nmedi a (concentrat ed
approxi mately 200 fold) wth reconbi nant Senenogelin | protein.

Approxi mately 0.5 pg of imunol ogically - reactiv PSA i n concentrated
condi ti oned nedi a&mt-ermgﬂ.ysneSerTyn’Gﬁ%’émrmﬁ@em RSEQ.ID. No wqq-,-),

m xed with approximately 3 pg r econbi nant Sersnogel In i

i ncubated for 4 hours at 37[err]C. At t he end ofjjt he |ncubat|on t he
di gest m xtur eA‘OHN%NlMﬁﬂeSéﬂWGmSéﬁerSerThrnéwdur {SEQIB.NG3 W) S
show t hat Jurified PSA from senmen and PSA from LNCaP condi tioned media
generate identical proteolytic maps of t he recon®i nant Senenogelin |
protein. Thus, AR act.i N are
tunmorigenic in lr‘iiaide mﬁ;ﬁéds}ngéﬂmTyrGJB§§P@§§§ }Tﬁgkwﬁ:evel @@q@l r?ulci:"ltgl
PSA. 25 - EXAVPLE 7 Preparation of

doxor ubi of n wher SPHNGE- ﬁ%ﬁ%ﬂ&sﬁiﬁe‘?@mﬂéeiﬁ'aSemw-&m JISERDRD 2R,
bKef &g)e(orPsg Llsncoval ently attached to the am ne of teEe sugar m)} ety '(I)'I)
21 m xt ure of dox%ﬂ&%ﬁigﬁ gi'%ﬂ#&w@‘ge}w%% 8 n-gl ngéég)ltrlf§§ %)
(prepg(rj:g aéTmea:’]d phase synthesis as described in ) IExfarrpl e 2)t| n DVSO
Feacti on mxt ur o SEHI saRprahBhRSenyanssRE ARG, TSRAFIGRG L 180y
purified directly by preparative HPLC on a OV\D 96/ 00503

PCT/ US95/ %156

rever sed- phase C 18 &ﬂ%"&‘?’ﬂ'&'@'@eﬁﬁﬁ%ﬂf%a‘ cet@g@@ B‘Q Tm)’l n

acetonitrile/0. 1% TFA in water gradient. V\hen IGeacti ve am ne noieties

t th tl tected
as the fluor enyl et ycmw&Peﬁéeﬁé %ciﬂmisé&b%y U
20 'AcHN—LysTinlriSerSerSerLeu—C- (SEQ.ID.NO.: 124), or

AcHN—LysTyrGinSerSerNle -g— (SEQ.ID.NO.: 146).

25 It is well known in the art, and understood in the instant
invention, that peptidyl therapeutic agents such as the instant
oligopeptide-cytotoxic agent conjugates preferably have the terminal -

- amino moiety of any oligopeptide substituent protected with a suitable
protecting group, such as acetyl, benzoyl, pivaloyl and the like. Such
protection of the terminal amino group reduces or eliminates the
enzymatic degradation of such peptidyl therapeutic agents by the action
of exogenous amino peptidases which are present in the blood plasma of
warm blooded animals. _

The oligopeptide-cytotoxic agent conjugates of the invention
are administered to the patient in the form of a pharmaceutical

30



treatment with a secondary am ne, such as piperidine and the |iKke,
subsequent to conjugation with doxirubicin. The instant conjugates have

a struc he general formula 10 20 _
[err] WH&/&%{}% may be represented by the phrase "Ac-pep??chgW?B')‘."
Conj ugates prepared by this method are listed in Table 5 in Figure 5. 25

Assessnment of the Recognition of O igopeptide-Doxorubicin Conjugates by

Free PSA: The conjugates prepared agpdescribed in Exanple 7 were

i ndividual ly 30 dissolved in PSA digestion buffer (12 mM

tris(hydroxynethyl) - am nonet hane pH8.0, 25 mnM Nad, 0.5 nM CaCl2) and

t he sol ution added to PSA at a nolar ration of 100 to 1. The reaction

i s quenchedcomposmmwluahumpmma conjugate of Kormwlagd)iand@n of

trifl uoroa cﬁﬁ%ﬁ’t quenched
- reaction ceptabfe%ﬁﬁﬁknéagné{sef ase 3"% sflc)o'l ?JK”Sﬁ using an

aqueous use ggu cally accepta le refers to those agents wuch are

PCT/ US95/ 0&jgeful in the treatment or diagnosis of a warm-blooded ardthal mcludmg _
YT FA/ acet onﬁgt rile g{ adi ent The results of bt he assessrrent are in
Tabl e & of an, equing, procine, bovine, m @&!ﬁpf
Assessnent other lmaﬂmdyagavdl aﬂmantordﬁh&nmbb&mmﬂ@ammal. e'fhen
Cel I Condi tyapedeNtflbe of administration is parenterally, particularly by the

| intravenous, intramuscular, subcutaneous, intraperitoneal, or

10 diluents or excipients familiar to one skilled in the art. In this regard,

See, e.g. Remington's Pharmaceutical Sciences, 16th ed., 1980, Mack
Publishing Company, edited by Osol et al. Such compositions may
include proteins, such as serum proteins, for example, human seram
albumin, buffers or buffering substances such as phosphates, other salts,
or electrolytes, and the like. Suitable diluents may include, for example,
sterile water, isotonic saline, dilute aqueous dextrose, a polyhydric
alcohol or mixtures of such alcohols, for example, glycerin, propylene
glycol, polyethylene glycol and the like. The compositions may contain
preservatives such as phenethyl alcohol, methyl and propyl parabens,
thimerosal, and the like. If desired, the composition can include about
0.05 to about .20 percent by weight of an antioxidant such as sodium
metabisulfite or sodium bisulfite.

For intravenous administration, the composition preferably
will be prepared so that the amount administered to the patient will be
from about .01 to about 1 g of the conjugate. Preferably, the amount
administered will be in the range of about .2 g'to about 1 g of the
conjugate. The conjugates of the invention are effective over a wide
dosage range depending on factors such as the disease state to be treated
or the biological effect to be modified, the manner in which the conjugate
is administered, the age, weight and condition of the patiént as well as
other factors to be determined by the treating physician. ‘Thus, the
amount administered to any given patient must be determmed on an
individual basis. -
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intralymphatic route. Such formulations can be prepared using carriers, ‘



Cell conditioned serumfree MEMa nedi a (phenol red m nus) was

collected 3 days after the addition of the nedia to either LNCap or Dupro
(prepared Wwo offGaxpsi bed in J. Urology, 146:915-919 (1991)) celcrnishsesiss The
medi a was concentrat ed 20 fold using an Am con Centriprep[err]
concentrator with a 10,000 nol ecul ar wei ght cutoff. The LNCap

condi tioned nedia contained free PSA protein at, on average,

approxi mately 100 ng/ nlL concentration as-ddgterm ned by the Tandem E
PSA i mrunodetection kit (Hybritech). There was no detectable free 15 PSA in
the Dupro cell conditioned nedia. 100 pL portions of concentrated
condi tioned nedi a was ed of a oli eptd de-.doxor,ubi ci n
conj ugat e prepar ed as- dgﬁ?ﬁﬁﬂfﬁ %ﬁéﬁg‘@ﬁmﬁ}ﬂ}egﬁ& Rﬁ%&b

i ncubat ed ag b mts @ntlaeabtion conditiénd arg outlmedlmmepmnﬁwm T exarhples, i ons
wer e st oppe 0 t | ntration
and anal yzed %%@Ee@%@s’ﬁﬁéé&%“&fg%& %%ﬂpaﬁ%mﬁé ueous
0. 19%TFA/ acet ospirit and scopt efithe inventiomeThefolewing pre

pepti de- cHt ot ults
of the assess%t&ih{il ?%@ﬁ%%i%’?’%&f&m @gﬁ;ﬁﬁ%ﬂ?@%nn%dnﬂs
EXAMPLE 10 arfFﬂOthmD/gssay of Cytotoxicity of Peptidyl Derivatives of

Doxor ubi ci n: The cytotoxicities of the cleaveable

ol i gopept i de- doxor ubi ci.n conj ugates, Mﬁgid as described in Exarrpl e
7, against a line of cells which is be killed by unnodified

doxorubicin was assessed with an -~ Al amar Bl ue assay as described in

Exanpl e 510Specifically, cell cul tur%NCap prostate tunmor cells or
DuPRO cells in 96 well plates was t h medi um cont ai ni ng

vari ous conceidentificationf the Semnogelm RSAMedised Cleavage Site:
PCT/ US95/ 0815

onjugate (fina U I ncubat ed
c gueqacpon oii' ﬁhe seminal esls teo %ﬁ: fraéﬁentanonb t;
for 3 days at S@F@DEF@'I ljao Inves. The
cells were fugygh L?Hb thlsﬂﬁ%‘% Wﬁh EL310
ELI SA r eall®r g% ?ﬂz laft‘iggéleiévéﬂs Mg 600 and hour s
after additioRcmienagslisis 4oithe protealittis gttt ol prostaie-toezific
various conceantigen fhilja, qucmsga Clixt. ddvests 760189921908 )t Udliving dse

cont o (10 it KORLF e SHLAMN 5P womkhBRATnS ik B, BTSRRI
unnmodi fi ed ol Lyndwall,d.,4{19893 ddof Biohheme 2645 1894200]: (Figare b) weassay
are shown in jadbfed flyhiétdsé chain reaction primers to clone the ssmenogelin
20 cDNA from a commercially available prostatic cDNA library (Clone-
tech, Palo Alto, CA.). The purified semenogelin cDNA was placed into
the bacterial expression vector pTAC [Linemeyer, D.L., Kelly, L.J.,
Minke, J.G., Gimenez-Gallego, G., DeSalvo, J. and Thomas, K.A.,
(1987) Bio/Technology 5, 960-965]. The semenogelin cDNA was

25 designed so that a tubulin epitope was placed at the carboxyl end of
semenogelin protein.. The bacterially expressed semenogelin protein was
purified on an anti-tubulin antibody column. The purified semenogelin I
protein was mixed with commercially prepared prostate-specific antigen

30 (PSA) (York Biologicals International, Stony Brook, NY) in an 100 to 1

molar ratio (semenogelin I/PSA) in 12 mM Tris pH 8.0, 25 mM NaCl,
0.5.mM CaC12, and incubated for various times. The digest was. ...
fractionated by polyacrylamide gel electrophoresis and transferred by
electrophoresis to ProBlott filter paper (Applied Biosystems, Inc., Foster
City, CA.) in CAPS buffer [Matsudaira, P., (1987) J. Biol. Chem. 252,



15 20 25 30 WO 96/ 00503

PCT/ US95/ 08156 -49 -
SEQUENCEyd begstdc (1) GENERAL | NFORVATI ON: (i) APPp&fONIS/08156
DeFeo- Jones, Deborah Feng, Dong- Mei
Garsky, Victor M Jones, Raynond E.
aiff, Allen I. (i1) TITLE OF I NVENTI ON: NOVEL PEPTI DES

-42.-

10035-10038]. The ProBlott filter paper was stained with coomassie blue
to identify the novel PSA generated semenogelin I protein fragments.
The novel fragments were cut out of the filter with a scalpel and
submitted for sequence determination. After the proteolytic fragments
were identified by variable time digestion, a 10 minute digestion reaction
was performed. The affinity of PSA for the 5 potential cleavage sites in
semenogelin I was determined to be as follows: site 349/350 > site
375/376 > site 289/290 = site 315/316 > site 159/160. The relative
affinities were derived from the comassie blue staining intensity of each
PSA generated peptide fragment. These intensities had approximate
ratios of 3:1:0.6:0.3. - :

10

Preparanon of Olzgopepttdes which Compnse the PSA Medlated :
Cleavage Site:

Oligopeptides were prepared by sohd-phase synthes1s, using a double
coupling protocol for the introduction of amino acids on the Applied
Biosystems model 430A automated peptide synthesizer. Deprotection
and removal of the oligopeptide from the resin support were achieved by
treatment with liquid hydrofluoric acid. The oligopeptides were purified
by preparative high pressure liquid chromatography on reverse phase C18
silica columns using an aqueous 0.1% trifluoroacetic acid/acetonitrile
gradient. Identity and homogeneity of the oligopeptides were confirmed
by amino acid composition analysis, high pressure liquid
chromatography, and fast atom bombardment mass spectral analysis.
The oligopeptides that were prepared by this method are shown in Figure
2. - -
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| EXAMPLE3
Assessment of the Recognition of Oligopeptides by Free PSA :
The oligopeptides prepared as described in Example 2 were individually
dissolved in PSA digestion buffer (12 mM tristhydroxymethyl)- -
aminomethane pH8.0, 25 mM NaCl, 0.5 mM CaCl2) and the solution

added to PSA at a molar ration of 100 to 1. The reaction is quenched

30



(i,i1) NUMBER OF SEQUENCES: 146 (iv) CORRESPONDENCE ADDRESS:

(A) ADDRESSEE: DAVID A. MJUTHARD (B) STREET: 126 E. Lincoln

Avenue, P. Qo Bbsgd00 - (O ATY: RAHVAY (pYTrOS9%IoB1S6NEW

JERSEY E) COUNTRY: U.S. A (F) ZIP: 07065 (v)

COVPUTER READABLE FORM (A) MEDI UM TYPE: Floppy di sk |

(B) COWUTER: | BM PC conpatible (C) OPERATI NG SYSTEM

PC- DOS/ Ms- DOS (D) SOFTWARE: Pated4Bl-n Rel ease #1.0, Version #1.30

(vi) CURRENT APPLI CATI ON DATA: (A) APPLI CATI ON NUVBER:

(B) FILING DATE: (C) CLASSI FI CATI ON: (viii) ATTORNEY/ AGENT

| NFORMATI ON: . (A VE;,. Mut har vid (B

REG STRATI ON N%%Eﬁmé’ﬂg fé?c%m times b (‘g‘? aaﬁmﬂ&@lﬂeer@mm&ﬂ (TEA¥ 3y

(i x) TELECOVMk¢ SAiitadN %NwORME @lume). The uenehed&mas(ﬁmywb 903
(i

SEQUENCE CrarabiT iy Of e A

(B) TYPE: ami n0.1%T&A/acetonitrile(gradgrANDEDressdts of thyl assessment are ghigwn
TCPOLOGY: 3 i neg Figure 4. OthibligbbEpfdEFpréjfitbi % describéll i EXMBEAIET! CAL

were tested in the same assay wherein the reaction was quenched at4
hours. Those results of the assessment are shown in Figure 3. The
removal of an asparagine residue from the amino terminus of the
oligopeptide results in a significant loss of PSA mediated peptide
hydrolysis, while the presence of a glutamic acid residue at the carboxyl
end of the peptide appears not to be essential to recognition by PSA.

10

EXAMPLE 4
Preparation of Non-cleavable Oligopeptide-Doxorubicin Conjugates:

The derivatives of doxorubicin shown in Table 3 were
prepared using the following general reaction: To a mixture of
doxorubicin (Sigma) and the corresponding peptide (prepared by solid
phase synthesis or commercially available (Sigma)) in DMSO was added
HBTU and HOBT along with diisopropylethylamine and the reaction
mixture was stirred overnight. The crude reaction mixture was purified
directly by preparative HPLC on a reversed-phase C-18 column using a
0.1% trifluoroacetic acld (TFA) in acetomtnle/O 1% TFA in water

gradxent
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WO 96/ 00503 PCT/ US95/ 08156

-50 - (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE: internal (xi) .
SEQUEN TION: SEQ I D NO 1: Met Lys Pro Asn || aI Leu
Ser Leﬁ&g"%@g&g le Leu Qu 1 5 ?ér)o%sﬂfﬁsé/ .
15 Lys Gn Ala Ala Val Met Ay Gn Lys GIyGIySer Lys Ay Arg Leu

- 20 25 Pro Ser Gu Phe Ser G n Phe
Pro Hs Ay Gn Lys Ay @n H's Tyr 40
45 Ser Ay Adn Lys Ay Lys Gn dn '?4r Glu Ser Lys Gy Ser Phe Ser

- 50 55 Ile An Tyr Thr Tyr H's Val
Asp Ala Asn Asp His Asp A n Ser Arg 65 : 70
75 - 80 Lys Ser G@ﬁﬂtﬁTyr Asp Leu Asn Ala Leu His Lys
Thr Thr Lys Ser : 85 90 -
95 Gn Arg Hs Leu Gy Gles Sebl_gnGl nLeu Leu H.s Asn Lys @n Gu
100 105 ' 170 @y Arg Asp Hi s Asp Lys
Ser Lys Gy Hi s Phe His_&rg W 115 120

125 sHs Hs Lys G rg @I'iechlur G@n Asn Pro Ser An

130 13 Asp dn Ay Asn Ser Pro
Ser Ay Lys Ay 1le Ser Fr GIn Tyr Sel 145 150

155 1 AN TUHG’ Gu Arg Leu Trp Val Hs Gy Leu Ser
Lys Gu @ n Thr CH,0 170

175 Ser Val Ser Ay Ala Gn Lys

y Arg Lys An Ay Gy Ser dn Ser

10 CHj

R
15 _ ' S _
12a Ala-H . | 615
12b Ala-N-Ac _ - 657
12¢ © Ala-Ala-Ala-N-Ac | 799.5
20 ]2d Ala-Ser—Ala-Gly-’Ihr—Pro-Gly—Ala-N-Ac 1199

(SEQ.ID.NO.: 12)

In vitro Assay of Cytotoxicity of Peptidyl Derivatives of Doxorubicin:

25 The cytotoxicities of the non-cleaveable oligopeptide-doxorubicin
conjugates, prepared as described in Example 4, against a line of cells
which is known to be killed by unmodified doxorubicin were assessed
with an Alamar Blue assay. Specifically, cell cultures of LNCaP prostate
tumor cells, which are a human metastatic prostate adenocarcinoma

30 jsolated from a needle biopsy of a lymph node (LNCaP.FGC: American
Type Culture Collection, ATCC CRL 1740) , or DuPRO cells in 96 well
plates were diluted with medium containing various concentrations of a
given conjugate (final plate well volume of 200ul). The cells were
incubated for 3 days at 37°C and then 20ul of Alamar Blue was added to
the assay well. The cells were further incubated and the assay plates



180 185 190 Ser Tyr Val Leu Gn Thr.

GQu Au Leu Val Ala Asn Lys An dn Arg 195 200
205 Gwo bBiodeys Asn Ser Hi's Gn Asn Lys Ay H's Tyr G npegrisyébsisel

210 215 : : 220 Gu Val Arg Au Qu His
Ser Ser Lys Val @ n Thr Ser Leu Cys Pro 225 230

235 240 Ala Hs @n Asp Lys Leu dn Hs Ay Ser Lys Asp
Il e Phe Ser Thr 245 .45 - 250

255 WD 96/ 00503

PCT/ US95/ 08156 - b1 - An
Asp Qu L L Val T, s d hr. L

2_68 4 e evlvjerearﬁag&l m}?ﬁ) ﬁfﬂsﬁ rneala‘g; @t the Eu&wé%gﬁnbﬁ of370and g n
%8 Ay Arg L500Mhm é’t% ghd57 hbﬁrsS@fteSir ad%itionsof A%amarGI Bfli%. Relativ% Leu H
Tyr Ay d u APETEERtage _v;abilityggﬁxen vaﬁrous%ronc%ﬁtragrggg)otu cqnjﬂgé{egtes{e% wea%?,obs
Val A n Lys Ashelvghlcidated verSas c6atrol (ro Tonjuigate)tultittes. ytdtoxicities 35

Gn Lys an 1 Fmmggified doxorubicin and pumodifibd oligopefhide ekt Al dscetfed:””

330 ‘Figure 3 shows the cytotoxicityidata fer aceprasgatative cempopnd | e Ser
Tyr Gn Ser S Oﬁas : 340 345 .
350 Thr gicu ?Jml\crlglzg?g Leu Hs Tyr Ay Qu Asn Ay Val @n Lys Asp
355 360 365
EXAMPLE 6
10

Assessment of Enzymatically Active PSA from LNCaP Cells
Enzymatic activity was demonstrated by incubating LNCaP serum free
media (concentrated approximately 200 fold) with recombinant
Senemogelin I protein. Approximately 0.5 g of immunologically
reactive PSA in concentrated conditioned media [determined by |
HYBRIDTECH (Tandem E) elisa] was mixed with approximately 3 pug
of recombinant Semenogelin I and incubated for 4 hours at 37°C. At the
end of the incubation, the digest mixture was analyzed by Western blot
procedures. The results show that purified PSA from semen and PSA
from LNCaP conditioned media generate identical proteolytic maps of
the recombinant Semenogelin I protein. Thus, LNCap cells produce
enzymatically active PSA. LNCaP are tumorigenic in nude mice and
produce detectable levels of circulating PSA.
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EXAMPLE 7
. Preparation of Cleavable Oligopeptide-Doxorubicin Conjugates:
The derivatives of doxorubicin wherein an oligopeptide which is
proteolytically cleaved by free PSA is covalently attached to the amine of
the sugar moiety of the doxorubicin were prepared using the following
general reaction: To a mixture of doxorubicin (Sigma) and the
corresponding peptide (prepared by solid phase synthesis as described in
Example 2) in DMSO was added HBTU and HOBT along with
diisopropylethylamine and the reaction mixture stirred overnight. The
crude reaction mixture was purified directly by preparative HPLC on a

30



Val Ser An Arg Ser Ile Tyr Ser An Thr Qu Lys Leu Val Ala Gy

370 375 380 Lys Ser An lle-dn A a
Pro Asn Pro Lys A n GQu Pro Trp Hs Ay 385

395 WO 36/00503 400 Gu Asn Ala Lys Ay Gu Ser é‘?"@’ﬂg@gﬁ Thr

Asn Arg Au G n Asp 405 . 410

415 Leu Leu Ser Hi's GIuGInLys Gy Arg Hs @n Hs Ay Ser Hs Ay

420 425 6130 Gy Leu Asp Ile Vval Ile
lle Gu G n Gu Asp Asp Ser Asp Arg Hi s 435

440 445 Leu Ala G n H's Leu Asn Asn Asp Arg Asn Pro
Leu Phe Thr 455 460 (2)

| NFORNATI o\lrészrssdephasemm column using sELENGIflGorowETicricd!I (TFA) in
STRANDEDNE s CHIR/G A% TEA in syter goglishy:” WhEHPacaVe dming mpiics;
TYPE: pept | ere present; on theypeptids mh afunctionalaty, wasiypicaiygproteted  (v)
Eﬁﬂ\gg;/ gg?g thé ThitréAyimethyloxycartony$ addaed which was re oyed by

treatment with a secondary amine, such as piperidine and the like,

subsequent to conjugation with doxirubicin. The instant conjugates have |

a structure of the general formula

10

15

OH

(0=C)peptide(NH)
\

\

Ac

20

and may be represented by the phrase "Ac-peptide-DOX (3")."
Conjugates prepared by this method are listed in Table 5 in Figure 5.
25 |
Assessment of the Recognition of Oligopeptide-Doxorubicin Conjugates
by Free PSA : |
The conjugates prepared as described in Example 7 were individually
30 dissolved in PSA digestion buffer (12 mM tris(thydroxymethyl)-
aminomethane pHS8.0, 25 mM NaCl, 0.5 mM CaClp) and the solution
~ added to PSA at a molar ration of 100 to 1. The reaction is quenched
after various reaction times by the addition of mﬂuoroacetlc acid (TFA)
to a final 1% (volume/volume) The quenched reaction was analyzed by
HPLC on a reversed-phase C18 column using an aqueous



(xi) SEQUENCE DESCRI PTION: SEQ I D NO 2: Ay Lys Ay Ile Ser Ser d@n
Tyr Ser Asn Thr Gu Qu Arg Leu 1 10

15 (2) 1 FOR SEQ I D NO 3: SE ENCECHA
L2 :}%RMO aC|dsQ (B) TYI(D:E) amqrfo acid mﬂg{%&s

(A) LENGT

STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRIPTION: SEQ ID NQO 3:

Asn Lys Ile Ser Tyr An Ser Ser Ser Thr Au 1 5

10 (2) 1 NFORVATI ON FOR SEQ I D NO 4: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 19 ami no acids (B) TYPE: am no acid

STRANDEDNESS: @il fgTEA/acetonitrile grdienk esults of the assessmmtmshogm)

TYPE: peptide jp
FRAGVENT TYPE:

| | CAL: NO i v) ANTI - SENSE: NO \Y;
|Tnéuc’alrbnaf)m (XI ) SEQJENCE( DE)SCRI PTION: SEQ | D NO 4( )

Gy Qu Asn Ay Val dn Lys Asp Val Ser An Arg Ser Ile Tyr Ser

5
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EXAMPLE 9
Assessment of the Cleavage of Oligopeptide-Doxorubicin Conjugates in
Cell Conditioned Media :
Cell conditioned serum-free MEMa media (phenol red minus) was
collected 3 days after the addition of the media to either LNCap or Dupro
(prepared as described in J. Urology, 146:915-919 (1991)) cell lines. The
media was concentrated 20 fold using an Amicon® Centriprep™
concentrator with a 10,000 molecular weight cutoff. The LNCap
conditioned media contained free PSA protein at, on average,
approximately 100 ng/mL concentration as determined by the Tandem®-
E PSA immunodetection kit (Hybritech®). There was no detectable free
PSA in the Dupro cell conditioned media.

100 uL portions of concentrated conditioned media was mixed with 35
ug of a oligopeptide-doxorubicin conjugate prepared as described in
Example 7 and the mixture was incubated at 37°C for 0, 4 and 24 hour
time points. The reactions were stopped by the addition of ZnC]?2 (to a
0.01M final concentration and analyzed by HPLC on a reversed-phase
C18 column using an aqueous 0.1%TFA/acetonitrile gradient to
determine the percentage of peptide-cytotoxic agent conjugate that had
been digested. The results of the assessment are shown in Table 6 of
Figure 6.

EXAMPLE 10
In vitro Assay of Cytotoxicity of Peptidyl Derivatives of Doxorubicin:
The cytotoxicities of the cleaveable oligopeptide-doxorubicin conjugates,
prepared as described in Example 7, against a line of cells which is
known to be killed by unmodified doxorubicin was assessed with an
Alamar Blue assay as described in Example 5. Specifically, cell cultures
of LNCap prostate tumor cells or DuPRO cells in 96 well plates was
diluted with medium containing various concentrations of a given



1 5 - .10 15 Adn Thr
Au WD 96/ 00503

PCT/ US95/ 08156 : ' - -

| NFO?I\/A'W&%%’E‘&; SEQ I D NO. 5: (i) SEQUENCE cHARACTER?’é"ﬁ"&%‘?’""(‘g‘Q

(A) LENGTH: 19 am no aci ds (B) TYPE: am no acid (O
STRANDEDNESS: single - : (D) TOPOLOGY: linear (i1) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NG 5:

Gy Gu Asn dy Vval Gln Lys Asp Val Ser A n Ser Ser Ile Tyr Ser 1

5 15 A@n Thr Au (2)

1 NFORVATI cmcmgu&q (fmaNplae well voluime ¢ ) wersinabated
for 3 days at 37°C, 20ul of Alamar Blue is added to the assay well. The

cells were further incubated and the assay plates were read on a EL-310
ELISA reader at the dual wavelengths of 570 and 600 nm at 4 and 7
> hours after addition of Alamar Blue. Relative percentage viability at the
various concentration of conjugate tested was then calculated versus
control (no conjugate) cultures. Cytotoxicities of the conjugates were
also compared to the cytotoxicity of unmodified doxorubicin and
unmodified oligopeptide assessed in the same assay. Results of tlns assay '

10 are shown in Table 7 of Figure 7.
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(A) LENGTH. 25 ami no acids (B) TYPE: am no acid (O

STRANDEDNESS: si ngl e (D) TOPOLOGY: li near (1) NCLECULE
TYPE: pep%gﬁoos- (iii) HYPOTHETI CAL: NO (iv) ANTI-SE sB&bslss (v)
FRAGVENT %R er nal (xi) SEQUENCE DESCRI PTION: SEQ I D NG 6:
Gly Arg Lys Ala Asn Lys Ile Ser Tyr G n Ser Ser Ser Thr Qu Glu 1

' 10 : 15 Arg Arg Leu His Tyr Ay
G u Asn dy 20 25 (2) | NFORMVATI ON FOR
SEQ I D NO 7: WD 96/ 00503 -49 .
PCT/ US95/ 08156 -54 - (i)

- SEQUENCE CHARACTERI STI CS: A) _LENGTH. 8 amino acids (B)
TYPE: amino acid (C) STRA 35T R gl e (D) TOPOLOGY:
| i near (ii) MOLECULE TYPE: peptide (iii1) HYPOTHETI CAL: NO

(1) GENERAL INFORMATION:

(i) APPLICANT: DeFeo-Jones, Deborah
Feng, Dong-Mei
Garsky, Victor M.
Jones, Raymond E.
Oliff, Allen I.

(ii) TITLE OF INVENTION: NOVEL PEPTIDES
(iii) NUMBER OF SEQUENCES: 146

(iv) CORRESPONDENCE ADDRESS: .
(A) ADDRESSEE: DAVID A. MUTHARD
({B) STREET: 126 E. Lincoln Avenue, P.0O. BOX 2000
(C) CITY: RAHWAY
(D) STATE: NEW JERSEY
(E) COUNTRY: U.S.A.
(F) ZIP: 07065

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.30

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE:
(C) CLASSIFICATION:

{(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Muthard, David A.
(B) REGISTRATION NUMBER: 35,297
(C) REFERENCE/DOCKET NUMBER: 19253Y

(ix) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: (908)594-3903
{(B) TELEFAX: (908)594-4720

(2) INFORMATICN FOR SEQ ID NO:1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 462 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO



(iv) ANTI-SENSE: NO
DESCRI PTION:  SEQ I D NO. 7:

5 (2)

(v) FRAGVENT TYPE:

(A) LEN®OP6/@Sehi no aci ds
STRANDEDNESS:

TYPE: peptide
FRAGVENT TYPE:
Ile Ser Tyr G n Ser Ser Ser Thr Gu

single

i nt er nal

"FOR SEQ I D NG 9:
10 am no aci ds
(iv) ANTI(EENSEOREL OGY:

single

Ser Tyr
| NFORVATI ON FOR SEQ | D NG 8:

i nt er nal

dn Ser

Ser

Ser Th

(xi) SEQUENCE
r du '
(1) SEQUENCE CHARACTERI STI CS:

1

(B) TYPE: anino acid PCT/USISA81SY ()

(D TOPOLOGY: |inear (ii1) MOLECULE

(iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)
(xi) SEQUENCE DESCRI PTION: SEQ I D NG 8:

1 5 (2) | NFORVATI ON

(i) SEQUENCE -GMARACTERI STI CS: (A) LENGTH:
(B) TYPE: am no acid (C) STRANDEDNESS:
1'i near (i) MOLECULE TYPE: peptide
internal

(v) FRAGMENT TYPE:

(xi)
Met
Lys
Pro
Serx
Ile
65
Lys
Gln
Gly
His
Asp
145
Asn
Ser
Ser
Glu
Glu

225

Ala

SEQUENCE DESCRIPTION: SEQ ID NO:l:.

Lys Pro Asn Ile Ile Phe Val Leu Ser

Gln

Ser-

Gly
Gln
Ser
Arg
Arg
His
130

Gln

Thr

vVal-

Tyr
Thr
210

Val

His

Ala

Ala

. 20

Glu
35

Gln

Tyr

Gln

His

Asp

115

Lys

Gly

Glu

Ser

Val

195

Lys

Arg

Gln

Phe
Lys
Thx
Gln
Leu
100
His
Gly
Asn
Glu
Gly
180
Leu
Asn

Glu

Asp

5

Val

Ser

Gly

Tyr

Tyx

85

Gly

Asp

Gly

Ser

Arg

165

Ala

Gln

Ser

Glu

Lys
245

Met

Gln

Lys

His

70

Asp

Gly

Lys

Lys

Pro

150

Leu

Gln

His

His
230

Leu

Gly

Phe

Gln

55

val

Leu

Ser

Ser

Ala
135

Ser

Trp

Lys

Glu

Gln

215

Ser

Gln

Gln
Pro
40

Gln
Asp
Asn
Gln
Lys
120
His
Gly
val
Gly
Glu
200
Asn

Ser

His

Lys
25

His
Thr

Ala

Ala

Gln

105

Gly

Arg

Lys

His

Arg

185

Leu

Lys

Lys

Gly

10

Gly

cly

Glu

Asn

Leu

‘90

Leu

His

Gly .

Gly
Gly
170
Lys
Val
Gly

Val

Ser
250

Leu

Gln

Sgr
Asé
His
Leu

Phe

Ile’
"155

Leu
Gln
Ala
His
Gln

235

Lys

‘Leu

Ser

Lys
Lys
60

His
Lys
His
His
Gln
140
Serxr
Ser

Gly

Asn.

Leu Ile
hys Gly
30

Gly Gln
45

Gly Ser
Asp Gln
Thr.Thr
Asn Lys

110

Arg Val

125

Asn Pro
Ser Gln
Lys Glu
Gly Ser

190

Lys Gln

205

[ Tyr
1220

Thr

Asp

Gln Asn
Ser Leu

Ile Phe

Leu
15

Arg
His
Phe
Ser
Lys
95

Gln

Val

Sexr

Tyr

‘Gln
175
Gln
Gln
Val

Cys

Ser
255

Glu

Leu

Tyx

Ser

Arg

80

Ser
Glu
Ile
Gln
Ser
160
Thr
Ser
Arg
val
Pro

240

Thr



WO 96/ 00503 PCT/ US95/ 08156

- 55 - (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO - (v)
FRAGVENT Tyfidedbéiizer nal (xi) SEQUENCE DESCRI PTI ON: peA@S9EI08455 O:
Lys Ile Ser Tyr A n Ser Ser Ser Thr Qu 1 5
10- (2) | NFORVATI ON FOR SEQ I D NG 10: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 10 ami no acids (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (1i) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: - B - (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 10:
Asn Lys Ile Ser Tyr A n Ser Ser Ser Thr 1 5
10 (2) | NFORMATASINIOR.SERd DaNCrhE 2asn Lys Asn Gln His Gln Thr Lys Asn

260 265 270

Leu Asn Gln Asp Gln Gln His Gly Arg Lys Ala Asn Lys Ile Ser Tyr
275 280 285

Gln Ser Ser Ser Thr Glu Glu Arg Arg Leu His Tyr Gly Glu Asn Gly
290 295 300

Val Gln Lys Asp Val Ser Gln Ser Ser Ile Tyr Ser Gln Thr Glu Glu
305 310 315 320

Lys Ala Gln Gly Lys Ser Gln Lys Gln Ile Thr Ile Pro Ser Gln Glu
325 330 335

Gln Glu His Ser Gln Lys Ala Asn Lys Ile Ser Tyr Gln Ser Ser Ser
340 345 350

Thr Glu Glu Arg Arg Leu His Tyr Gly Glu Asn Gly Val Gln Lys Asp
355 360 365

Val Ser Gln Arg Ser Ile Tyr Ser Gln Thr Glu Lys Leu Val Ala Gly
370 T 378 380

Lys Ser Gln Ile Gln Ala Pro Asn Pro Lys Gln Glu Pro Trp His Gly
385 390 395 400

Glu Asn Ala Lys Gly Glu Ser Gly Gln Ser Thr Asn Arg Glu Gln Asp
405 410 . 415

Leu Leu Ser His Glu Gln Lys Gly Arg His Gln His Gly Ser His Gly
420 425 430

Gly Leu Asp Ile Val Ile Ile Glu Gln Glu Asp Asp Ser Asp Arg His
435 440 - 445

Leu Ala Gln His Leu Asn Asn Asp Arg Asn Pro Leu Phe Thr
450 455 460

(2) INFORMATION FOR SEQ ID NO:2:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



(i) SEQUENCE CHARACTER! STI CS:

(B) TYPE: anino acid (C) STRANDEDNESS: single (D)

TCPCLOG i) MOLECULE TYPE: peptide TI CAL:
kﬂﬁﬁﬁl-SENSé: kO (v) FRAGMVENT TYPE: |nterngl:?rnﬁm?&ﬁbkE

96/00503 PCT/ US95/ 08156

- 56 - (xi) SEQUENCE DESCRI PTION: SEQ I D NO 11: Ala Asn Lys Ile

Ser Tyr A n Ser Ser Ser Thr Qu 1 5 :

(2) I NFORVATION FOR SEQ ID NO 12:  _ _(i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 8 am no acids ( TYPE: am no acid (O

STRANDEDNESS: si ngl e (D) TOPOLOGY: i near (i1) MOLECULE

TYPE: peptide

(x1)

(iii) HYPOTHETI CAL: NO

SEQUENCE DESCRIPTION: SEQ ID NO:2:

(A) LENGTH. 12 amino acids

(iv) ANTI-SENSE: NO

Gly Lys Gly Ile Ser Ser Gln Tyr Ser Asn Thr Glu Glu Arg Leu

1

5 10

(2) INFORMATION FOR SEQ ID NO:3:

(i)

(ii)
(1ii)
(iv)

(v)

(xi)

Asn
1

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

ANTI-SENSE: NO

FRAGMENT TYPE: internal

SEQUENCE DESCRIPTION: SEQ ID NO:3:

Lys Ile Ser Tyr Gln Ser Ser Ser Thr Glu
5 10

(2) INFORMATION FOR SEQ ID NO:4:

(i)

(ii)
(iii)
(iv)

(v)

(xi)

Gly

Gln

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

ANTI-SENSE: NO

FRAGMENT TYPE: internal

SEQUENCE DESCRIPTION: SEQ ID NO:4:

15

Glu Asn Gly Val Gln Lys Asp Val Ser Gln Arg Ser Ile Tyr Ser

5 10

Thr Glu

15

10



(v) FRAGMVENT TYPE: internal (xi) SEQUENCE DESCRI PTION: SEQ I D

NO 12: Ala Ser Ala Ay Thr Pro Ay Al a 1 5 (2)

| NFORVATI %;@ Q I D NG 13: (1) SEQUENCE CHARACTERI #ting595/08156

(A) LENGTH no acids " (B) TYPE: amino acid (O
STRANDEDNESS: si ngl e - (D) TOPOLOGY: |inear (i) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO (1v) . ANTI - SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 13:
Asn Lys Ile Ser Tyr dn Ser 1 -53 - 5 (2) I NFORVATI ON FOR SEQ
| D NO 14: WO 96/ 00503

PCT/ US95/ 08156 - 57 -

(2) INFORMATION FOR SEQ ID NO:5:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

{(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:

Gly Glu Asn Gly Val Gln Lys Asp Val Ser Gln Ser Ser Ile Tyr Ser
1 5 10 15

Gln Thr Glu

(2) INFORMATION FOR SEQ ID NO:6:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:

Gly Arg Lys Ala Asn Lys Ile Ser Tyr Gln Ser Ser Ser Thr Glu Glu
1 ) 10 15

Arg Arg Leu His Tyr Gly Glu Asn Gly
20 25

{2) INFORMATION FOR SEQ ID NO:7:



(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 6 am no acids

(B) TYPE: am no acid (C) STRANDEDNESS: si ngl e

TOPOLOGY; |inear (ii) MOLECULE TYPE: peptide ETI CAL
NO WQ $/003RT) - SENSE:  NO (v) FRAGMVENT TYPE: i nt er g\m@é?g@*
SEQUENCE DESCRI PTI ON: SEQ | D NO 14: Lys Ile Ser Tyr @n Ser 1

5 (2) I NFORMATION FOR SEQ I D NO 15: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 19 am no acids (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D T O_%Y | i near (i) MOLECULE
TYPE: peptide (ii1i1) HYPOTHETI CA (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nt er nal (ix) FEATURE (A) NAME/ KEY: Peptide
(B) LOCATI C]\l ) OTHER | NFORVATI ON:  / note= "any natural am no
aci d" ’(i oa ®h_ON SEQ ID NO 15: Gy Gu Asn Ay
Val A n Lys As p eram c'S}er Ile Tyr Ser 1 5

10 (C) s EDNESS smgle :

(D) TOPOLOGY: linear
(ii) MOLECUEE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

Ser Tyr Gln Ser Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID NO:8:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{(iii) HYPOTHETICAL: NO

{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:

Ile Ser Tyr Gln Ser Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID NO:9:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide



Gn Thr Gu (2) | NFORVATI ON FOR SEQ I D NG 16: WD 96/ 00503

PCT/ US95/ 08156 . - 58 - (i)
SEQUENCE %Ig%%’ﬁgil STI CS: (A) LENGTH: 8 ami no aci geTrvs9esiosisé (B)
TYPE: am no aci (C) STRANDEDNESS: single (D TOPOLOGY:
| i near (ii1) MOLECULE TYPE: peptide (ii11) HYPOTHETI CAL: NO

(iv) ANTI-SENSE: NO (v) FRAGVENT TYPE: internal (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 16: Asn Lys Ile Ser Tyr A n Ser Ser 1

5 (2) INFORVATION FOR SEQ ID NO 17: _ 55 _ (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 9 am no acids (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: li near (i1) MOLECULE

TYPE: pepti@f ;) uyporheTICAL: NoO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:

Lys Ile Ser Tyr Gln Ser Ser Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:10:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:

Asn Lys Ile Ser Tyr Gln Ser Ser Ser Thr
1 5 10

(2) INFORMATION FOR SEQ ID NO:11l:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

{v) FRAGMENT TYPE: internal



(iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE:

I nt ernal (xi) SEQUENCE DESCRI PTION: SEQ ID NGO 17:- Asn Lys lle .
Ser Tyr Ser Ser 1 5 (2) INFOR EQ ID
NO. 18 Vﬁ’g"‘ﬁf?f’:} SEQUENCE CHARACTER! STI CS: (A) W@éam no .
aci ds (B) TYPE: am no acid (C) STRANDEDNESS: single +
(D) TOPOLOGY: i near (i1) MOLECULE TYPE: peptide WO 96/ 00503
PCT/ US95/ 08156 - 59 - (iii)
HYPOTHETI CAL: NO (iv) ANTI - SENSE: gC (v) FRAGMVENT TYPE: internal

(xi) SEQUENCE DESCRI PTION: SEQ | D NO'138:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:

Ala Asn Lys Ile Ser Tyr Gln Ser Ser Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:12:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide _ ' '
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

Ala Ser Ala Gly Thr Pro Gly Ala
1 . 5

(2) INFORMATION FOR SEQ ID NO:13:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:

Asn Lys Ile Ser Tyr Gln Ser
1 5

(2) INFORMATION FOR SEQ ID NO:14:



Ala Asn Lys Ile Ser Tyr A n Ser Ser Ser 1 5

10. (2) | NFORMATION FOR SEQ I D NO 19: (i) SEQUENCE CHARACTERI STI Cs:
(A) LENGTH; 399/ L Nno aci ds (B) TYPE: amino acid pcrusesosiésc)
STRANDEDNEYS: 8@’% e (D) TOPOLOGY: |i near (ii) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION. SEQ I D NG 19:
Lys Ile Ser Tyr A n Ser Ser Ser Thr du . 1 5

10 (2) | NFORMATION FOR SEQ ID NO: 20: _g7_ (i) SEQUENCE CHARACTERI STICS:
(A) LENGTH: 17 am no aci ds (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e ' (D) TOPOLOGY: li near (i1) MOLECULE

TYPE: peptide,., el o RSP .. NO (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE | ﬁf%?éggfc;%{ . amiE 6L00503

PCT/ US95/ 08156 (B) TYPE: aminoc acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:

Lys Ile Ser Tyr Gln Ser
1 5

(2) INFORMATION FOR SEQ ID NO:15:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE: _
(A) NAME/KEY: Peptide
(B) LOCATION: 12 _
(D) OTHER INFORMATION: /note= “any natural amino acid*
(x1) SEQUENCE DESCRIPTION: SEQ ID NO:15:

Gly Glu Asn Gly Val Gln Lys Asp Val Ser Gln Xaa Ser Ile Tyr Ser
1 5 10 15

Gln Thr Glu

(2) INFORMATION FOR SEQ ID NO:16:



- 60- (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO. 20: A n Leu Asp Asn

Lys Ile Ser Tyr A n Ser Ser Ser Thr. Hs A n Ser 1 5
10 - I _ 15 Ser (2) I NFORVATI ON FOR SEQ I D NO 21:
(i) SEQUMIIE/ESESRACTERI STI CS: (A) LENGTH 7 ami rRFTE$9548156
(B) TYPE: am no acid (C) STRANDEDNESS: single (D)
TOPOLOGY: |i near (i1) MOLECULE TYPE: peptide (ii1) HYPOTHETI CAL:
NO (1v) ANTI-SENSE: NO (v) FRAGMVENT TYPE: internal (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 21: Asn Arg Ile Ser Tyr A n Ser 1
5 (2) I NFORVATION FOR SEQ I D NO 22: - 58 - (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 7 am no acids (B) TYPE: am no acid (O
STRANDEDNESS:) SEQUJINGE CHARACTERISTI¥S:TOPOLOGY: |i near (ii) MOLECULE TYPE:
pepti de (ii Kg) HENETHIEY | aydpe agdds .

(B) TYPE: amino acid

{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

Asn Lys Ile Ser Tyr Gln Ser Ser
1 S

(2) INFORMATION FOR SEQ ID NO:17:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

Asn Lys Ile Ser Tyr Gln Ser Ser Ser
1 5

{2) INFORMATION FOR SEQ ID NO:18:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
~ (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide



(i.v) ANTI- SENSE: NO (v) FRAGVENT TYPE: internal (xi) SEQUENCE

DESCRI PTION: SEQ I D NO 22: Asn Lys Val Ser Tyr dn Ser 1

S 03 | S95/08156..

PCT/ US95/ obbs RS b’

| NFORVATI ON FOR SEQ I D NG 23: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 8 am no aci ds (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (1i) MOLECULE
TYPE: protein (iii) HYPOTHETI CAL:_ ) (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi)- SEQUENCE DESCRI PTI ON: SEQ I D NO 23:

Asn Lys Met Ser Tyr d.n _Ser Ser
(ii1) OTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:

Ala Asn Lys Ile Ser Tyr Gln Ser Ser Ser
1 5 10

(2) INFORMATION  FOR SEQ ID NO:19:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 aminc acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:

Lys Ile Ser Tyr Gln Ser Ser Ser Thr Glu
1 S 10

(2) INFORMATION FOR SEQ ID NO:20:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



1 5 (2) | NFORMATI ON FOR SEQ I D NO 24: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH. 8 am no aci ds (B) TYPE
am no acid . (C) STRANDEDNESS: single ( () O

li near WO9%MSPY \NOLECULE TYPE: pepti de (iii) HYPOTH@H’@%%%

(1v) ANTI-SENSE: NO (v) FRAGMVENT TYPE: i nternal (xi) SEQUENCE -+
DESCRI PTI ON: SEQ | D NG 24: ‘Asn Lys Leu Ser Tyr @ n Ser Ser 1

5 (2) I NFORMATI ON FOR SEQ I D NO 25: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 9 ami no acids ( TYPE: am no acid (O
STRANDEDNESS: single (D) T “OGY: linear WD 96/ 00503

PCT/ US95/ 08156 -62 - (i)

MOLECULE TYI?I)E:

Ep'eglt\‘i de
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20:

Gln Leu Asp Asn Lys Ile Ser Tyr Gln Ser Ser Ser Thr His Gln Ser
1 5 10 ' T 15

Ser

(2) INFORMATION FOR SEQ ID NO:21:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single : '
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

- (v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:21:

Asn Arg Ile Ser Tyr Gln Ser
1 5

(2) INFORMATION FOR SEQ ID NO:22:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi)}) SEQUENCE DESCRIPTION: SEQ ID NO:ZQ:

Asn Lys Val Ser Tyr Gln Ser
1 5



(iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE:
i nf er nal (xi) SEQUENCE DESCRI PTI ON:  SEQ | D NO 25: Asn Lys Ile
Thr Tyr 4 gvo §§ Ser 5 (2) | NFORVATIgMtrbdd=osise | D
NO: 26: f‘?")" EQUENCE CHARACTERI STI CS: (A) LENGTH: 9 ami no
aci ds (B) TYPE: am no acid (C) STRANDEDNESS: single
(D) TOPOLOGY: i near (i1) MOLECULE TYPE:. peptide (i)
HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO (v) FRAGMVENT TYPE: i nternal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO 26g) . Asn Lys Ile Ser Phe G n Ser
Ser Ser 1 5 (2) INF TI ON FOR SEQ I D NO. 27: (i)
SEQUENCE CHARACTERI STI CS: (A) LENGTH: 10 am no aci ds
(B) TYPE: ) -1 RANDEDNESS: si ngl e (D)
TOPOLOGY: ‘f’ﬁgﬁ‘}ﬁ*%“ 19 B8 PR pepti de (iii) HYPOTHETI CAL: NO
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 8 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:

Asn Lys Met Ser Tyr Gln Ser Ser
1 5

{2) INFORMATION FOR SEQ ID NO:24:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:

Asn Lys Leu Ser Tyr Gln Ser Ser
1 : 5 '

(2) INFORMATION FOR SEQ ID NO:25:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear



(iv) ANTI-SENSE: NO (v) FRAGVENT TYPE: internal WD 96/ 00503

PCT/ US95/ 08156 - 63 -
(xi) SEQUENCE DESCRIPTICN SEQ I D NO 27: Asn Lys Ile Ser Tr n Ser
Ser  Ser W@ P6/00503 | 5 10 F”W&k‘%m © VIS
FOR SEQ I D NO 28: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: -
10 am no aci ds (B) TYPE: ami no acid (C) STRANDEDNESS:
single (D) TOPOLOGY: |i near (ii) MOLECULE TYPE: peptide
(iii) HYPOTHETI CAL: NO (iv) ANTI_SENSE: NO (v) FRAGVENT. TYPE:
I nt er nal (xi) SEQUENCE DESCRI®*I"ON: SEQ I D NO 28: Asn Lys Ile
Ser Tyr Asn Ser Ser Ser Thr
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v} FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:
Asn Lyé Ile Thr Tyr Gln Ser Ser Ser ' '
1 5 :

(2) INFORMATION FOR SEQ ID NO:26:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL::NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:

Asn Lys Ile Ser Phe Gln Ser Ser Ser
1 . .5 '

(2) INFORMATION FOR SEQ ID NO:27:
_(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
 (C) STRANDEDNESS: single.
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



1

5 10

(i) SEQUENCE CHARACTERI STI CS:

(B) TYPE:
TOPOLOGY:

1
PCT/ US95/ 08156

| NFORMATI ON FOR SEQ | D NG 30:
(A) LENGTH. 7 am no aci ds
single

STRANDEDNESS:
TYPE: peptide

: i
i’

(iwv) ANTI - SENSE:
DESCRI PTI ON:  SEQ | D NO 29:

(C) STRANDEDNESS:
(ii) MOLECULE TYPE: peptide

(2)
(A) LENGTH:

single

| NFORMATI ON FOR SEQ | D NGO 29:

10 am no aci ds

(iii) Wmﬁ%u NO

NO (v) FRAGVENT TYPE: i nternal (xi) SEQUENCE
Asn Lys Ile Ser Tyr A n Thr Ser Ser Thr
5 10 WD 96/ 00503

(i)6§ECUENCE CHARACTERI STI CS
(B) TYPE: am no acid
(D TOPOLOGY:

| i near

" (xi) SEQUENCE DESCRIPTION: SEQ ID NO:27:

Asn Lys Ile Ser Trp Gln Ser Ser Ser Thr

1

5

(2) INFORMATION FOR SEQ ID NO:28:

(i)

(ii)
(iii)
{(iv)

(v)

(x1i)

Asn
1

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide
HYPOTHETICAL: NO
ANTI-SENSE: NO

FRAGMENT TYPE: internal

10

SEQUENCE DESCRIPTION: SEQ ID NO:28:

Lys Ile Ser Tyr Asn Ser Ser Ser Thr

5

(2) INFORMATION FOR SEQ ID NO:29:

(1)

(ii)
(iii)
(iv)

(v)

{xi)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

'ANTI-SENSE: NO

FRAGMENT TYPE: internal

10

SEQUENCE DESCRIPTION: SEQ ID NO:29:

Asn Lys Ile Ser Tyr Gln Thr Ser Ser Thr

1

5

10

64 - (2

(C)
(1i) MOLECULE



(iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE:

I nt ernal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NG 30: Asn Lys lle |,
Ser Tyr G n Ser 1 5 (2) | NFORVATION FOR SEQ I D NO 31:
(i) SEQRERCEHIMARACTERI STI CS: (A) LENGTH. 8 ami FGTAEPp(E8156
(B) TYPE: am no acid (C) STRANDEDNESS: single (D)
TOPOLOGY: |i near (i1) MOLECULE TYPE: peptide (ii1) HYPOTHETI CAL:
NO (1v) ANTI-SENSE: NO (v) FRAGMVENT TYPE: internal (xi)
SEQJENCE DESCRI PTI ON:  SEQ | D NO 31.: . An Lys Ile Ser Tyr A n Ser Ser

5 (2) | NFORMATI ON FtﬁﬁSEQ | D NO 32: - (i) SEQUENCE
CHARACTERISTICS. : (A) LENGTH: 9 am no acids (B) TYPE::
am no acid C) STRANDEDNESS: single (D TOPOLOGY:

| near(2) INFORMATION FOR SEQ ID NO:30:
(i) SEQUENCE CHARACTERISTICS:

{A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

. (v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30:

Asn Lys Ile Ser Tyr Gln Ser
1 5

(2) INFORMATION FOR SEQ ID NO:31:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 8 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31:

Gln Lys Ile Ser Tyr Gln Ser Ser
1 5

(2) INFORMATION FOR SEQ ID NO:32:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear



WO 96/ 00503 PCT/ US95/ 08156

- 65 - (ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO

(1v) ANTI-SENSE: NO (v) FRAGMVENT TYPE: internal | ENCE
DESCRI PTI O %88¥5% b NO, 32: Asn Arg Ile Thr Tyr Gn Ser PeTshaisd =]
5 :(2) | NFORVATI ON FOR SEQ I D NG 33: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 10 ami no acids (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: i near (ii) MOLECULE
TYPE: peptide (iii1) HYPOTHETI CAL: (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) §E§ENCE DESCRI PTI ON:  SEQ | D NO 33:
Asn Arg Ile Ser Phe @ n Ser Ser Ser Thr 1 5

10

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32:

Asn Arg Ile Thr Tyr Gln Ser Ser Ser
1 5

(2) INFORMATION FOR SEQ ID NO:33:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single -
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAIL: NO
{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33:

Asn Arg lIle Ser Phe Gln Ser Ser Ser Thr
1 5 10

(2} INFORMATION FOR SEQ ID NO:34:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



(2) | NFORMATI ON. FOR SEQ | D NO 34: (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH. 10 ami no acids (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear i) MOLECULE

TYPE: pelOi%§80503 (i) HYPOTHETI CAL: NO (iv) ANTI- 395/08356 (V) -
FRAGVENT TYPE: i nter nal WO 96/ 00503 »
PCT/ US95/ 08156 - 66 -

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 34: G@n Lys Ile Ser Tyr dn Thr

Ser Ser Thr 1 5 10 (2) | NFORNMATI ON
FOR SEQ I D NO 35: (1) SEQUENCE‘@ﬁhRACTERISTICS: (A) LENGTH:
10 am no aci ds (B) TYPE: am no acid (C) STRANDEDNESS:
single (D) TOPOLOGY: |i near (ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34:

Gln Lys Ile Ser Tyr Gln Thr Ser Ser Thr
1 5 10

- (2) INFORMATION FOR SEQ ID NO:35:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single ‘
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:35:

Asn Arg Ile Ser Trp Gln Ser Ser Ser Thr
1 5 10

(2) INFORMATION FOR SEQ ID NO:36:
(i) SEQUENCE CHARACTERISTICS: .
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:36:

Asn Arg Ile Ser Tyr Gln Thr Ser Ser Thr
1 5 10



‘(iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE:

i nt ernal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 35: Asn Arg Ile
Ser Trp Gwo9%keses’ Ser Thr 1 5 PCT/US95/08156.0
(2) 1 NFORVATI ON FOR SEQ I D NO 36: (1) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 10 am no aci ds (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: linear (i1) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nter nal (xi) SE@YENCE DESCRI PTI ON: SEQ I D NO 36:
Asn Arg Ile Ser Tyr Adn Thr Ser Ser Thr 1 5

10 WD 96/ 00503

PCT/ US95/ 381 %@rorMATION FOR SEQ ID NO:37:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37:

Asn Lys Ile Thr Tyr Gln Thr Ser Ser Thr
1 5 10

(2) INFORMATION FOR SEQ ID NO:38:
(i) SEQUENCE CHARACTERISTICS:

(A} LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:38:

Asn Lys Leu Ser Tyr Gln Thr Ser Ser Thr
1 5 10

(2) INFORMATION FOR SEQ ID NO:39:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear



- 67 - (2) | NFORMATI ON FOR SEQ I D NO 37: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: 10 anino aci ds (B) TYPE:.
am no acid (C) STRANDEDNESS: single - Y:
linear WO9%P503 \OLECULE TYPE: pepti de (iii) HYPOTHE%P@&E&F%OG

(iv) ANTI-SENSE: NO (v) FRAGMVENT TYPE: i nternal (xi) SEQUENCE *
DESCRI PTION: SEQ I D NO 37: Asn Lys Ile Thr Tyr @ n Thr Ser Ser Thr

1 ‘5 10 (2) I NFORVATI ON FOR SEQ I D NO 38:
(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH:. 10 ami no acids '

(B) TYPE: amino acid C STéﬁNDEDNESS: single (D)
TOPOLOGY: | i near (ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL:
NO (i v). ANTI - SENSE;__NO (v) FRAGVENT TYPE: internal = - (xi)
SEQUENCE PHERE CES: |r5PRESSS: Asn Lys Leu Ser Tyr @n Thr Ser
Ser Thr (i3} mvporsETICAL: NO - 10

{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:39:

Gln Lys Leu Ser Tyr Gln Ser Ser Ser Thr ‘
1 5 10 ' :

(2) INFORMATION FOR SEQ ID NO:40:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40:

Asn Arg Leu Ser Tyr Gln Thr Ser Ser Thr
1 S 10

(2) INFORMATION FOR SEQ ID NO:41:
(i) SEQUENCE .CHARACTERISTICS:

(A) LENGTH: 10 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



(2) I NFORVATI ON FOR SEQ I D NO 39: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 10 amino acids ~ (B) TYPE: am no acid (O
STRANDEDN '%67&09@5] e (D TOPOLOGY: |inear POr96ysfe81x8 3
PCT/ US95/ 0 _ - 68 - (i)
MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO
(v) FRAGMVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTI ON: SEQ I D

NO: 39: G@n Lys Leu Ser Tyr A n Ser Ser Ser Thr 1 5
10 (2) I NFORMATION .FOR SEQ I'D NG 40: _ g9 . (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 10 am no aci ds (B)"'TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: linear (i1) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41:

Asn Lys Val Ser Phe Gln Ser Ser Ser Thr
1 5 10

(2) INFORMATION FOR SEQ ID NO:42:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-~SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:42:

Asn Arg Val Ser Trp Gln Ser Ser Ser Thr -
1 S 10

{2) INFORMATION FOR SEQ ID NO:43:
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

{(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43:

Gln Lys Val Ser Tyr Gln Ser Ser Ser Thr .
1 5 10 >



(iv) ANTI-SENSE: NO
DESCRI PTI ON:  SEQ | D NO: 40:

1 5

(i) SEQWNEPOSIINRACTERI STI CS:
(B) TYPE: am no acid
TOPOLOGY: |inear

(iv) ANTI-SENSE: NO.

Asn Arg Leu Ser Tyr

(i1) MOLECULE TYPE: peptide

PCT/ US95/ 08156 . .
(xi) SEQUENCE DESCRI PTION: SEQ ID No 44+

(2) INFORMATION FOR SEQ ID NO:44:

(i)

(ii)
(1ii)
(iv)

(v)

(xi)

Asn
1

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

ANTI-SENSE: NO

FRAGMENT TYPE: internal

SEQUENCE DESCRIPTION: SEQ ID NO:44:

Lys Ile Ser Tyr Gln Ser Ser Ser Thr
5 10

(2) INFORMATION FOR SEQ ID NO:45:

(i)

(ii)
(iii)
(iv)-

{(v)

(x1)

Gly
1

Gln

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

ANTI-SENSE: - NO

FRAGMENT TYPE: internal

SEQUENCE DESCRIPTION: SEQ ID NO:45:

(v) FRAGMVENT TYPE: i nternal

(v) FRAGMVENT TYPE: internal

Adn Thr
10 (2) | NFORVATI ON
(A) LENGTH 10 a

(C) STRANDEDNESS: single )
(iii) HYPOTHETI CAL: NO

(xi) SEQJENCE .

Ser Ser Thr

FeHosEme
(D

69 -

WD 96/ 00503

Glu Gln Gly Val Gln Lys Asp Val Ser Gln Ser Ser Ile Tyr Ser

5 10

Thr Glu

{(2) INFORMATION FOR SEQ ID NO:46:

(1)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids

15

-

L]



Asn Lys Val Ser Phe G n Ser Ser Ser Thr 1 5

(1%) (L E?\IGITHFCRMATI ON FOR (?EQ | D NG 42: (i) SEQUENCE CHARACTERI STI Cs:
no acids (B) TYPE: am no acid 70S95/08186C
STRANDEDNPEZ?6 %q%ﬁsg (D) TOPOLOGY: |inear (if?T I\/D_ECUiLE)
TYPE: pepti de (| i i) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION: SEQ I D NG 42:
Asn Arg Val Ser Trp G n Ser Ser Ser Thr 1 5
10 (2) | NFORVATION FOR SEQ ID NO'43: _7] . (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 10 am no aci ds (B) TYPE: am no acid (O
STRANDEDNESS: si ngé) TOPOLOGY: |i near (i1) MOLECULE

TYPE: peptide (gtrm L: NO i v) ANTI - SENSE: NO (v)
FRAGVENT TYPE: in é,gr P8poLoGY: 1linedXl ) SEQUENCE DESCRI PTI ON: SEQ I D NGO 43:
G n Lys Val Ser Tyr Gn Ser Ser Ser Thr I 5
10 (ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

{(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:46:

Gly Lys Gly Ile Ser Ser Gln Tyr Ser Asn Thr Asp Glu Arg Leu
1 . 5 10 15

(2) INFORMATION FOR SEQ ID NO:47:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:47:

Gly Glu Asn Gly Leu Gln Lys Asp Val Ser Gln Ser Ser Ile Tyr Ser
1 5 10 15

Gln Thr Glu

(2) INFORMATION FOR SEQ ID NO:48:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide



WO 96/
- 70 -

CHARACT Gyb Selbdsos

am no
i near

(iv) ANTI-SENSE: NO
DESCRI PTI ON: SEQ | D NO 44:

1

NO

00503
(2)

aci d

| NFORMATI ON FOR SEQ | D NGO 44:

(C) STRANDEDNESS:

(ii) MOLECULE TYPE: peptide

{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:48:

internal

(A) LENGTH. 10 amino acids
single

I nt er nal
Asn Lys Ile Ser Tyr Gdn Ser Ser Ser Thr
5 9 (2)
(i) SEQUENCE CHARACTERI'STI CS
(B) TYPE: am no acid

TOPOLOGY: (jlik hadporreTIChE | INOVOLECULE TYPE: pepti de

(v) FRAGMVENT TYPE:

PCT/ US95/ 08156
(i) SEQUENCE

Tq.%; ﬁg TYPE:

(rii) HYPOTHETI CAL: NO
(xi) SEQJENCE

| NFORMATI ON FOR SEQ | D NO. 45:

(A) LENGTH:. 19 am no acids
(C) STRANDEDNESS:

singl e (D)

(iii) HYPOTHETI CAL:

Gly Glu Asn Gly Val Asn Lys Asp Val Ser Gln Ser Ser Ile Tyr Ser

1

S . 10

Gln Thr Glu

(2) INFORMATION FOR SEQ ID NO:49:

(i)

(ii)
(iii)
{(iv)

(v)

(xi)

Gly
1

Gln

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide
HYPOTHETICAL: NO
ANTI-SENSE: NO

FRAGMENT TYPE: internal

SEQUENCE DESCRIPTION: SEQ ID NO:49:

15

Glu Asn Gly Val Gln Arg Asp Val Ser Gln Arg Ser Ile Tyr Ser

5 10

Thr Glu

(2) INFORMATION FOR SEQ ID NO:50:

(1)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

15



(iv) ANTI-SENSE: NO (v) FRAGMVENT TYPE: internal (xi) SEQUENCE

DESCRI PTI ON: SEQ | D NO' 45: Gy Gu dn dy Val An Lys Asp Val Ser An
Ser Ser | |wob¢ioses’ 1 . 5 PCTUS95/08156

15 A@n Thr Qu (2) 1 NFORVATI ON FOR SEQ I D NO 46: (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 15 am no aci ds WD 96/ 00503
PCT/ US95/ 08156 - 71 -

(B) TYPE: am no acid (C) STRANDEDNESS: single (D)
TOPOLOGY: |i near (ii) MOLECULE TYPE73pepti de (iii) HYPOTHETI CAL: NO
(iv) ANTI-SENSE: NO (v) FRAGMVENT TYPE: internal

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:S50:

Gly Glu Asn Gly Val Gln Lys Asp Val Ser Gln Lys Ser Ile Tyr Ser
1 5 10 . 15.

Gln Thr Glu

(2) INFORMATION FOR SEQ ID NO:51:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:51:

Gly Glu Asn Gly Val Gln Lys Asp Leu Ser Gln Thr Ser Ile Tyr Ser
1 5 10 15

Gln Thr Glu

(2) INFORMATION FOR SEQ ID NO:52:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide -
(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO



(xi) SEQUENCE DESCRI PTI ON: " SEQ | D NO 46: Ay Lys Ay Ile Ser Ser d@n
5

Tyr Ser Asn Thr Asp Qu Arg Leu 1

10 - . 15 (2) I NFORMATION FOR SEQ I D NO 47: '
SEQUENCEVB PRI ER ST CS: (A) LENGTH: 19 anmi no XEFGLS”’“‘}“

(B) TYPE: am no acid (C) STRANDEDNESS: single (D)
TOPOLOGY: |inear (11) MOLECULE TYPE: peptide (ti1) HYPOTHETI CAL:
NO (1v) ANTI-SENSE: NO (v) FRAGMVENT TYPE: internal (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NG 47: 274 - Ay Gu Asn Gy Leu dn Lys Asp
Val Ser An Ser Ser Ile Tyr Ser 1 5 10
15 Adn Thr Qu (2) I NFORVATION FOR SEQ I D NO 48: (i) SEQUENCE
CHARACTERI ST1.CS;., . (A) _LENGTH: 19 ami no acids (B) TYPE:
am no acid WP?RAGMNT('BPES ESS: single (D) TOPOLOGY:

i near (ii) MOLECULE TYPE: pepti de - WD 96/ 00503
PCT/ US95/ 08156 - |

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:52:

Gly Glu Asn Gly Val Gln Lys Asp Val Ser Gln Ser Ser Ile Phe Ser
1 5 10 15

Gln Thr Glu

(2) INFORMATION FOR SEQ ID NO:53: ‘

- (1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 amino acids
({B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:53:

Gly Glu Asn Gly Val Gln Lys Asp Met Ser Gln Ser Ser Ile Tyr Thr
1 S 10 _ . 15

Gln Thr Glu

(2) INFORMATION FOR SEQ ID NO:54:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



- 72 - (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)

FRAGVENT TYPE: internal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 48:

Gy Gu | Asn Lys Asp Val Ser A n Ser Ser |le Tyr pegfusesiosisel
ANoSeHost3 10 15 Gn Thr du o (2)

I NFORMATI ON FOR SEQ I D NO 49: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 19 ami no acids (B) TYPE: am no acid (O

STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (1i) MOLECULE

TYPE: peptide (iii1) HYPOTHETI CAL: (1v) ANTI-SENSE: NO (v)

FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTI ON:  SEQ | D NO 49:

Gy Qu Asn Ay Val dn Arg Asp Val Ser An Arg Ser Ile Tyr Ser 1

5 10 15 Gn Thr du (2)
I NFORVATI ON FOR SEQ | D NG 50: :

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:54:

Gly Glu Asn Gly Val Gln Lys Asp Val Ser Gln Arg Ser Ile Tyr Thr
1 5 10 15

‘Gln Thr Glu

(2) INFORMATION FOR SEQ ID NO:55:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 19 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

{(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:55:

Gly Glu Asn Gly Val Gln Lys Asp Val Ser Gln Ser Ser Ile Tyr Ser
1 5 10 . 15

Gln Ser Glu

(2) INFORMATION FOR SEQ ID NO:56:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 aminc acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



(1) SEQUENCE CHARACTERI STI CS:
(B) TYPE: am no acid

(A) LENGTH: 19 am no aci ds

(C) STRANDEDNESS: single

TOPOLOGY:. |inear (ii) MOLECULE TYPE: peptide

NO WO WEse3 00503
PCT/ US95/ 08156

(

(D
iii) HYPOTHETI CAL:
PCT/US95/08156
73 - (i v)

(xi) SEQUENCE

Ay Gu Asn Ay Val @ n Lys Asp Val Ser dn

ANTI - SENSE: NO (v) FRAGVENT TYPE: internal
DESCRI PTI ON:  SEQ I D NG 50:
Lys Ser Ile Tyr Ser 1 5
- 15 Gn Thr du (2) INFCRNATIO\?@O?SEQIDNQSI:

CHARACTERI STI CS:

(A) LENGTH 19 am no acids

am no acid (C) STRANDEDNESS: single

i near (xif |S|E)QUI\/O_ECULE TYPE:

epti de

ENCE DESCRIPTION: SEQ ID NO:56:

10
(i) SEQUENCE
(B) TYPE:
(D) TOPOLOGY:

Gly Glu Asn Gly Val Gln Lys Asp Val Ser Gln Arg Ser Ile TYr Ser

1 : S

aAsn Thr Glu

10

(2) INFORMATION FOR SEQ ID NO:57:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
. (B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:57:

15

Gly Lys Ala Ile Ser Ser Gln Tyr Ser Asn Thr Glu Glu Arg.Leu

1 S

10

(2) INFORMATION FOR SEQ ID NO:58:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:58:

15

Gly Lys Gly Ile Ser Ser Gln Tyr Ser Asn Ser Glu Glu Arg Leu

1 5

10

15

'



(iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE:

i nt er nal (xi) SEQUENCE DESCRI PTION: SEQ I D NGO 51: @y Au Asn
Ay Val Gw;aglax’ﬁsoésp Leu Ser An Thr Ser Ile Tyr Ser 1 PpCT/US95/08156 5
10 15 Adn Thr Qu (2) | NFORMATI ON FOR SEQ I D NO 52:
(i,) SEQUENCE CHARACTERI STI CS: ~ (A) LENGTH: 19 amino acids

(B) TYPE: amino acid ' (C) STRANDEDNESS: single (D)
TOPOLOGY: |i near (ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL:
NO (iv) ANTI-SENSE: NO WD796/ 00503

PCT/ US95/ 08156 : -74 - (v)

- FRAGVENT TYPE: i nterna

(2) INFORMATION FOR SEQ ID NO:59:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:59:

Gly Arg Gly Ile Ser Ser Gln Tyr Ser Asn Thr Glu Glu Arg Leu
1 S 10 15

(2) INFORMATION FOR SEQ ID NO:GOQ
(1) SEQUENCE CHARACTERISTICS:

{A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

{(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:60:

Gly Lys Gly Ile Thr Ser Gln Tyr Ser Asn Thr Glu Glu Arg Leu
1 S 10 15

(2) INFORMATION FOR SEQ ID NO:61:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear



(xi) SEQUENCE DESCRI PTION: SEQ I D NO 52: dy Qu Asn Ay val GIn'Lys

Asp Val Ser A n Ser Ser |le Phe Ser 1

10 15 : An Thr Qu (2) 1 NFCRIVATI

NO 53: WO96/00303)  SEUENCE CHARACTERI STI CS: ‘%Hﬂﬁﬁlgé ami no
aci ds (B) TYPE: am no acid (O STRANDEDNESS single

(D) TOPOLOGY: i near (i1) MOLECULE TYPE: peptide (i)

HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO (v) FRAGMVENT TYPE: i nternal
(xi) SEQUENCE DESCRI PTION: SEQ ID NO7§3 Ay Gu Asn Ay Val @n Lys
Asp Met Ser @ n Ser Ser Ile Tyr Thr 5

10 Adn Thr Qu (2) | NFORMVATI ON FOR SEQ | D NG 54:

(1) SEQUE Tl CS (A) LENGTH: 19 am no acids
(B) TYPE: 7, sotahs %Eﬂpg’ pep“d? C) STRANDEDNESS: si ngl e (D)

TOPOLOGY 1 1ilyng@doruerIcal: ino MOLECULE TYPE: peptide (1i1) HYPOTHETI CAL: NO
(iv) ANTI-SENSE: NO (v) FRAGVENT TYPE: i nternal
(iv) ANTI-SENSE: NO ,

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:61:

Gly Lys Gly Ile Ser Thr Gln Tyr Ser Asn Thr Glu Glu Arg Leu ‘
1 S 10 i5. '

(2) INFORMATION FOR SEQ ID NO:62:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
{B) TYPE: amino acid .
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:62:

Gly lLys Gly Ile Ser Ser Asn Tyr Ser Asn Thr Glu Glu Arg Leu
1 5 10 15

{2) INFORMATION FOR SEQ ID NO:63:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single:
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
{(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



WO 96/ 00503 PCT/ US95/ 08156

- 75 - (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 54: dy du Asn
Gy val d W dso0dss Val Ser An Arg Ser Ile Tyr Thr 1  pCT/US95/08156 DO
1Q 15 An Thr Qu (2) | NFORMATION FOR SEQ I D

NG 55: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 19 am no
aci ds (B) TYPE: am no acid (C) STRANDEDNESS: single
(D) TOPOLOGY: |i near (ii) MOLECULE TYPE: peptide (rii)

HYPOTHETI CAL: NO (iv) ANTI-SENSE _NQ . (v) FRAGMVENT TYPE: i nternal
(xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 55:. Ay Gu Asn Ay Val Gn Lys

Asp Val Ser A n Ser Ser Ile Tyr Ser

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:63:

Ala Lys Gly Ile Ser Ser Gln Tyr Ser Asn Thr Glu Glu Arg Leu
1 5 10 : 15

(2) INFORMATION FOR SEQ ID NO:64:
{i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:64:

Gly Lys Gly Ile Ser Ser Gln Phe Ser Asn Thr Glu Glu Arg Leu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:65:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:65:

Gly Lys Gly Ile Ser Ser Gln Tyr Thr Asn Ser Glu Glu Arg Leu
1 5 10 15



1 5 10 15 A n Ser .
Au (2) I NFORMVATI ON FOR SEQ I D NO 56: (i) SEQUENCE CHARACTERI STI CS:
A) LEN @3N no aci ds (B) TYPE: am no acid (O
(ST??ANDESN;? gk 5SI ngl e (D TOPOLOGY: |inear (PCI{UWE&J

TYPE: peptide (iii) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO (v) -
FRAGVENT TYPE: i nternal WD 96/ 00503

PCT/ US95/ 08156 - 76 - (xi)
SEQUENCE DESCRI PTI ON: SEQ I'D NO 56: 80- Gy Gu Asn dy Vval dn Lys Asp

Val Ser An Arg Ser Ile Tyr Ser 5 10
15 Asn Thr Qu (2) INFCRN%TICN FOR SEQ I D NO 57: (1) SEQUENCE -
CHARACTER! Rl cfatarton For SEQ {dA}qoLgé\lGT H: 15 am no acids (B) TYPE:

am no aci d
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1S amino ‘acids
'{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi)

Gly
1

Lys Gly Ile Ser Ser Gln Tvr
5

{2) INFORMATION FOR SEQ ID NO:67:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 25 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

SEQUENCE DESCRIPTION: SEQ ID NO:66:

Ser Asn Ser Glu Glu Arg Leu
10 - ' 15

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:67:

Ser Gln Lys Ala Asn Lys Ile Ser
1 5

Arg Arg Leu His Tyr Gly Glu Asn
20

(2) INFORMATION FOR SEQ ID NO:68:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids

Tyr Gln Ser Ser Ser Thr Glu Glu
i0 : : 15

Gly
25



(C) STRANDEDNESS: single (D TOPOLOGY: |inear (i) MOLECULE

TYPE: peptide (ii1) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE:, Lnt er nal (xi) SEQUENCE DESCRI PTI ON: ffaus$98i0Bi3657:
Gly Lys AP 96058, e @ n Tyr Ser Asn Thr Au Qu Arg Leu 1

_ 10 15 (2) | NFORVATI ON FOR SEQ I D
hK)58 (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 15 am no
aci ds ~(B) TYPE: amino acid (C) STRANDEDNESS: single
(D TOPOLOGY: |inear (i) MOLECULR{TYPE: peptide (i)
HYPOTHETI CAL: NO (iv) ANTI - SENSE: (v) FRAGMVENT TYPE: i nternal
(xi) SEQUENCE DESCRIPTIO\I SEQdIIgNOSS Gy Lys Ay Ile Ser Ser @n
Tyr Ser Asn Ser 1151ng1;. 5 10
15 WO 96/ (é OLOGY: linear '

PCT/ US95/ 08156
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:68:

Ile Ser Tyr Gln Ser Ser Ser Thr
1 5

(2) INFORMATION FOR SEQ ID NO:69:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide -

(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:69:

Ala Asn Lys Ile Ser Tyr Gln Ser Ser
1 5

(2) INFORMATION FOR SEQ ID NO:70:
(i) SEQUENCE CHARACTERISTICS:
(3) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO



- 77 - (2) 1 NFORMATI ON FOR SEQ | D NO 59: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH:. 15 ami no acids (B) TYPE: .
am no agd (C) STRANDEDNESS: single ( Y

i near w&”ﬂm’% MOLECULE TYPE: peptide  (iii) HYPOTHE G5 i v

(iv) ANTI-SENSE: NO (v) FRAGMENT TYPE: internal (xi) SEQUENCE -
DESCRI PTI ON: SEQ | D NO 59: Ay Arg Ay Ile Ser Ser A n Tyr Ser Asn Thr
Gu du Arg Leu 1 5 10

15 (2) | NFORMATI ON FOR SEQ | D NO 60: g4 _ (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 15 am no acids- ) TYPE: amino acid (O
STRANDEDNESS: single (D). TOPOLOGY: i near (i1) MOLECULE

TYPE: peptiidé ANTI=SENSE:) NQypOTHETI CAL: NO (iv) ANTI-SENSE: NO (V)

FRAGVENT TY(BE: FﬂAl&Llﬁl&'fl %JYPE : internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:70:

Ala Asn Lys Ile Ser Tyr Gln Ser Ser Ser Thr Leu.
1 5 10 .

(.2) INFORMATION FOR SEQ ID NO:71:
(i) SEQUENCE CHARAC'_I‘ERISTICS: .
(A) LENGTH: 12 amino acids - _—
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:71:

Ala Asn Gly Ile Ser Tyr Gln Ser Ser Ser Thr Glu
1 5 10 '

(2) INFORMATION FOR SEQ ID NO:72:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids"
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:72:



(xi) SEQUENCE DESCRI PTION: SEQ I D NG 60: Ay Lys Ay Ile Thr Ser G n

Tyr Ser Asn Thr Gu Qu Arg Leu 1 10
15 (2) FOR SEQ 1 D NO 61: (1) SEQJENCE CIW Cs:
(A) LENGT W-aargngr\llo aci ds (B) TYPE: am no acid 53}0&-@6
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear WO 96/ 00503

PCT/ US95/ 08156 - 78 - (i)
MOLECULE TYPE: peptide (iii1) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO
(v) FRAGMVENT TYPE: internal ( Xi )q2SEQUENCE DESCRI PTION: SEQ ID

NO 61: Gy Lys Gy lle Ser ThrGIn yr Ser Asn Thr Au GQu Arg Leu

1 15 (2)

| NFORMATI ON FER %Eg 3.2 yg) Q2. Tyr Gln (é(% §EQ§ENCE CEARACTERI STI CS:
l )~ TY

(A) LENGTH: 1% anino ac am no acid (O
STRANDEDNESS: si ngl e
(2) INFORMATION FOR SEQ ID NO:73:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
~(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:73:

Ala Asn Lys Ile Ser Tyr Gln Ser Ala Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:74:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:74:

Ala Asn Lys Ile Ser Tyr Gln Ser Ser Lys Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:75:

{(1i). SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids



(D TOPOLOGY: |inear (ii1) MOLECULE TYPE: peptide (i)

HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v) FRAGMVENT TYPE: i nternal
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 62: - Ay Lys Ay r Asn
Tyr Ser WIS g 4y G u Arg Leu 1 5 PCEOs i1 10
15 (2) | NFORVATI ON FOR SEQ | D NO 63: (i) SEQUENCE CHARACTERI STICS:
(A) LENGTH. 15 ami no acids (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (i) MOLECULE
TYPE: peptide (iii1) HYPOTHETI CAL: (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nter nal WO 96700503

PCT/ US95/ 08156 - 79 -

(B) TYPE: amino acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:75:

Ala Asn Lys Ile Ser Tyr Gln Ser Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:76:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid ’
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
{ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 5

(D) OTHER INFORMATION: /label= d-serine
/note= *unnatural configuration of the amino acid*-

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:76:

Ala Asn Lys Ile Ser Tyr Gln Ser Ser Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:77:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single



(xi) SEQUENCE DESCRI PTION: SEQ I D NO 63: Ala Lys Ay Ile Ser Ser dn

Tyy Ser Asn Thr Gu Au Arg Leu 1 5 10
15 (2) :}59?&?3@0 ON FOR SEQ I D NO 64: (i) SEQUENCE CHpRf\usbsnistdd CS:
(A) LENGT am no aci ds (B) TYPE: -am no acid (O
- STRANDEDNESS: singl e (D TOPOLOGY: |inear (i) MOLECULE

TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (V)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTI ON: "SEQ | D NO 64:
Gly Lys Gy Ile Ser Ser G n Phe Ser Asng§hr Gu Gu Arg Leu 1

10 15 (2) | NFORVATI ON FOR SEQ I D
NQ 65: (1) RACTERI STI CS: (A) LENGTH: 15 am no
aci ds %&E %ﬁé‘e%rci d (C) STRANDEDNESS: si ngl e
(D) TOPOLOGY(iihim@aeuLe TyrEi inepMILCULE TYPE: pepti de (iii)
HYPOTHETI CAL: NO (iv) ANTI-SENSE: . NO (v) FRAGVENT TYPE: internal

(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 4
(D) OTHER INFORMATION: /label= d-isoleucine

/note= "unnatural amino acid stereochemical configuration®

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:77:

Ala Asn Lys Ile Ser Tyr Gln Ser Ser Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:78:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 12 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:78:

Ala Asn Lys Ile Ser Tyr Gln Ser Ser Gln Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:79:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide



(xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 65: Gy Lys Gy Ile Ser Ser Gn |
5 10.

Tyr Thr Asn Ser Gu Qu Arg Leu 1

15 WD 96/ 00503

PCT/ USo5VB 46803 - EGT/OS958)36.
| NFORVATI ON FOR SEQ | D NG 66: (i) SEQUENCE CHARACTERI STI CS:

(A LENGTH 15 am no aci ds (B) TYPE: amno acid . (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (1i) MOLECULE
TYPE: peptide (iii1) HYPOTHETI CAL:SéO (1v) 'ANTI - SENSE: NO (v)
FRAGVENT TYPE: i nternal : (xi) P"SEQUENCE DESCRI PTI ON: SEQ | D NO 66:
Gy Lys Ay Ile Ser Ser A n Tyr Ser Asn Ser Gu GQu Arg Leu 1
5 10 15 (2) I NFORVATION FOR SEQ I D
NO 67:  (131) (F¥POSERTIEREE NCHARACTERI STI CS: (A) LENGTH: 25 ami no
aci ds (iv) ANTZBiENSERENo @M no acid (C) STRANDEDNESS: single

(D) TOPOLOGY: |1 near
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION:_SEQ ID NO:79:

Ala Asn Lys Ile Ser Tyr Gln Ser Ala Lys Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:80: o ) '
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
{(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 3
(D) OTHER INFORMATION: /label= d-lysine
/note= *unnatural amino acid stereochemical configuration®

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:80:

Ala Asn Lys Ile Ser Tyr'Gln Ser Ser Ser Thr Glu
1 5 10 :

(2) INFORMATION FOR SEQ ID NO:81:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO



(ij) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (iv)

ANJI - SENSE: NO (v) FRAGMVENT TYPE: i nternal (xi) SEQUENCE

DESCRI PTI Qyl, D NO 67: Ser A n Lys Ala Asn Lys Ile n Ser
Ser Ser Tﬁfwn(ﬂﬁ E’%u 1 5 P%Iq‘%us;%m(%

15- Arg Arg Leu Hs Tyr Ay Qu Asn Gy 20

25 (2) I NFORVATI ON FOR SEQ I D NG 68: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 8 am no acids WO 96/ 00503

PCT/ US95/ 08156 . . - 81 -

(B) TYPE: am no acid (O STRAI%BEDNESS: single (D)
TOPOLOGY: |inear SE{\IIS}IE) NI(\)/IZJ_ECULE TYPE: peptide (1i1) HYPOTHETI CAL: NO

(iv) ANTI - SENSE:
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:81:

Ala Asn Lys Ile Ser Tyr Gln Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:82:
(i) SEQUENCE CHARACTERISTICS:
() LENGTH: 10 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:82:

Ala Asn Lys Ser Tyf Gln Ser Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:83:
{i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

{(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:83:



(v) FRAGMVENT TYPE: internal (xi) SEQUENCE DESCRI PTION: SEQ I D

NO. 68: ' Ile Ser Tyr An Ser Ser Ser Thr 1 5 (2)°

| NFORVATI. ON FOR SEQ |1 D NG 69: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGHQ 289393 no aci ds (B) TYPE: amino acid PCT/USISA81%6()
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i) MOLECULE
TYPE: peptide (ii1) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 69:
Ala Asn Lys Ile Ser Tyr A n Ser Ser 1 5 (2) | NFORVATI ON
FOR SEQ | D NO. 70: (i) SEQUENCE-GRRACTERI STI CS: (A) LENGTH:
12 am no acids (B) TYPE: am no acid (C) STRANDEDNESS:
single (D) TOPOLOGY: |i near (ii) MOLECULE TYPE: peptide
(iii) HYPOTﬁﬁ_arlAeALIeYﬁ\@le 'gyr Gln Ser Ser Thr fg“ _ _ }

(2) INFORMATION FOR SEQ ID NO:84:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:84:

Ala Asn Lys Ala Ser Tyr Gln Ser Ala Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:85:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 12 aminc acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:85:

Ala Asn Glu Ile Ser Tyr Gln Ser Ala Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:86:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids



WO 96/ 00503 PCT/ US95/ 08156

- 82 - (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE: internal '

(XI) SEQU IPTIC]\I SEQ I D NO 70: Ala Asn Lys | lpprhf¥esdetse G n
ScP ORGP, 5 Teoss

Ser Ser

| NFORVATI ON FOR SEQ | D NQ 71: (1) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 12 am no acids _ (B) TYPE: am no acid. (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (i) MOLECULE
TYPE: peptide (iii1) HYPOTHETI CAL: (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NGO 71:

AIaAsnGIyIIeS GInSer rSer Thr Gu 1 5
10 (2) | NFORMVATI %ﬁ%@i 7g21€ (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 12 amg\o 13 v llnear (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e

(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:86:

Lys Ile Ser Tyr Gln Ser Ser
1 5

(2) INFORMATION FOR SEQ ID NO:87:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:87:

Ser Tyr Gln Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID NO:88:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO



(D TOPOLOGY: |inear (ii1) MOLECULE TYPE: peptide (i)

HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE: internal .
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 72: WD 96/ 00503 _

PCT/ US9SY@ 26109803 - BGI/DS9SI08156 4| 5
Asn Pro Ile Ser Tyr A n Ser Ser Ser Thr du 1 5 *
10 (2) I NFORMATION FOR SEQ I D NO 73: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 12 am no acids (B) TYPE: am no acid _ (O
STRANDEDNESS: si ngl e (D) T%fCLOGY | i near (i) MOLECULE

TYPE: peptide (iii) HYPOTHETI CAl

(1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal _
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:88:

Ser Tyr Gln Ser Ser Thr Leu
1 5

(2) INFORMATION FOR SEQ ID NO:89:
(i) SEQUENCE CHARACTERISTICS: '

(2) LENGTH: 8 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

‘(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:89:

Ala Ser Tyr Gln Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID NO:90:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid )
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:90:



(xi) SEQUENCE DESCRI PTION: SEQ I D NO 73: Ala Asn Lys Ile Ser Tyr dn

Ser Ala Ser Thr Qu 1 5 10 (2)
| NFORVATI Eyolzgggosgg(g I D NG 74: (1) SEQJE!\ICE CHARACTER! $P1ftiBos/08156
(A) LENGTH "IZ"am no aci ds (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i) MOLECULE
TYPE: pepti de. (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 74:
Ala Asn Lys Ile Ser Tyr dn Ser Ser Lysgjhr GQu 1 5
10 (2) I NFORMATION FOR SEQ I D NO 75: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 11 am no acids WO 96/ 00503
PCT/ US95/ 081384 11e ser Tyr Gln Ser Ser Ser Thr Glu -84 -

1 5 10

(2) INFORMATION FOR SEQ ID NO:91:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:91:

Ala Asn Glu Ile Ser Tyr Gln Ser Ser Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:92:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:92:

Ala Asn Lys Ile Ser Tyr Tyr Ser Ser Ser Thr Glu
1 5 10

{(2) INFORMATION FOR SEQ ID NC:93:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids



(B) TYPE: am-no acid (C) STRANDEDNESS: single (D)

TOPOLOGY: |i near (i1) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: ,
NO i v) ANTI - SENSE: NO (v) FRAGVENT TYPE: internal (xi)
SEQUENCEVOSS08PPT| ON: SEQ | D NO: 75: Ala Asn Lys |l e BETUPYFO8SE, Sop

Ser Thr Gu 1 5 10 (2) | NFORMATION -
FOR SEQ | D NO 76: (i) SEQUENCE CHARACTERI STICS: - (A) LENGTH:
12 am no acids (B) TYPE: am no acid (C) STRANDEDNESS:
single (D TOPOLOGY: |inear (ii) MOLECULE TYPE: peptide

(iii) HYPOTHETI CAL: NO (iv) ANH92ENSE: NO (v) FRAGVENT TYPE:

i nt er nal (i x) FEATURE: (A) NAME/ KEY: Peptide (B)
LOCATION: 5 (B) TYPE: Bipir®TRERI | NFORVATI ON: /| abel = d-serine /note=

"unnat ural conf {QuFERANPEDESS: haingdeno aci d” (xi) SEQUENCE

DESCRI PTI ON:  SE(®| BPRHOFB: linear o\l g Asn Lys Ile Ser Tyr A@n Ser Ser Ser Thr
CN;ou77- 1 (ii) MOLECULE ‘I‘YPE: peptide 10 (2) I NFORVATION FOR SEQ I D

(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:93:

Ala Asn Lys Ile Ser Tyr Tyr Ser Ala Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:94:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 aminoc acids
(B) TYPE: amino acid -
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:94:

Ala Ser Tyr Gln Ser Ser Leu
1 5

{2) INFORMATION FOR SEQ ID NO:95:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

{(iii) HYPOTHETICAL: NO



(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 12 am no acids
(B) TYPE: am no acid (C) STRANDEDNESS: single WO 96/ 00503

PCT/ US95/ 0 - 85 pCr/USISIOBISS
(D) TopoL o Snosus (ii) MOLECULE TYPE: peptide (i)

HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v) FRAGMVENT TYPE: internal
(i x) FEATURE: - (A) NAVE/ KEY: Peptide (B) LOCATION: 4
(D) OTHER | NFORMATI ON: /I abel = d-i sol eucine /note= "unnatural am no acid
st ereochem cal configuration” (XL )g3PEQUENCE DESCRI PTION: SEQ I D

NO 77: Ala Asn Lys Ile Ser Tyr dn"Ser Ser Ser Thr du 1

5 . 0 __(2) | NFORVATI ON FOR SEQ I D NG 78: (i)
SEQUENCE CHAF%A‘C?réR’FéﬁJ‘EéFg Ko (A) LENGTH: 12 ani no aci ds

(B) TYPE: am pQ, 3@h&vent TYPE: infdshaSTRANDEDNESS: single (D
TOPCOLOGY: |i near

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:95:

Ala Asn Ser Tyr Gln Ser Ser Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:96:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 9 aminoc acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:96:

Ala Ser Tyr Gln Ser Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID NO:97:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 8 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v} FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:97:



(ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (iv)

ANTI - SENSE: NO (v) FRAGMVENT TYPE: i nternal (xi) SEQUENCE
DESCRIP LD NO 78: Ala Asn Lys Ile Ser Tyr An Thr
;ﬁg‘}k""‘%(? 5 .10 (2) |NF§£H§F%@§E%R SEQ ID-
NQ 79: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 12 amino -
aci ds (B) TYPE: am no acid (C) STRANDEDNESS: single
(D) TOPOLOGY: |i near (ii) MOLECULE TYPE: peptide WO 96/ 00503
PCT/ US95/ 08156 -94 - 86 - (iii)
HYPOTHETI CAL: NO (1v) ANTI - SENSE: 1\IO (v) FRAGMVENT TYPE: i nternal
Ser Tyr Gln Ser Sex Ser Thr Glu
1 5
(2) INFORMATION FOR SEQ ID NO:98:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1l amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO : . '

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:98:

Ala Asn Lys Ala Ser Tyr Gln Ser Ala Ser Cys
1 S . 10

{2) INFORMATION FOR SEQ ID NO:99:
* (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
{(C} STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:99:

Gln Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID NO:100:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids



(xi) SEQUENCE DESCRI PTION: SEQ I D NO 79: Ala Asn Lys Ile Ser Tyr dn

Sér Ala Lys Thr Gu 1 5 10 (2)

| NFORMATI ON_FOR SEQ | D NO 80: (i) SEQUENCE CHARACTERI :

(A) LENGTAYOPE00S03 o oci ds (B) TYPE: amino acid §‘pr’%”s"”"?“c:)
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal ' (1 x) FEATURE: (A) NAME/ KEY: Peptide
(B) LOCATION: 3 (D) OTHER | NFSRVATI ON: /l'abel = d-1ysine /note=
"unnatural amino acid stereochenical coftfiguration” (xi) SEQUENCE
DESCRI PTI ON:  SEQ | D NO 80: Ala Asn Lys Ile Ser Tyr A n Ser Ser Ser Thr
au 1 ' §B> TYPE=5;*§§_;{§§E°1§ i 10 (2) I'NFORVATION FOR SEQ I D
NO: 81: (i) @@ggﬁs TERE Tl CS: | (A) LENGTH: 10 ani no
aci ds (‘5} ; a'mlﬁoec%fi d (C) STRANDEDNESS: si ngl e

(D) TOPOLOGY:ii) imeatuLE Tvekd phptMdeECULE TYPE: peptide (iii)
HYPOTHETI CAL: NO

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:100:

Tyr Gln Ser Ser Thr Glu
1 5

{2) INFORMATION FOR SEQ ID NO:101:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:101:

Ser Gln Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID NO:102:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D). TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO



WD 96/ 00503 PCT/ US95/ 08156
- 87 - (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE: internal

(xi) SEQUENCE DESCRI PTION: SEQ | D NO 81: Al a Asn Lys | r an
Ser Thr 6/00503 1 5 100 & f‘ﬁ?&éﬁé&m ON

FOR SEQ | D NO 82: (i) SEQUENCE CHARACTER! STI CS: (A) LENGTH: -

10 am no aci ds (B) TYPE: am no acid (C) STRANDEDNESS:
single (D) TOPOLOGY: |i near (ii) MOLECULE TYPE: peptide
(iii) HYPOTHETI CAL: NO (iv) ANTI4SENSE: NO (v) FRAGVENT TYPE:

i nt er nal (xi) SEQUENCE DESCR BRION: SEQ I D NO 82: Ala Asn Lys
Ser Tyr An Ser Ser Thr Qu 1 5 10
(2) | NFORMEM ONNHORENTRD N§ NO 83: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: (VJ,OFMBT ARpES internal (B) TYPE: am no acid

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:102:

Ala Asn Lys Ile Ser Gln Ser Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:103:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
{A) NAME/KEY: Peptide
(B) LOCATION: 3
(D) OTHER INFORMATION: /label= unnatural
/note= "ornithine"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:103:

Ala Asn XAa Ile Ser Tyr Gln Ser Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:104:
(i) SEQUENCE CHARACTERISTICS:
(2) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

3

]



(C) STRANDEDNESS: single (D TOPOLOGY: |inear (i) MOLECULE

TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYP er nal (xi) SEQUENCE DESCRI PTI ON:

WO 96/ 0050‘3‘0%6 bdd8 558‘#/5% 95 08156
- 88 - Ala Asn Lys Ile Tyr A n Ser Ser Thr Gu 1

5 : 10 (2) | NFORVATI ON FOR SEQ | D NO 84: (1)
SEQUENCE CHARACTERI STI CS: (A) LENGTH: 12 am no acids

(B) TYPE: am no acid (© ST —-DNESS: singl e (D)
TOPOLOGY: | i near (ii) MOLECULE TYPE' peptide (iii1) HYPOTHETI CAL:
NO (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE: internal

{ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 2
(D) OTHER INFORMATION: /label= unnatural
/note= "3,4-dichlorophenalanine*

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:104:

Ser Xaa Gln Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID NO:105:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
{(ix) FEATURE:
(A) NAME/KEY: Peptide
{B) LOCATION: 2
(D) OTHER INFORMATION: /label= unnatural
/note= *(3-pyridinyl)alanine*®

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:105:

Ser Xaa Gln Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID_NO:lOG:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO

{iv) ANTI-SENSE: NO



(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 84: Ala Asn Lys Ala Ser Tyr dn

Ser Ala Ser Thr Qu 1 5 10 (2)

| NFORVA SEQ I D NO 85: (i) SEQUENCE CHARACTE :

(A) L EnCHESop3; oo D R (B) TYPE: anino aci dgﬁms’ﬁms‘(q
STRANDEDNESS: single (D TOPOLOGY: |inear (i) MOLECULE .
TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v).
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION: SEQ I D NG 85:

Ala Asn GQu Ile Ser Tyr A n Ser Ala Sgg Thr Gu 1 5

10 (2) | NFORVATION FOR SEQ | D NG 86: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 7 am no aci ds WO 96/ 00503

PCT/ US95/ 08(]\7§GFRAGMENT TYPE: internal - 89 -

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:106:

Ser Lys Gln Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID NO:107:
(i) SEQUENCE CHARACTERISTICS:
(A). LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
" (D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

{v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:107:

Ser Tyr Gln Ser Ser Ser Leu
1 5

(2) INFORMATION FOR SEQ ID NO:108:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: aminc acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
(A) NAME/KEY: Peptide

(B) LOCATION: 1
(D) OTHER INFORMATION: /label= unnatural



(B) TYPE: am no acid (C) STRANDEDNESS: single (D)

TCPCLOGY | i near (i1) MOLECULE TYPE: peptide (ii1) HYPOTHETI CAL:
SENSE: NO (v) FRAGMVENT TYPE: interna Xi)
'SEQJENCE &é% ON: SEQ | D NO 86: Lys Ile Ser Tyr d hcrguswosls& 1
- (2) | NFORMATI ON FOR SEQ I D NO 87: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 7 am no aci ds (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (1i) MOLECULE
TYPE: peptide (iii1) HYPOTHETI CAL: (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (X|) SEQUENCE DESCRI PTI ON: SEQ | D NO: 87:
Ser Tyr Glp Ser Ser .Thr G.u _ 5 (2) | NFORVATI ON FOR SEQ
| D NO 88; /7°%®= (9§°* a@ﬁﬁméfé‘?zl STI CS: (A) LENGTH: 7 anino
aci ds (B) TYPE: am no acid (C) STRANDEDNESS: single

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:108:

Xaa Tyr Gln Ser Ser Ser Leu
1 S

(2) INFORMATION FOR SEQ ID NO:109:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 4
(D) OTHER INFORMATION: /label= unnatural
/note= "N-methylisoleucine*

. (x%i) SEQUENCE DESCRIPTION: SEQ ID NO:109:

Ala Asn Lys Xaa Ser Tyr Gln Ser Ser Thr Glu
1 5 10

(2) INFORMATION FOR SEQ ID NO:110:

. (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



. (D) TOPOLOGY: Iinear (i) MOLECULE TYPE: peptide (i)

HYPOTHETI CAL: NO WO 96/ 00503

PCT/ US95/ 08156 - 90 - - (1v)
ANTI - SENBEI6/00SP3 (v) FRAGVENT TYPE: internal (RET/USISOBE36CE
DESCRI PTI ON: SEQ | D NO 88: Ser Tyr G n Ser Ser Thr Leu 1

5 (2) I NFORVATI ON FOR SEQ | D NO 89: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 8 am no acids (B) TYPE: am no acid (O
STRANDEDNESS: "si ngl e (D TOPOLOGY: |inear . (i) MOLECULE
TYPE: pepti de (iii) HyPoTHETI calO0ONO (iv) ANTI-SENSE: NO

FRAGVENT TYPE: i nternal _
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:110:

Ser Tyr Gln Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID NO:111:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

{v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:111:

‘Tyr Gln Ser Ser Thr Glu
1 : 5

(2) INFORMATION FOR SEQ ID NO:112:
(i) SEQUENCE CHARACTERISTICS:
(&) LENGTH: 7 amino acids
(B) TYPE: amino aqid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:112:

Ser Tyr Lys Ser Ser Thr Glu
1 ' 5

(2) INFORMATION FOR SEQ ID NO:113:

(1) SEQUENCE CHARACTERISTICS:

(v)



(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 89: Ala Ser Tyr G n Ser Ser Thr

gEEUENCE1CHARACT ISTIC85 (2) | NFORMVATI ON FOR SEQ | D NG 90: (i)

: : A) LENGTH:. 10 am no acj

(B) TYPE: W&rHWS&tid € s(TR)ANDEDNEss: singl e i’éfms’msf)“
TQPOLOGY: | i near (i) MOLECULE TYPE: peptide (ii11) HYPOTHETI CAL: NO
(iv) ANTI-SENSE: NO (v) FRAGVENT TYPE: internal (xi) SEQUENCE
DESCRI PTI ON:  SEQ I D NG 90: WD 96/ 00503 -

PCT/ US95/ 08156 101 - 91 - A u
lle Ser Tyr G n Ser Ser Ser Thr Qu 1 5

10 (2) | NFORMATION FOR SEQ | D NG 91: - (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 12 anﬁé@ofa%'fas amino acidg By TYPE: anino acid

TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:113:

Ser Tyr Tyr Ser Ser Thr Glu
1 5

(2) INFORMATION FOR SEQ ID NO:114:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 6 amino acids
(B) TYPE: amino acid
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11l4:

Ser Tyr Gln Ser Ser Leu
1 5

(2). INFORMATION FOR SEQ ID NO:115:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO



(C) STRANDEDNESS: singl e (D) TOPOLOGY: |inear- (ii) MOLECULE

TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v) .
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRIPTICN SE | D NO 91:

Al a Asn WOP0003ser Tyr @ n Ser Ser Ser .Thr Qu 95/08156 5 .
10 (2) | NFORVATION FOR SEQ | D NO 92: (1) SEQUENCE CHARACTERI STI CS:  «
(A) LENGTH. 12 ami no acids (B) TYPE: anmino acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |inear (1i) MOLECULE

TYPE: peptide (iii) HYPOTHETI CAL; N (iv) ANTI-SENSE: NO - (v)
FRAGVENT TYPE: i nternal (xi)y ENCE DESCRI PTI ON: . SEQ | D NO 92:

Ala Asn Lys Ile Ser Tyr Tyr Ser Ser Ser Thr Qu 1 5

10 (2) I NFORMVATION FOR SEQ I D NO 93: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH! 1)) ANRE TeEERT &8

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:115:

Ser Tyr Gln Ser Ser Leu
1 5

(2) INFORMATION FOR SEQ ID NO:116:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1
(D) OTHER INFORMATION: /label= unnatural
/note= "2,3-diaminopropionic acid*

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:116:

Xaa Tyr Gln Ser Ser Ser Leu
1 5

(2) INFORMATION FOR SEQ ID NO:117:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO

{(iv) ANTI-SENSE: NO



WO 96/ 00503 PCT/ US95/ 08156

(D?ZT-CPC]_OGY . (B) TYPE( a;n' %aci d (C) STRANDEDNESS: single
I near i ECULE TYPE: peptide

HYPOTHET| WA 96/005593 (iv) ANTI-SENSE: NO IO( 5) FRAGIVEI\I'I}( #\%élgsm?lr?? er nal

(Xi) SEQUENCE DESCRI PTION: SEQ I D NO 93: Ala Asn Lys Ile Ser Tyr Tyr

-Ser Ala Ser Thr Qu 1 5 10 (2)

| NFORMATI ON FOR SEQ | D NO 94: (i ) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 7 am no acids %G?E am no acid : (O

STRANDEDNESS: si ngl e | i near (i) MOLECULE

TYPE: peptide HYPOTHETI CAL NO (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE?) FRAGH | internal ; |

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:117:

Ala Asn Lys Ile Ser Tyr Gln Ser Ser Ser Thr
1 5 10

(2) INFORMATION FOR SEQ ID NO:118:
(i) SEQUENCE CHARACTERISTICS:
: (A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO .
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:118:

Ala Asn Lys Ala Ser Tyr Gln Ser Ala Ser Thr Leu
1 5 10

(2) INFORMATION FOR SEQ ID NO:119:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:119:

Ala Asn Lys Ala Ser Tyr Gln Ser Ala Ser Leu
1 5 10



(XI) SEQUENCE DESCRI PTI ON: SEQ | D NO 94: Ala Ser Tyr A n Ser Ser Leu

5 (2) I NFORMATI ON FOR SEQ I D NO 95: (i ) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 10 am no aci ds i% TYPE:
am no aWQ96/00503 (C) STRANDEDNESS: single
| i near (ii1) MOLECULE TYPE: peptide (i) HYPOTHETI CAL: NO
WO 96/ 00503 : PCT/ US95/ 08156
- 93 - (1v) ANTI-SENSE: NO (v) FRAGMVENT TYPE: internal
(xi) SEQUENCE DESCRI PTI ON: SEQ | D Nq&'? Ala Asn Ser Tyr @ n Ser Ser
Ser Thr Qu 1 10 (2) | NFORMATI ON
FOR SEQ I D NO 96: (1) SEQJENCE CHARACTERI STI CS: _ (A) LENGTH:
9 am ng aci ds B) TYPE. am no acid (C) STRANDEDNESS:
si ngl e'? INFORMATI?”b)FO%Cﬁ;é ¥O: ¢ %ear

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{(iii) BYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal : ' _ ‘

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:120:

Ala Asn Lys Ala Ser Tyr Gln Ser Ser Ser Leu
1 =) 10

(2) INFORMATION FOR SEQ ID NO:121:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 10 aminc acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:121:

" Ala Asn Lys Ala Ser Tyr Gln Ser Ser Leu
1 S 10

(2) INFORMATION FOR SEQ ID NO:122:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear



(ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (iv)

Sg;ghFE¥FEN NgE (v) FRAGMENT TYPE: internal (xi) SEQUENCE

E : | D NO: 96: Ala Ser Tyr @ n Ser Ser Ser 1
5 (2) |wa?m FOR SEQ I D NO 97: (i) SEQUENCE m‘%ﬁ%@#o&
(A) LENGTH: 8 am no acids (B) - TYPE: am no acid (O
SERANDEDNESS: singl e (D) TOPOLOGY: linear (i1) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nter nal (xi)_SFE&ENCE DESCRI PTI ON: SEQ | D NO 97:
WO 96/ 00503 _ PCT/ US95/ 08156

{(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{iv) ANTI~-SENSE: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
(A) NAME/KEY: Peptide
{(B) LOCATION: 7
(D) OTHER INFORMATION: /label= d-leucine
/note= "unnatural amino acid stereochemical configuration"

(xi) SEQUENCE ﬁESCRIPTION: SEQ ID NO:122:

Ser Tyr Gln Ser Ser Thr Leu
1 5

(2) INFORMATION FOR SEQ ID NO:123:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL:_NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:123:

Ala Asn Lys Ala Ser Tyr Ala Ser Ser Ser Leu
1 5 10

(2) INFORMATION FOR SEQ ID NO:124:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino.acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide



_94 - Ser Tyr Gn Ser Ser Ser Thr Qu | 5 (2)

| NFORMVATI ON FOR SEQ I D NG 98: (i) SEQUENCE CHARACTERI STI CS: -
(A) LENGTH: 11 am no acids (B) TYPE: am no acid _ (O o
STRANDEDNOS6/00303 g | e (D) TOPOLOGY: |inear FCHURePBESLE
TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)-
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION: SEQ ID NO 98: -4
Ala Asn Lys Ala Ser Tyr A n Ser Ala Ser Cys 1 5
10 (-2) 1 NFORVATI ON FOR SEQ I D NO 99: (1) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 5 amino acids “( TYPE: amino acid (O
STRANDEDNESS: sin%!e (D) TOPOLOGY: li near (i1) MOLECULE
TYPE: peptidie H‘_fPO HETTGAL : HNPOTHET| CAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i/ SER8. no (xi) SEQUENCE DESCRIPTION: SEQ ID NO 99:
. (v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:124:
LYs Tyr Gln Ser Ser Ser Ser
1 5
(2) INFORMATION FOR SEQ ID NO:125: . - - : ' : '

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(%i) SEQUENCE DESCRIPTION: SEQ ID NO:125:

Ser Tyr Gln Ser Ser Lys Leu
1 5

(2) INFORMATION FOR SEQ ID NO:126:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear_
{ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{(ix) FEATURE:



A n Ser Ser Thr du 1 5 (2)
NQ | 00: (i) SEQUENCE CHARACTERI STI CS:

acy ds

PCT/ US95/ B‘Q%‘é"%
(B) TYPE: am no acid
TOPOLOGY: |i near
NO (iv) ANTI-SENSE: NO
SEQUENCE DESCRI PTI ON: SEQ I D NO 100: _ 107yr G n Ser Ser Thr Qu
E(SA)(E)ENQEOQGMW ON FOR SEQ I D NO 101:
X am n | . B) TYPE. amno acid
STRANDEDNESS: ~ si r@? Bk e Peptige T( )

TYPE: peptide

/note=

(xi)

Ser

1

396/ 00503

) CLoCATION: 7

SEQUENCE DESCRIPTION: SEQ ID NO:126:

Tyr Gln Ser Ser Lys Leu
5

(2) INFORMATION FOR SEQ ID NO:127:

(1)

(ii)
(iii)

(iv)

(v)

(xi)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

ANTI-SENSE: NO

FRAGMENT TYPE: internal

SEQUENCE DESCRIPTION: SEQ ID NO:127:

Asn Lys Ile Ser Tyr Tyr Ser

1

5

{2) INFORMATION FOR SEQ ID NO:128:

(1)

(ii)
(iii)
{iv)

(v)

(xi)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

ANTI-SENSE: NO

FRAGMENT TYPE: internal

SEQUENCE DESCRIPTION: SEQ ID NO:128:

| NFORVATI ON FOR SEQ I D
(A) LENGTH. 6 am no
PCT/US95/08156

(C) STRANDEDNESS:
(1i) MOLECULE TYPE: peptide
(v) FRAGMVENT TYPE:

(iii) HYPOTHETI CAL:
i nt er nal

(i) SEQUENCE CHARACTER! STI CS:

OPOLOGY: |i near

(D) OTHER INFORMATION: /label= d-leucine
‘unnatural amino acid stereochemical configuration" .

(ii) MOLECULE



(iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: No (v) FRAGVENT TYPE:

I nt ernal (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 101: Ser A@n Sen’
Ser Thr Qu 5 (2) | NFORMVATI ON FOR SE? NO 102:

(i) SEqmeﬁomRACTERl sTICS: (A) LENGTH 10 anfhy/USyepIse

(B) TYPE: am no acid (C) STRANDEDNESS: single (‘D) -
TOPOLOGY: |i near (i1) MOLECULE TYPE: peptide (ii1) HYPOTHETI CAL:
NO WD 96/ 00503 ' : -

PCT/ US95/ 08156 . - 96 - (i'v)
ANTI - SENSE:  NO (v) FRAGVENT TYPEO8 nternal (xi) SEQUENCE

DESCRIPTICN SEQ I D NG 102:
Asn Lys Ala Ser Tyr Gln Ser
1 5
(2) INFORMATION FOR SEQ ID NO:129:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:129:

Ser Tyr Gln Ser Ser
1 5

(2) INFORMATION FOR SEQ ID NO:130:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 8 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

{(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:130:

Asn Lys Ile Ser Tyr Gln Ser Ala
1 5

(2) INFORMATION FOR SEQ ID NO:131:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 8 amino acids
(B) TYPE: amino acid



Ala Asn Lys Ile Ser A n Ser Ser Thr Gu 1 5

10: (2) | NFORVATI ON FOR SEQ | D NO 103: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGT EE&J"']’“ m no acids (B) TYPE: amino acid peyruseso8146C)
ST-RANDEDN single (D TOPOLOGY: |inear (i) MOLECULE
TYPE: peptide (ii11) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nter nal (1 x) FEATURE: (A) NAME/ KEY: Peptide
(B) LOCATION: 3 (D) OTHER | NFORMATI ON: /1 abel = unnatural /note=
"ornithine (xi) SEQUENCE DESCRI P]’OQ\L SEQ | D NO 103: Al a Asn Xaa
Ile Ser Tyr Gn Ser Ser Thr Qu 5 10
(2) | NFORMATI ON F, 104.. (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 7 ani %E’EB&%M:?“T B) TYPE: amino acid (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i) MOLECULE

TYPE: peptidai) moLeCULR JrybbPEEREICAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal )

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

{v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:131:

Ala Asn Lys Ile Ser Tyr Tyr Ser
1 5

(2) INFORMATION FOR SEQ ID NO:132:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:132:

Ala Asn Lys Ala Ser Tyr Gln Ser
1 5

(2) INFORMATION FOR SEQ ID NO:133:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO



WO 96/ 00503 ' PCT/ US95/ 08156

- 97 - (i x) FEATURE: (A) NAME/ KEY: Peptide (B .
LOCATI ON: (D) OTHER | NFORVATI ON: /1 abel = unna te= "3,
4-di chl o‘P’BBF(g??Q? anine”  (xi) SEQUENCE DESCRI PTI ON: SEB& 9?@‘%

Ser Xaa G n Ser Ser Thr Gu 1 5 (2) | NFORVATI ON FCR SEQ -
| D NO 105: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 7

am no acids (B) TYPE: am no acid (C) STRANDEDNESS:
single (D) TOPOLOGY: i near., (i.i) MOLECULE TYPE: peptide

(iii) HYPOTHETI CAL: NO (iv) ANTI- QENSE (v) FRAGMVENT TYPE:

i nt er nal (i x) FEATURE: (A NAI\/E/ KEY: Peptide ' (B)
LOCATI ON: 2 QIrHER I.NFORVATI ON: /| abel = unnatural /note=

" (3-pyri di Y7 ) BPSHENE B InEeFY2ISEQUENCE DESCRI PTI ON: SEQ | D NO 105:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:133:

Ser Tyr Gln Ser Ser Thr
1 ’ 5
(2) INFORMATION FOR SEQ ID NO:134:
(i) SEQUENCE CHARACTERISTICS: _
(A) LENGTH: 6 amino acids : _ ‘ _
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:134:

Ser Tyr Gln Ser Ser Leu
1 5

- (2) INFORMATION FOR SEQ ID NO:135:
(1) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear -
{(ii) MOLECULE TYPE: peptide
{iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

{v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:135:



Ser Xaa G n Ser Ser Thr Qu 1 5 (2) | NFORVATI ON FOR -SEQ

I'D NO 106;j (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH. 7

am no aci ds (B) TYPE: am no acid O SHeahddhhi

single WO%MSO3 ) TOPQLOGY: |inear (ii) I\/D_ECEJL)E TYPE: pept ?ﬁe

(i. i) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO WD 96/ 00503

PCT/ US95/ 08156 - 98 - (v)
FRAGVENT TYPE: i nternal (xi ) SEQUENCE DESCRI PTI ON: SEQ | D NO 106:
Ser Lys An Ser Ser Thr Qu 5 (2) I NFORVATI ON FOR SEQ
I D NO 107: (1) SEQUENCE CHARACTEH ’STI CS: (A) LENGTH. 7

am no acids B) TYPE. amno acid (C) STRANDEDNESS:

singl e fer TYE Lloreposesyeey i near _

{(2) INFORMATION FOR SEQ ID NO:136:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:136:

Ala Asn Lys Ile Ser Tyr Gln Ser Ala
1 ' 5 '

{2) INFORMATION FOR SEQ ID NO:137:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(1ii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:137:

Ala Asn Lys Ile Ser Tyr Tyr Ser Ser
1 5

(2) INFORMATION FOR SEQ ID NO:138:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 9 amino acids
(B) TYPE: amino acid



(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO = (iv)

ANTI - SENSE: NO (v) FRAGVENT TYPE: internal (xi) SEQUENCE
DESCRI PTI ON:  SEQ | D NG 107: Ser Tyr @ n Ser Ser Ser

5 (2) M489 ON FOR SEQ I D NO 108: (i) SEQUENCE %ﬁ(ﬁiﬁ"éiﬁ SsT1 Cs:
(A) LENGTH: 7 am no acids (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: i near (i1) MOLECULE
TYPE: protein (rii) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO (v)

FRAGVENT TYPE:
(B) LOCATION: |
WO 96/ 00503

i nt er nal (ix) F URE:

(A) NAME/ KEY: Pepti de

(D) OTHER FNFORVATI ON: /| abel = unnat ur al

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:138:

1

Ala Asn Lys Ile Ser Tyr Tyr Ser Ala
5

(2) INFORMATION FOR SEQ ID NO:139:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) HYPOTHETICAL: NO

{iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTICON: SEQ ID NO:139:

Ala Asn Lys Ala Ser Tyr Gln Ser ala

1

5

(2) INFORMATION FOR SEQ ID NO:140:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

{iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

PCT/ US95/ 08156

¥



-99 - /I note= "epsil on am nocaproic acid" (xi) SEQUENCE

DESCRI PTION: SEQ | D NO 108: Xaa Tyr A n Ser Ser Ser Leu 1

(2) I NFORVATI ON FOR SEQ I D NO 109: (i) SEQUENCE CI—I@B;Q,(@'EE@;SR Cs:
(A) LENGTHVOP609¥93 o aci ds (B) TYPE: amino acid
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i) NL']_ECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (1 x) FEATURE: (A) NAME/ KEY: Peptide
(B) LOCATION: 4 (D OTHER I N ATI ON: /| abel = unnatural /note=
"N net hyl i sol euci ne (xi) SEQUEN SCRI PTI ON:  SEQ I D NO 109:
Ala Asn Lys Xaa Ser Tyr G n Ser Ser Thr GQu 1 5
10 (2) INFOR I 0: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 7"’%&%&»&:&%&%@ PnJanalll( B) TYPE: anmino acid - . (O
STRANDEDNESS: si.ngl e (D TOPOLOGY: |inear (i) MOLECULE

TYPE: peptide (ii1) HYPOTHETI CAL: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:140:

Lys Tyr Gln Ser Ser
1 5

(2) INFORMATION FOR SEQ ID NO:141:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NC
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
' {(A) NAME/KEY: Peptide
(B) LOCATION: 1
(D) OTHER INFORMATION: /labels= homoarglnlne
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:141:

Xaa Tyr Gln Ser Ser
1 5

(2) INFORMATION FOR SEQ ID NO:142:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



~(iv) ANTI-SENSE: NO (v) FRAGVENT TYPE: internal WD 96/ 00503

PCT/ US95/ 08156 -100- (xi)
SEQUENCE DESCRI PTI ON: SEQ | D NO 110: Ser Tyr @ n Ser i u 1
5 (2) M6 ON FOR SEQ ID NO 11| : (i) SEQJENCE%%?STICS: -.
(A) LENGTH: 6 am no acids (B) TYPE: am no acid (O .
STRANDEDNESS: si ngl e . (D) TOPOLOGY: linear (1i1) MOLECULE

TYPE: peptide (iii1) HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi)lf,EgJENCE DESCRI PTI ON:  SEQ I D NO 111 :

Tyr Gn Ser Ser Thr Qu 1 5 (2) INFORVATION FOR SEQ I D

NO 112:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:142:

Lys Tyr Gln Ser SerISer
1 5

(2) INFORMATION FOR SEQ ID NO:143:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1
(D) OTHER INFORMATION: /label= homoarginine
(xi) SEQUENCE DESCRIPTION: SEQ ID NO0O:143:

Xaa Tyr Gln Ser Ser Ser
1 5

'(2) INFORMATION FOR SEQ ID NO:144:
' (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

.(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:144:



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 7 anino acids

(B) TYPE: amino acid (C) STRANDEDNESS: single (D)
TOPOLOGY: |inear (ii) MOLECULE TYPE: peptide (rii)
NO (i WOMPFOSENSE: NO - (v) FRAGMVENT TYPE: inter naIP%QgHEQPm)
SEQUENCE DESCRI PTI ON: SEQ I D NO 112: Ser Tyr Lys Ser Ser Thr Qu 1
5 (2) I NFORVATION FOR SEQ I D NO 113: (i) SEQUENCE CHARACTERI STI CS:
WD 96/ 00503 _ PCT/ US95/ 08156
-101 - (A) LENGTH 7 an1no ig; (B) TYPE: am no acid
(C) STRANDEDNESS: single | i near (1i1) MOLECULE
TYPE: peptide (i) HYPOTHETICAL NO
r Tyr Gln Ser Ser Ser Leu
1 5

(2) INFORMATION FOR SEQ ID NO:145:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1
(D) OTHER INFORMATION: /label= homoarginine
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:145:

Xaa Tyr Gln Ser Ser Ser Leu
1 5

{2) INFORMATION FOR SEQ ID NO:146:
(i) SEQUENCE CHARACTERISTICS:
(aA) LENGTH: 7 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal
(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 7
(D) OTHER INFORMATION: /label= norleucine
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:146:

Lys Tyr Gln Ser Ser Ser Leu
1 5



(1v) ANTI-SENSE: NO TYPE: internal (xi) SEQUENCE
DESCRI PTION. SEQ I D ﬂlﬁ!{\)ﬂ " Ij[yr Tyr Ser Ser Thr Qu 1

5 (2) 1 NFCRI\/ATI ON F (i) SEQUENCE CHARACTER STI CS:

(A LENGYR968583: no aci ds (B) TYPE: amino acid PCTUSISIBISE c) .
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i) MOLECULE »
TYPE: peptide (ii1) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SE%NCE DESCRI PTI ON:  SEQ I D NO: 114:

Ser Tyr Adn Ser Ser Leu - 1 5 (2) INFORVATION FOR SEQ I D
NO 115: (i) SEQUENCE. CHARACTERI STI CS: (A) LENGTH: 6 am no

aci ds B) TYPE. amno acid (C) STRANDEDNESS: single
(D) TGDG.OG)WHAj&bf&QLAM@QISW_ECULE TYPE: peptide (i)
HYPOTHETI CAL: NO o
1. Anoligopeptide that comprises a sequence of amino
acids that is recognized and selectively proteolytlcally cleaved by free
s prostate specific antigen.

2.  The oligopeptide according to Clalm 1 wherein the
sequence of amino acids is :

10 a) AsnLysIleSerTyrGln|Ser  (SEQ.ID.NO.: 13), ‘
b) LyslleSerTyrGln|Ser (SEQ.ID.NO.: 14),

_ c) GlyGluAsnGlyValGlnLysAspValSerGthaSerIleTyrlSerGlnThrGlu
15 (SEQ.D.NO.: 15),

d) GlyLysGlyIleSerSerGlnTyrISerAsnTthluGluArgLeu
(SEQ.ID.NO.: 2),

20 ) AsnLyslleSerTyrTyrlSer ~ (SEQ.D.NO.: 127),
f) AsnLysAlaSerTyrGln|Ser  (SEQ.ID.NO.: 128),
’s g) SerTyrGin|SerSer (SEQ.ID.NO.: 129);
h) LysTyrGlﬁISerSer : (SEQ.]D_.NO.: 140); or
i) hArgTyrGin|SerSer | (SEQ.ID.NO.: 141); |

30 wherein hArg is homoarginine and Xaa is any natural amino acid.

3. The oligopeptide according to Claim 2 wherein the
sequence of amino acids is '
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WO 96/ 00503 PCT/ US95/ 08156
-102- (iv) ANTI- ﬂwumuuw) FRAGVENT TYPE: i nternal

(xi) SEQJE&JGI;GWQQRI PTI Ser Tyr d n pgoayuspeisiseu

1. (2) 1| NFORMATI AN FOR*SEQ I D NO 116 (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 7 amino acids (B) TYPE:

an no acid
| i near

(C) STRANDEDNESS: si ngl e (D) TOPOLOGY:

(ii) l\/[]_ECULE TYPE: peptide -117 {iii) HYPOTHETI CAL: NO

(iv) ANTI-SENSE: NO (v) FRAGMVENT TYPE: internal (i x) FEATURE:
(A) NAVE/ KEY: Pepti de (B) LOCATION: 1 : (D) OTHER

| NFORMVATI ON:

(xi) SEQJENCE/%EQ%% PIES GRS~ S SETIBROL1E), © o'

10

15

20

25

30

b) AsnLyslleSerTyrGin[SerAla - (SEQ.ID.NO.: 130),

c) AsnLysIleSerTnylnISerSerSer (SEQ.ID.NO.: 17),
d) AlaAsnLyslleSerTyrGin|SerSerSer (SEQ.ID.NO.: 18),
é) LysIleSerTyrGin|SerSerSerThrGlu (SEQ.ID.NO.: 19),

) GlyGluAsnGlyValGlnLysAspValSerG1nArgSerIleTyr|SerGln'IhrGlu

~ (SEQID.NO.: 4),

g) GlyGluAsnGlyValGlnLysAspValSexGlnSerSerIleTyrlSerGlnThrGlu
(SEQ.ID.NO.: 5),

h) AlaAsnLyslleSenyrTy;'ISer (SEQ.ID.NO.: 131),
1) Al_aAsnLysAlaSerTyrGlrilSer (SEQ.ID.NO.: 132),
)] SerTyrGlnlSerSér’I‘hr ~ (SEQ.ID.NO.: 133),

k) SerTyrGlnISerSerSér  (SEQ.ID.NO.: 134),

1) LysTyrGIn|SerSerSer  (SEQ.ID.NO.: 142),

m) hArgTyrGlnISerSerSer (SEQ.ID.NO.: 143), or
n) SerTyrGhlSerSe_rLeu (SEQ.ID.NO.: 135).

4,  The oligopeptide according to Claim 2 wherein the
amino acid sequence is .
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Xaa Tyr G n Ser Ser Ser Le 5 (2) I NFORVATI ON FOR SEQ .
| D NO 117: (i) SE lMICS (A) LENGTH 11 :
am o ack 300503 (O _PERRRBEIESS

single (D) TODO_%Y N | near (i ) MOLECULE TYPE: peptide
(i11) HYPOTHETI CAL NO (1v) ANTI - SENSE: WD 96/ 00503

PCT/ US95/ 08156 -103- (v)
FRAGVENT TYPE: i nternal (xi) SE[RENCE DESCRI PTION: SEQ I D NO 117:
Ala Asn Lys Ile Ser Tyr A n Ser Ser Ser Thr 1 5

10 (2) | NFORVATI ON FOR SEQ I D NO 118: (i) SEQUENCE CHARACTERI STICS: -

(S$??AIN[E)EISTNES§} ZéaﬁT’éf)gﬂfgeﬁyle {$sr Sﬁagef TYPE 15 ‘i\'lﬁ( 1 19), l\/[]_ECU( )

_ TYPE: peptide _
b) AlaAsnLysIleSerTyrGIn|SerAla.  (SEQ.ID.NO.: 136),

5 c) AsnLysIleSerTyIGlnISerSerSer'I'hrGlu (SEQ.ID.NO.:3 ),
d) AlaAsnLyslleSerTyrGin|SerSerSerThrGlu  (SEQ.ID.NO.: 11),

e) GlyGluAsnGlyValGlnLysAspValSexGlnArgSerIleTleSerGln’I‘hrGlu
10 (SEQ.ID.NO.: 4), |

f) AlaAsnLyslleSerTyrTyr|SerSer (SEQ.ID.NO.: 137),

g) AlaAsnLyslleSerTyrTyr|SerAla (SEQ.ID.NO.: 138),
15 |

h) AlaAsnLysAlaSerTyrGIn|SerAla  (SEQ.ID.NO.: 139), or
i) AlaSerTyrGin|SerSerLeu  (SEQ.ID.NO.: 94).

20 5.  The oligopeptide accordmg to Claim 2 wherein the
amino acid sequence is

a) GlyArgLysAlaAsnLysIleSerTyrGIn|SerSerSerThrGluGluArgArg

LeuHisTyr GlyGluAsnGly (SEQ.ID.NO.: 6).
25 | _

6.  The oligopeptide according to Claim 1 which is
selected from: -

30 AsnArglleSerTyrGIn|Ser  (SEQ.ID.NO.: 21),
AsnLysValSerTyrGIn|Ser  (SEQ.ID.NO.: 22),
AsnLysMetSerTyrGin|SerSer  (SEQ.ID.NO.: 23),
AsnLysLeuSerTyrGIn|SerSer (SEQ.ID.NO.: 24),
AsnLysIleThrTyrGIn|SerSerSer (SEQ.ID.NO.: 25),
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(iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (V) FRAGVENT TYPE:

i e OO TP o100 B e e

10 (2) | TN FOR SEQI DENO' 119: ) SEQUENCE &ﬁﬁﬂﬁ’?@ﬁf%l cs:
(A LENGTH: 11 am no aci ds (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: linear (i1) MOLECULE
TYPE: peptide (iii) HYPOTHETICAL: NQ19- (iv) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 119:
Ala Asn Lys Ala Ser Tyr A n Ser Ala Ser Leu 1 5

10 WO 96/ 00503

PCT/ US95/ 08156AsnLyslleSerPheGln|SerSerSer - (SEQ.ID.NO.: 26),
AsnLyslleSerTrpGln|SerSerSerThr (SEQ.ID.NO.: 27),
AsnLyslleSerTyrAsn|SerSerSerThr (SEQ.ID.NO.: 28),
AsnLyslleSerTyrGIn|ThrSerSerThr (SEQ.ID.NO.: 29),

5 AsnLyslleSerTyrGIn|Ser  (SEQ.ID.NO.: 30),
GInLyslleSerTyrGiIn[SerSer (SEQ.ID.NO.: 31),

. AsnArglleThrTyrGln|SerSerSer (SEQ.ID.NO.: 32),
AsnArglleSerPheGln]SerSerSerThr (SEQ.ID.NO.: 33),
AsnArglleSerTrpGin|SerSerSerThr (SEQ.ID.NO.: 35),

- 10 AsnArglleSerTyrGln|ThrSerSerThr (SEQ.ID.NO.: 36),
AsnLysIleThrTyrGln|ThrSerSerThr (SEQ.ID.NO.: 37),
AsnLysLeuSerTyrGin|ThrSerSerThr (SEQ.ID.NO.:  38),
GInLysLeuSerTyrGln}SerSerSerThr (SEQ.ID.NO.: 39),
AsnArgLeuSerTyrGin|ThrSerSerThr (SEQ.ID.NO.: 40),

15 AsnLysValSerPheGln|SerSerSerThr  (SEQ.ID.NO.: 41),
AsnArgValSerTrpGIn|SerSerSerThr  (SEQ.ID.NO.: 42),
GInLysValSerTyrGln|SerSerSerThr (SEQ.ID.NO.: 43),
GInLysIlleSerTyrGIn|{ThrSerSerThr (SEQ.ID.NO.: 34), or
'AsnLyslleSerTyrGin|SerSerSerThr (SEQ.ID.NO.: 44).

20

7.  The oligopeptide according to Claim 1 which is

AlaAsnLyslleSerTyrGin|SerSerSerThrGlu-amide (SEQ.ID.NO.: 11)
Ac-AlaAsnLyslleSerTyrGin|SerSerSerThrLeu  (SEQ.ID.NO.: 70)
25 _ _
Ac-AlaAsnLyslleSerTyrGin|SerSerSerThrGlu-amide (SEQ.ID.NO.: 11)
Ac-AlaAsnLyslleSerTyrGIn|SerSerSerThrLeu-amide (SEQ.ID.NO.: 70)
Ac-AlaAsnLyslleSerTyrGiIn|SerAlaSerThrGlu-amide (SEQ.ID.NO.: 73)
Ac-AlaAsnLyslleSerTyrGlIn|SerSerLysThrGlu-amide (SEQ.ID.NO.: 74)
30 Ac-AlaAsnLyslleSerTyrGIn|SerSerThrGlu-amide = (SEQ.ID.NO.: 75)
Ac-AlaAsnLyslleSerTyrGIn|SerSerGInThrGlu-amide (SEQ.ID.NO.: 78)
Ac-AlaAsnLyslleSerTyrGin|SerAlaLysThrGlu-amide (SEQ.ID.NO.:79)
- Ac-AlaAsnLyslleSerTyrGIn|SerThrGlu-amide (SEQ.ID.NO.: 81)
Ac-AlaAsnLysSerT yrGlnlSerSer'IhrGlu-amide (SEQ.ID.NO.: 82)
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-104- (2) INFORVATI ON FOR SEQ I D NGO 120: (i) SEQUENCE

CHARACTERI STI CS: JMM"“” B'n no aci ds (B) TYPE:
am no acid : (O S (D C]_OGY

linear WO960p$03 NOLECULE TYPE:® pépt 'de® (iii) HYPOTH S/08456 .
(iv) ANTI-SENSE: NO (v) FRAGMENT TYPE: internal (xi) SEQUENCE -
DESCRI PTI ON: SEQ | D NO 120: Ala Asn Lys Ala Ser Tyr A n Ser Ser Ser

Leu 1 5 -120- 10 (2) I NFORVATION FOR SEQ I D
NO 121: (i) SEQUENCE CHARACTER! STI Z:Q: (A) LENGTH: 10 ani no
aci ds (B) TYPE: am no acid (O STRANDEDNESS single

(D) TOPOLOGY: i near 1) MOLECULE TYPE: peptide (i)

HYPOTHETI CALAcMdaAsnLysAlda yrGENSErAMSerThrGlu)arﬁideESEQYBEN O.nt er nal
(xi) SEQJEN%)DESCRI PTI O\ SEQ | D NG 121: Al a Asn Lys Ala Ser Tyr Gn

Ser Ser Leu
Ac-AlaAsnGluIleSerT yrGlnISerAlaSex’I‘thlu-anude (SEQ ID NO.: 85)

Ac-AsnLyslleSerTyrGlIn|SerSer-amide . (SEQ.ID.NO.: 16)

-3 Ac-LyslleSerTyrGIn|SerSer-amide (SEQ.ID.NO.: 86)-
Ac-SerTyrGIn|SerSerThrGlu-amide (SEQ.ID.NO.: 87)
Ac-AlaSerTyrGIn|SerSerThrGlu-amide .(SEQ.ID.NO.: 89)
Ac-AlaAsnLyslleSerTyrTyr|SerSerSerThrGlu-amide  (SEQ.ID.NO.: 92)
Ac-AlaAsnLyslleSerTyrTyr|SerAlaSerThrGlu-amide (SEQ.ID. NO.: 93)

10 Ac-AlaSerTyrGln|SerSerLeu-amide (SEQ.ID.NO.: 94) q
Ac-AlaAsnSerTyrGIn|SerSerSerThrGlu-amide  (SEQ.ID.NO.: 95)
Ac-AlaSerTyrGln|SerSerSerThrGlu-amide (SEQ.ID.NO.: 96)
Ac-SerTyrGIn|SerSerSerThrGlu-amide - (SEQ.ID.NO.: 97) or
Ac-AlaAsnLysAlaSex‘I‘yrGlnlSerAlaSerCys-amide' (SEQ.ID.NO.: 98).

15
8.  An assay for determining proteolytic activity of free
prostate specific antigen in a sample, comprising the steps of:
(a), reacting a substrate, wherein the substrate is an
oligopeptide that comprises a sequence of amino acids
20 that is recognized and selectively proteolytically
- cleaved by free prostate specific antigen, with the
sample; and
(b), detecting whether the substrate has been cleaved.
25 9.  The assay according to Claim 8 wherein the step of

detecting whether the substrate has been cleaved comprises analyzing the
assay mixture by high performance liquid chromatography. |

10.  An assay for 1dent1fy1ng compounds which mhlblt the
30 proteolytic activity of prostate specific antigen, comprising:
(a), reacting a substrate, wherein the substrate
comprises a sequence of amino acids that is
recognized and selectively proteolytically cleaved by
free prostate specific antigen, with free prostate
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(2) | NFORMATI ON FOR SEQ TD NO 122 (i) SEQUENCE CHARACTER! STI CS:

- (A
strocerigamginan o NI nmaﬁiW st ™77 pomeniensos

PCT/ US95/ : - 105- (ii)
MOLECULE TYPE: pepti de (|||) HYPOTHETICAL: NO (1v) ANTI-SENSE: NO
(v) FRAGMENT TYPE: internal (i x) FEATURE: : (A) NAME/ KEY:
Pepti de (B) LOCATI ON: 7 -121¢D) OTHER | NFORMATI ON: /1 abel =
d-l eucine /note= "unnatural am no acid stereochem cal configuration”

(X|) SEQUENCE DESCRI PTI ON: SEQ | D NO 122: Ser Tyr G n Ser Ser Thr Leu

CHARACTER! STI CS: 2 INF%EE@M%E%ME%%%‘%§ of a test (Sm’s YPE

am no acid
M), detectmg whether the substrate has been cleaved,
in which the ability of the test substance. to inhibit
5 proteolytic activity of prostate specific antigen is
indicated by a decrease in the cleavage of the
substrate as compared to the cleavage of the substrate
in the absence of the test substance.

10 -11.  The assay according to Claim 10 wherein the step of
detecting whether the substrate has been cleaved comprises analyzing the
assay mixture by high performance liquid chromatography.

12. A conjugate which is useful for the treatment of
15  prostate cancer which comprises a cytotoxic agent attached to a
oligopeptide, wherein the oligopeptide comprises a sequence of amino
acids that is recognized and selectively proteolytically cleaved by free
prostate specific antigen, wherein the means of attachment is a covalent
bond or a chemical linker. '
20 _

13. The conjugate according to Claim 12 wherein the
cytotoxic agent is a member of a class of cytotoxic agents selected from
the following classes:

a) anthracycline family of drugs,
25 b) the vinca alkaloid drugs,

c) the mitomycins,

d) the bleomycins,

) the cytotoxic nucleosides,
~ f) the pteridine family of drugs,

30 ~ g) diynenes,

h) estramustine,

i) cyclophosphamide, and

h) the podophyllotoxins.

_ This Sheet Has Been Replaced




(C) STRANDEDNESS: SI ngl e - (D) TOPOLOGY: | i near (i) MOLECULE .
TYPE: peptide imm-mmmum“‘s (iv) ANTI-SENSE: NO (v) -
FRAGVENTW;;;PEPS(Ql nt er i n S EQUENCE DESCRI PTI C]\l:P &ﬁ%&;@sl’y«? 123:

Al a Asn 3Ser Tyt a‘sef Sir Ser Leu 1

10 (2) | NFORMATI ON FOR SEQ I D NO 124: (1) "SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 7 am no aci ds (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D): TOPQLEY; | i near (1i) MOLECULE

TYPE: peptide WD 96/ 00503 :

PCT/ US95/ 08156 -106- (i)
"HYPOTHETI CAL: NO (| v) ANTI - SENSE: NO (v)__FRAGVENT TYPE: i nternal

-The conjugate according to Claim 12 wherein the
_ cytotoxm agent is selected from the following cytotox1c agents:

a) doxorubicin,

b) carminomycin,
¢) daunorubicin,

d) aminopterin,

" e) methotrexate,

10

15

20

) meth'opterin,-i -

g) dichloro-methotrexate,
- h) mitomycin C,

i) porfiromycin, -

j) 5-fluorouracil,

k) 6-mercaptopurine,

1) cytosine arabinoside,
m) podophyllotoxm,

n) etoposide, -

0) etoposide phosphate,
p) melphalan,

q) vinblastine,

r) vincristine,

- s) leurosidine,

25

t) vindesine,
u) estramustine,
v) cisplatin,

w) cyclophosphainide, and

x) leurosine.

15.

The conjugaté'according' to Claim 12 wherein the

cytotoxic agent is selected from doxorubicin and vmblastme ora

o

3

cytotoxic derivative thereof.

16.

The conjugate according to Claim 12 wherein the -

cytotoxic agent is doxorubicin or a cytotoxic derivative thereof.
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(XI) SEQUENCE DESCRI PTI ON: SEQ | D NO 124; Lys Tyr @ n Ser Ser Ser Ser

CHARACTER 58 9%5503( 2 NTﬂmmm m E ﬂﬁ i no aci ds. (© T;@;SJE:\ITZM

am no aci (C) STRANDEBNESS:® si*ngl e

(i4) MOLECULE TYPE: peptide (i) HYPOTHETI CAL: (1v)

ANTI - SENSE: NO (v) FRAGVENT TYPE: i nternal (XI ) SEQUENCE
DESCRI PTI ON: SEQ | D NO 125: Ser Tyr _Gla3 Ser Ser Lys Leu 1

5 (2) I NFORVATI ON FOR SEQ I D NO 126: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 7 am no acids (B) TYPE: am no aci d

STRANDEDNESS: si ngl e D) TOPOLOGY: i near I ) LE T
pepti de (iii) HyPoTHEN call CN@nJUgat@ aocording @ﬂﬁm 0 L\/ENT
TYPE: internal (i x) FEATURE:

10

OH X, - oligopeptide - R

15 - |
wherein:

oligopeptide is  an oligopeptide which is specifically recognized by

20 the free prostate specific antigen (PSA) and is capable of being
proteolytically cleaved by the enzymatic activity of the free prostate
specific antigen;

XL is absent or is an amino acid selected from:
25 a) phenylalanine,
b) leucine,
~ c) valine,
d) isoleucine,
e) (2-naphthyl)alanine,
30 f) cyclohexylalanine,
g) diphenylalanine,
h) norvaline, and
j) norleucine;

R is hydrogen or -(C=0)R!; and
Sheet Has Been' Reilaced ‘
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PCT/ US95/ 08156 WO -107- (A)

) Bbel = i | aci o mml “Mﬂ“ﬂtwul m no acid st er(egzzhngER | NERVRTT O

/'l abel e
conf i gurgédl%?nh%& (x1) ‘SEQUENCE® DESCRI PTI ON: SEQ | D NO Ws”’“s’égr Tyr

A n Ser Ser Lys Leu 1 5 (2) I NFORVATION FOR SEQ I D NG 127:
(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 7 am no acids

(B) TYPE: am no acid (C© STRANDPBINESS: single (D)
TOPOLOGY: |1 near (ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO
(1v) ANTI-SENSE: NO (v) FRAGMVENT TYPE: internal (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 127: Asn Lys Ile Ser Tyr Tyr Ser 1

5 (2) | NFCRI\/ATI ON FOR SEQ | D NO 128:
Rlis Ci- -Ce-alkyl or aryl.

18.  The conjugate according to Claim 17 wherein:

oligopeptide is an oligomer that comprises an amino acid sequence
selected from:

a) AsnLyslleSerTyrGlIn|Ser (SEQ.ID.NO.: 13), ‘
10 _

© b) LyslleSerTyrGlnjSer  (SEQ.ID.NO.: 14),

¢) GlyGluAsnGlyValGInLysAspValSerGinXaaSerlleTyr|SerGInThrGlu
(SEQ.ID.NO.: 15),

15
d) GlyLysGlylleSerSerGiInTyr{SerAsnThrGluGluArgLeu
(SEQ.ID.NO.: 2),
e) AsnLysHleSerTyrTyr|Ser = (SEQ.ID.NO.: 127),
20 - . : -

f) AsnLysAlaSerTyrGInSer  (SEQ.ID.NO.: 128),
g) SérTyrGlnISerSef (SEQ.ID.NO.: 129), and
25 h) hArgTyrGIn|SerSer  (SEQ.ID.NO.: 141);
wherein hArg is homoarginine and Xaa is any natural amino acid;
XL 1is absent or is anl amino acid selected from: o
30 a)leucine,

b) isoleucine, and
d) valine; and

R is acetyl, pivaloyl or benzoyl.
‘ ' | This Sheet Has Been Reﬂ ace
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(i) SEQUENCE CHARACTERI STICS: —(A) LENGTH. 7 amino acids
(B) TYPE: amino acid DEDNESS: si ngl e (D)
TOPOLOGY: wd m IIMM : pept i de (ii11) poAgRddmBideAL: NO

(tv) ANTI - i nt er nal (xi) SEQUENCE
DESCRI PTI ON: SEQ I D NO 128 ' WO 96/ 00503

PCT/ US95/ 08156 e -108- Asn Lys
Ala Ser Tyr A n Ser 1 ' - b25¢2) | NFORMATION FOR SEQ I D

NO 129: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 5 amino
aci ds (B) TYPE: am no acid (C)- STRANDEDNESS: single
(D) TOPOLOGY: Ili near (i1) MOLECULE TYPE: peptide (i)

HYPOTHETI CAL: NO (1v) ANTI-SENSE: NO -

19. The conjugate according to Claim 16 which is
selected from:

5
10
CHg ©
NH
/
15 | OH X
wherein X is:
@
20 HaN— AsnLyslieSerTyrGinSer—~C~ (SEQ.ID.NO.: 13),
H,N— AsnLyslleSerTyrGinSerSer—(— (SEQ.ID.NO.: 16),
' O
Il
H,N— AsnLyslleSerTyrGInSerSerSer —C— (SEQ.ID.NO.: 17),
25 R
- HoN— AsnLyslleSerTyrGInSerSerSerThr —C— (SEQ.ID.NO.:10),
(@)
1] .
HoN—AsnLyslleSerTyrGinSerSerSerThrGiu —C - (SEQ.ID.NO.: 3),
o _
I .
30 H,N— AlaAsnLyslleSerTyrGinSerSerSerThrGlu —C— (SEQ.ID.NO.: 11),

Sheet Has Been Re‘ilaced
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(v) FRAGMVENT TYPE: internal (xi) SEQUENCE DESCRI PTION: SEQ I D __
NO. 129: Ser Tyr G@n Semmllu“m 5 (2) | NFORVATI ON FOR,
SEQ | D NO 130: (i) SE MISTl Cs: (A) LENGTH: 8

- (C) BCRENZHINSESS:

am no ad¥Q96/00503 (B) TYPE: “ant nd' acid* ;
single (D TOPOLOGY: |inear (i) NL‘]_ECULE TYPE: peptide
(iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO ™ - (v) FRAGMVENT TYPE:

i nt er nal (xi) SEQUENCE DESCRI P'Q %l SEQ 1 D NO 130: Asn Lys Ile
Ser Tyr A n Ser Ala I 2) | NFORVATI ON FOR SEQ I D NO 131:
(1) SEQUENCE CHARACTERI STI CS: (A LENGTH 8 am no acids

(B) TYPE: am no acid WO 96/ 00503

PCT/ US95/ 08156 e}

]
AcHN— AlaAsnLyslleSerTyrGInSerSerSerThr—C—  (SEQ.ID.NO.: 117),
' 1 ;

AcHN—AlaAsnLyslleSerTyrGInSerSerSerThrLeu-C— (SEQ.ID.NO.: 70),
O :
AcHN—AlaAsnLysAlaSerTyrGInSerAlaSerThrlew-C— (SEQ.ID.NO.: 118),
AcHN—AlaAsnLysAlaSerTyrGinSerAlaSerLeu—C— (SEQ.ID.NO.: 119),

10 - ' -9 | q

AcHN-—-AlaAsnLysAIaSerTyrGlnSerSerSerLeu-C— (SEQ.ID.NO.: 120),

_ n. -
AcHN—AlaAsnLysAlaSerTyrGinSerSerLeu—C— (SEQ.ID.NO.: 121),

i
13 AcHN—-SerTyrGinSerSerSerLeu—C— (SEQ.ID.NO.: 144),
_ o I
AcHN— hArgTyrGinSerSerSerLeu—~C—  (SEQ.ID.NO.: 145),
9 |
20 AcHN—LysTyrGinSerSerSerL,eu—C— (SEQ.ID.NO.: 124), or
- Q- |
AcHN—LysTyrGInSerSerNie —=C~  (SEQ.ID.NO.: 146).
25 - 20. The conjugate according to Claim 15 of the formula
o '
30
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- 100- (C) STRANDEDNESS. singl e (D) TOPOLOGY: |i near

(i"i) MOLECULE TYPE: peptide M ETI CAL: NO (iv)
ANTI - SENSE: NO (v) FRAGH‘““\ ““m“al (xi) SEQUENCE
DESCRI PTI KD 9g@303 D NO 131: * ¢Ala An SLys Ile Ser Tyr TyPCHBEF9S081S6]

5 «(2) I NFORVATI ON FOR SEQ I D NO 132: (1) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 8 am no aci ds (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TCPC]_O%Y: | i near (1i) MOLECULE
TYPE: pepti de (iii) HYPOTHETI CAL: N&Z7-  (iv) ANTI-SENSE: NO (V)
FRAGVENT TYPE:. internal - (xi) SEQUENCE DESCRI PTION: SEQ I D NO 132:
Ala Asn Lys Ala Ser Tyr A n Ser 1 5 (2) I NFORMVATI ON FOR
SEQ I D NO 133: (i) SEQUENCE @WRACTERI STI CS: (A) LENGTH:. 6
am no acids Et
N WY
"
H
||
3 N CO,CH,
H

OH
10 _ CHs (I?

CONH - oligopeptide - C - NH,
I

wherein:

15
oligopeptide is  an oligopeptide which is specifically recognized by
the free prostate specific antigen (PSA) and is capable of being
proteolytically cleaved by the enzymatic activity of the free prostate
specific antigen.

20

25

30

N
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(B) TYPE: am no acid (C) STRANDEDNESS: single (D)

TOPOLOGY: i near (i1) MOLECULE TYPE: peptide (ii1) HYPOTHETI CAL:
NO (i 2 SENSE: NO WD 96/ 00503

PCT/ US95/ 0‘&3@’6@0"‘ 110 ?C'rfus9smslszsv)
FRAGVENT TYPE: i nternal (xi? SEQUENCE DESCRI PTI ON: SEQ | D NO 133:
Ser Tyr @ n Ser Ser Thr 1 /9 5 (2) I NFORVATION FOR SEQ I D
NO 134: (i) SEQUENCE CHARACTERI STI Cs: (A) LENGIH: 6 am no
acids (B) TYPE: am no acid (C) STRANDEDNESS: single

(D TOPOLOGY: |inear (ii1) MOLECULE TYPE: peptide (i)

HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (v) FRAGMVENT TYPE: internal

1: MetLysProAsnlIelIePheVaILeuSerLeuLeuLeulIeLeuGluLysGlnAlaAlu -
21: ValMetGlyGlnLysGlyG1ySerLysGIyArgLewProSerGluPheSerGInPhePro -
41: HisGlyGInLysGIyGInHisTnyerGIyGInLysGIyLysGlnGlnThrGluSerLys -
61: GlySerPheSer11eGInTyrThrTyrHisVaiAspAlaAsnAspHisAspGInSerArg -
81: LysSerGInGinTyrAspLeuAsnAlaLeuHisLysThrThrLysSerGinArgHisLeu -

101: GlyGIySerGInGInLeuLeuHisAshLysGlnGIuGlyArgAspHisAspLysSerLys -
121: GlyHisPheHisArththllIeHisHisLstlyGlyLysAIoHisArgGlyThrGln -
141; AsnProSerGlnAspGlnGlyAsnSerProSerGIyLysGlylleSerSerGlnTSffger -
161: AsnThrGiuGluArgleuTrpValHisGlyLeuSerLysGluGInThrSerVaiSerGly -
181: AloGInLysGlyArglysGinGlyGlySerGinSerSerTyrValLeuGinThrGiuGlu - |
201: LeuVolAlaAsnLysGInGInArgGIuThrLysAsnSerHisGlnAsnLysGlyHisTyr -
221: GInAanaIVoIGIuVaIArgGIuGIuHisSerSerLysVolGInThrSerLeuCysPro -

241:  AloHisGlInAspLysLeuGInHisGlySerLysAspl|ePheSerThrGInAspGluLeu -

FIG.1a
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(XI) SEQUENCE DESCRI PTI ON:  SEQ ID NO 134: Ser Tyr A n Ser Ser Leu

5 (2) I NFORVATI ON FOR SEQ I D NO 135: (i) SEQUENCE
CHARACTERI I (A) LENGTH: 6 ami no acids E:
ami no acid v§399§0503 (C) STRANDEDNESS: single (D) %@&w
| i near (i1) MOLECULE TYPE: peptide (i) HYPOTHETI CAL NO (1v)
ANTI - SENSE: NO (v) FRAGVENT TYRPE internal (xi) SEQUENCE
DESCRI PTI ON:  SEQ I D NG 135: WD 96/ 00503 :
PCT/ US95/ 08156 - 111 - Ser Tyr
A n Ser Ser Leu 1 5 (2) I NFORVATI ON FOR SEQ I D NO: 136:

261: LeuVolTyrAsnLysAsnGlnHisGlnThrLysAsnLeuAsnGInAspGlﬁGlnHisGly -
281: ArgLysAlaAsnLysIleSerTyrg?z?SerSerSerThrGluGluArgArgLeuHisTyr -
301: GlyGIuAsnGlyVoIGInLysAspVoISerGInSerSerlIeTyrngfélnThrcluGIu -
321: LysAloGInGlyLysSerGinLysGinIleThr[leProSerGInGluGinGiuHisSer -~
341: GlnLysAIaAsnLyslleSerTyrGlg?glrSerSerThrGluGluArgArgLequsTyr -
361: GlycluAsnGlyVolGlnLysAspVolSerGlnArgSerIleTyrSeE?gfnThrG!uLys -
381: LedVoIAIoGIyLysSerGInlIeGlnAIoProAsnProLysGInGIuProTrpHisGly -
401: GluAsnAlaLysGIyGluSerGlyGinSer ThrAsnArqGiuGinAspLeuleuSerHis ~
421: GluGlinLysGlyArgHisGInHisGlySerHisGlyGiyLeuAsplleValllelleGlu ~
441: GInGluAspAspSerAspArgHisLeuAlaGinHisLeuAsnAsnAspArgAsnProleu —

461: PheThr -

FIG.1b
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(i) SEQUENCE CHARACTERI STI CS:
(B) TYPE: anino acid
TOPOLOGY:

NO b‘k&iﬁf’?"’sms

SEQUENCE DESCRI PTI ON: SEQ | D NO 136:
Al a 1 5 (2) INF

SEQUENCE CHARACT ERI STI CS:
TYPE: am no acid

(A) LENGTH. 9 ami no acids
(C) STRANDEDNESS:
(i ) MOLECULE TYPE: peptide

(v) FRAGMVENT TYPE:
Ala Asn Lys Ile Ser Tyr dn Ser

ORA®r|

| i near (i) MOLECULE TYPE: peptide

(iv) ANTI-SENSE: NO
DESCRI PTI O\t SEQ | D NO 137:

(v) FRAGVENT TYPE:

singl e

i nt er nal

(1D )pefrgEgbiohit

i nt ernal

ON FOR SEQ I D NO 137:
(A) LENGTH: 9 ami no acids
(C) STRANDEDNESS: single

(D

(i)

%CAL

(B)

(D) TOPOLOGY:
(iii) HYPOTHETI CAL: NO
(xi) SEQUENCE

Ala Asn Lys Ile Ser Tyr Tyr Ser Ser

5 (2) | NFORVATI ON FOR SEQ I D NO 138:

(A) LENGTH: 9 am no acids

1

(i) SEQUENCE CHARACTERI STI CS:
(B) TYPE: am no acid

PERCENT PEPTIDE HYDROLYSIS

TIME OF INCUBATION (HOURS)

PEPTIDE 05 1 2 3 4 2
1. SYGSSSTE N 0 N 0 N 0
2. ISYQSSSTE N 0 N 0 M 0
3. KISYQSSSTE N 10 N 30 N %0
4. MKISYGSSSE N0 30 N 70 ND 100
5. NKISYSSST N 20 30 N N 100
6. AKISYOSSSE 15 25 N N 80 100
7. ANKISYQSSS 4 6 16 30 45 N
8.  NKISYQSSS 2 6 2 M4 5 W
9.  ANKISYQSS 1 N 12 N 3 N
10 GREANKISYOS- 20 50 N0 ND 90 100
SSTEERRLANGEN

SUBSTITUTE SHEET (RULE 26)
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WO 96/ 00503 PCT/ US95/ 08156

- 112 - (C) STRANDEDNESS: single (D) TOPOLOGY: |i near
i) MOLE . peptide iii) HYPOTHETI CAL:
AT] - SENS 0 ggboseS (V) FRAGVENT e Tmorha (xi f@é@fé‘ﬁ&f
DESCRI PTI ON: SEQ | D NO 138: Al a Asrl/bys Ile Ser Tyr Tyr Ser Ala 1
5 (2) INEORMATION EOR SEQ I D NO 139: _ (i) SF -
(A) LENGTH. 9 anPtHIIREi ds %&w
STRANDEDNESS: single | (D) TOPOLOGY: |infear (iBY) YORRLPSAULE
TYPE: pepfti1 de (ri11) HYPOTHETI CAL: NO (h v) ANTI - SENSE: NO (v)
FRAGVENT | EMEROGEL TN'(463 ao 100 (30 min)
GRKANK 1 SYQ-SSSTEERRLHYGENG 6 . 100 (2 hrs)
SQKANKI SYQ-SSSTEERRLHYGENG 67 100 (3hrs)
ANKISYQ-SSSTE 11 98
1SYQ-SSST 68 0
NKISYQ-SSST 10 62
NKISYQ-SSSTE 3 90
KISYQ-SSSTE 9 49
SYQ-SSSTE 7 0 (3 hrs)
ISYQ-SSSTE 8 0
NKISYQ-SSS 17 55
ANKISYQ-SSS 18 45
ANKISYQ-SS : 69 39
ANK1SYQ-SSSTE-omide 11 ' 43
Ac—-ANK]SYQ-SSSTL 70 57
| _Ac-ANKISYQ-SSSTE-amide ' 11 40
| _Ac—ANKISYQ-SSSTL-amide 70 46
Ac=ANG I SYQ-SSSTE-omide A 0
Ac—ANP]SYQ-SSSTE-omide 12 0
| Ac~ANK]SYQ-SASTE-amide 13 66
Ac-ANKISYQ-SSKTE-ami de 74 80
Ac-ANKISYQ-SSTE—omide . 75 44
Ac~ANK1 (dS) YQ-SSSTE-ami de 76 9
Ac—ANK(d])SYQ-SSSTE—amide 77 0
[ Ac-ANKISYQ-SSQTE-omide 78 55
[ Ac—ANK] SAKTE—-omide 79 : _80
Ac-ANidK% ISYQ-SSSTE-amide 80 3
Ac-ANKISYQ-STE-omi de _ 81 28
Ac-ANK]YQ-SSTE—omi de 82 0
Ac-ANKSYQ-SSTE-ami de 83 ' 10
Ac—ANKASYQ-SASTE-omide ' 84 98
Ac—ANE I SYQ-SASTE-ami de 85 10
Ac-NKISYQ-SS-omide 16 30
Ac—K]SYQ-SS-amide . 86 15
Ac-SYQ-SSTE-omide - 87 65
Ac-SYQ-SSTL-acid 88 Ei
Ac-ASYQ-SSTE-omide 89 - 68
{ Ac-£ ISYQ-SSSTE—amide 90 0
Ac-ANE [SYQ-SSSTE—-ami de 91 ' 0
Ac—ANK[SYY-SSSTE-omide 92 73
Ac—-ANKISYY-SASTE-amide 91

FIG 30
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(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 139: Ala Asn Lys Ala Ser Tyr dn

Sér Al a 1 5 (2) | NFORMATI ON FOR SEQ | D NO 140: (i)
SEQUENCE W@l STI CS: (A) LENGTH 5 amino acigtsrmusesiosiss  ( B)
TYPE:: am no acl _ (C) STRANDEDNESS: single (D) TOPOLOGY:
. linear (i1) MOLECULE TYPE: pepgiléie (iii) HYPOTHETI CAL: NO (iv)
ANTI - SENSE: NO WO 96/ 00503
PCT/ U595/ 08156 -113- - (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 140:
"Lys Tyr @ n Ser Ser 1 5 (2) I NFORVATION FOR SEQ I D
NO. 141 -
PEPTIDE L-NUMBER % PEPTIDE CLEAVED AT 4 HORS |
- - BY YORK PSA '
Ac-ASYQ-SSL-acid %4 A
Ac-ANSYQ-SSSTE-omi de 9 - - 28
Ac-ASYQ-SSSTE-amide 96 64
Ac-SYQ-SSSTE-omi de 97 30
Ac-ANKASYQ-SASC-omi de 98 | ' 18
Ac-Q-SSTE-amide 99 0
Ac-YQ-SSTE-omide 100 0
Ac-SQ-SSTE-omi de 101 0
Ac-ANKISQ-SSTE-omide - 102 0
AC-AN(ORN) [ SYQ-SSTE-amide 103 34
Ac-S(3PAL )Q-SSTE-amide 104 4
Ac-S(3,4-C12F )Q-SSTE-omide - 105 6
Ac-SKQ-SSTE-amide 106 0
Ac-SYQ-SSTL-acid . 88 81
Ac-SYQ-SSSL-acid 107 98
{ e-ACA)-YQ-SSSL-omide 108 0
ANK (N-Me~1)SYQ-SSTE-omide 109 0
SYQ-SSTE-omide 110 0
HO(CH2)2C0-YQ-SSTE-omide 11 0
: Ac-SYK-SSTE-omide 112 5
Ac-SYY-SSTE-omide 113 93
Ac-SYQ-SSL-NHNH2 114 32
Ac-SYQ-SSL-ocid 115 72
DAP-YQ-SSSL-amide 116 0

FIG.3b
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(i) SEQUENCE CHARACTER! STI CS: (A) LENGTH: 5 anino acids

(B) TYPE: anino acid (C) STRANDEDNESS: single (D)
TOPOLOGY: Wwbh6aésos (ii) MOLECULE TYPE: peptide (iii FC’T%EQTJ# CAL
NG (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE: interna I X)
FEATURE: (A) NAME/ KEY: Pepgi/ge (B) LOCATION: 1
(D) OTHER | NFORMATI ON: /| abel = honoar gi ni ne (xi) SEQUENCE _
DESCRI PTI ON: SEQ | D NO 141.: . Xaa - @ n Ser Ser 1 5
(2) I'NFORMATI ON FOR SEQ I D NO 142: u < (1) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 6 anino acids )‘f’TYPE amno acid (O
STRANDEDNESS: si ngl e | i near (i1) MOLECULE
TYPE: peptide (rii) HYPOTHETI oz (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nter nal 03
PCT/ US95/ 08156 g%% N
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-114- (xi) SEQUENCE DESCRI PTION: SEQ I D NO 142: Lys Tyr G n Ser

Ser Ser 1 5 (2) I NFORVATI ON FOR SEQ' I D NO 143: (1)
SEQUENCE &3 STI CS: (A) LENGTH: 6 am no aci dgcrrusesosise (B)
TYPE: am no aci (C) STRANDEDNESS: single (D TOPOLOGY:
| i mear (i) MOLECULE TYPE: peptide (ii11) HYPOTHETI CAL: NO

(iv) ANTI-SENSE: NO (v) FRAGVENT TA®E: internal (i x) FEATURE:
(A) NAME/ KEY: Peptide (B) LOCATION: 1 (D) OTHER

| NFORVATI ON: /| abel = honoar gi ni ne - (xi) SEQUENCE DESCRI PTION: SEQ I D
NG 143: Xaa Tyr A n Ser Ser Ser 1 5 (2) | NFORVATI ON
FOR SEQ I D NGO 144: (i) SEQUENCE CHARACTERI STI CS: (A
LENGTH: 7 ami no acids (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i) MOLECULE

TYPE: peptide

n—

DOXORUBICTN-CONGENER SEQ.TD.NO % PEPTIDE CLEAVED AT 4 HOURS |
BY YORK PSA
Ac-ANKISYQ-SSST-DOX (3°) 17 20(1 hr) NO SAMPLE LEFT
Ac-ANK1SYQ-SSSTL-DOX (3') 70 87
Ac-ANKASYQ-SASTL-DOX (3') 118 NA
Ac-ANKASYQ-SASL-DOX (3') 119 100 {3 hr)
Ac-ANKASYQ-SSSL-DOX (3') 120 100 (3 hrs)
Ac-ANKASYQ-SSL-DOX (3") 121 91
Ac-SYQ-SST(dL)-DOX (3') 122 17
Ac-SYQ-SSSL-DOX (3°) 107 95 (PARTIALLY SOLUBLE)
Ac~ANKASYA-SSSL-DOX (37) 123 0
Ac-KYQ-SSSL-DOX (3°) 124 98 (PARTIALLY SOLUBLE) -
Ac-SYQ-SSKL-DOX (3') 125 88 |
Ac-SYQ-SSK(dL)-D0X (3') 126 87

FIG.S
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(iii) HYPOTHETICAL: NO  (iv) ANTI-SENSE: NO (v) FRAGVENT TYPE:

i nf er nal (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 144: WO
96/ 00503 P ét}%g 9606
-115- wogglposp?” G@n Ser Ser Ser Leu 1 CE %@%
| NFORMVATI ON FOR SEQ I D NO 145: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 7 am no aci ds (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TOg@OGY: |inear (1i) MOLECULE
TYPE: peptide (iii1) HYPOTHETI CAL: (1v) ANTI-SENSE: NO (v)
FRAGVENT TYPE: i nter nal (1 x) FEATURE: (A) NAME/ KEY: Peptide
(B) LOCATION 1 (D) OTHER | NFORMATI ON: /| abel = honoar gi ni ne
=
E
==
ofl=<
—_
B
s
£2
=
o=
= SR8|3
iled
e
sel— Lo.
=
| .
2
= = B 1 1
(7%
AAA
; é 2¢(><|m)
E | BRRE
A
]
= R
= | 2232
2| |=l=l<=
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(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 145: Xaa Tyr A n Ser Ser Ser Leu
1 5 (2) I NFORVATI ON FOR SEQ I D NO 146: (i) SEQUENCE
CHARACTERI w0 dert0503 (A) LENGTH: 7 amino acids PCT/UsBs/08156°E:
amno acid (C) STRANDEDNESS: single (D TOPOLOGY:

| i near (i1) MOLECULE TYPE: pepti d? (ii11) HYPOTHETI CAL: NO (1v)
ANTI - SENSE:  NO (v) FRAGVENT TYPEY/Q nter nal (i X) FEATURE:

(A) NAME/ KEY: Peptide (B) LOCATION:. 7 (D) OTHER

| NFORVATI ON: /| abel = norl euci ne (xi) SEQUENCE DESCRI PTI ON: SEQ I D

NG 146: Lys Tyr @ n Ser Ser Ser Leu 1 5

-116- WHAT IS CLAIMED | S: 1. An ol i gopeptide that conprises
a sequence of amino acids that is recognized and selectively
proteolytically cleaved by free prostate specific antigen. 2.
The ol i gopept i de according to Claim 1 wherein the sequence of am no acids
i's

' DOXORUBICIN-CONGENER SEQ. 1D.NO LNCoP CELL KILL ECS0 (uM)
Ac-ANKISYQ-SSST-DOX (3') 117 > 100
Ac-ANKISYQ-SSSTL-DOX (3') 70 8.4
Ac—ANKASYQ-SASTL-DOX (3') 118 3
Ac-ANKASYQ-SASL-DOX (3') 119 16 (DuPRO > 100)
Ac-ANKASYQ-SSSL-DOX (3" 120 15
Ac-ANKASYQ-SSL-DOX (3') 121 6.5 (DuPRO = 117)
Ac-SYQ-SSSL-DOX (3') 107 20(DuPRO>100) (PARTIALLY SOLUBLE
Ac-ANKASYA-SSSL-DOX {37) 123 > 100
Ac—KYQ-SSSL-DOX (3 124 6.5 (DuPRO > 100)
Ac-SYQ-SSKL-DOX (3') 125 11.8 (DuPRO > 100
Ac-SYQ-SSK(dtL )-D0X (3') 126 >100 (DuPRO > 100
Ac-hRYQ-SSSL-DOX (3') 145 6.4 (DuPRO > 100)
Ac—KYQ-SSS(Nle)-DOX (3') 146 4.4 (DuPRO > 100)

FIG.7

SUBSTITUTE SHEET (RULE 26)



[

a)* AsnLysl | eSer T - (SEQ ID.NO : 13), JBy—tystt Eeel  8G
(SEQ ID Aml“ ﬂi REHLA Ewg{g?gaed .....
" & yd uAsn Ser d nXaaSer || eTyr| Cerﬂ?ﬂ%‘m@oﬂ h *ed \Q'l
15), d)-d yLysGI yl I eSer Ser G nTyr | Ser AsnThr G uQ 2CHieNs)

e) AsnLysl| eSer Tyr Tyrl Ser (SEQID.NO.: 127), | @ stwusgésm

(SEQ ID.NO.: 128), g) SerTyrd nl Ser Ser &SEQ M ¥bstract29): pag """

LysTyrd nl SerSer  (SEQ ID.NO.: 140); of 1Py hatgTyranl SerSer 28 MAR \993
(SEQ ID.NO.: 141); wher e| n hArg is homoargini ng pagEXeF RECEIBT nat-usat...-:

am no aci d. : The ol i gopepti de ageetrdrtg—T0O T arm 2 wherein

t he sequence WHAT QCLAHVIEE -117-
a) AsnLysl| eSerTyr er Ser (SEQ ID.NO. : 16), b)

AsnLysl | eSer Tyr d nl Ser Al a (SEQ ID.NO : 130), c)

AsnLysl | eSer Tyr G nl Ser Ser SerAn oligépeptideNhat comprised a sequence of amino

8 I R il v

G yG uAsnG y\prbstate gpecificaariigen. nAr gSerI | eTyrl SerA nThrdu (SEQ ID. NO.: 4),
g) dyd uAsnd yVal G nLysAspVal Serd nSer Serl | eTyrl Serd nThrd@ u (SEQ I D. NO. :
5),

_.cu

2.  The oligopeptide accordmg to Claim 1 wherein the
sequence of amino acids is

a) AsnLyslleSerTyrGIn|Ser (SEQ.ID.NO.: 13),
b) LyslleSerTyrGln|Ser (SEQ.ID.NO.: 14),

c) GlyGluAsnGlyValGInLysAspValSerGlnXaaSerlleTyr|SerGInThrGlu
(SEQ.ID.NO.: 15),

d) GlyLysGlyIleSerSerGlnTyrISerAsn'[‘hrGluGluArgLeu
(SEQ.ID.NO.: 2),

¢) AsnLyslleSerTyrTyrlSer  (SEQID.NO.: 127),

f) AsnLysAlaSesT yrdlnlSer (SEQ.ID.NO.: _128),

g) SerTyrGln|SerSer  (SEQID.NO.: 129);

h) LysTyrGIn|SerSer (SEQID.NO.: 140); or

i) hArgTyrGIn|SerSer  (SEQ.ID.NO.: 141);

wherein hArg is homoarginine and Xaa is any natural amino acid.

3. The oligopeptide according to Claim 2 wherein the
sequence of amino acids is

REPLACEMENT SHEET
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R) * Al aAsnLysIIeSerTeryrISer (SEQ ID. NO: 131), i)

Al aAsnLysAl aSer T, I'D.NO.: 132), j) SerTyrd nl Ser Ser Thr
"(SEQ I D. NO. : 133 ‘ !LH“ SerSerSer (SEQ ID.NO.: 134), 1)
LysTyrd nl Ser Ser 142), hAr gTyr @ nl Ser Ser Ser

(SEQ ID.NO : 143), or n) SerTyrGI nl Ser Ser Leu (SEQ ID. NG : 135).
4, The ol i gopepti de according to d ai T]f211r erein the

-118- a) AsnLyslleSerTyrd n | Ser Ser Ser (SEQ ID.NO. : 10), b)
Al aAsnLysl | eSer Tyr@ nl SerAla (SEQ ID.NO. : 136), «c¢) '
AsnLysl | eSer Tyr @ nl Ser Ser Ser Thr d u (SEQ ID.NO :3), d)

Al aAsnLysl | eSgy Tasel yisHeSSET SetSer ( IDINO.:116), e)
d yd uAsnd y\S/gG r?LysAspVaI erGEﬂArgSerrl I e%i‘ril‘;%erel nThrG)u (SEQ ID.NO.: 4),

f) Al aAsnLysl | eSer Tyr Tyr| Ser Ser (SEQ ID.NO : 137), Q)

Al aAsnLysl| | eSey TAshysHeSarTy xGhﬂS@rAla NO. : (SBQ.ID. Ng) 130), -

Al aAsnLysAl aSer Tyrd nl Ser Al a (SEQ I D NO 139), or i )

Al aSer Tyr d nl Ser Ser Leu ( SEQ | The ol i gopepti de

according to € aABﬂL_VEH@SGI"H}'lGhﬂSQI%S@m d séﬁmm 7).

G yArgLysAl aAsnLysl | eSer Tyr @ nl Ser Ser Ser Thr d u@ uAr gAr g
d) AlaAsnLyslleSerTyrGlIn|SerSerSer (SEQ.ID.NO.: _18),
e) LyslleSerTyrGln|SerSerSerThrGlu (SEQ.ID.NO.: 19),

f) GlyGluAsnGlyValGInLysAspValSerGInArgSerlleTyr|SerGInThrGlu
(SEQ.ID.NO.: 4),

g) GlyGluAsnGlyValGInLysAspValSerGinSerSerlleTyr|SerGInThrGlu
(SEQ.ID.NO.: 5), '

h) AlaAsnLyslleSerTyrTyr{Ser (SEQ.ID.NO.: 131),
i) AlaAsnLysAlaSerTyrGin|Ser (SEQ.ID.NO.: 132),
j) SerTyrGin|SerSerThr (SEQ.ID.NO.: 133),

k) SerTyrGin|SerSerSer (SEQ.ID.NO.: 134),

1) LysTyrGln|SerSerSer (SEQ.ID.NO.: 142),

m) hArgTyrGin|SerSerSer -(SEQ.Ib.NO.: 143), or

n) SerTyrGln|SerSerLen  (SEQ.ID.NO.: 135). PR

4.  The oligopeptide according to Claim 2 wherein the

amino acid sequence is _ ‘
[REPLACEMENT SHEET
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LettHi sTyr AyJ uAsn@y (SEQID.NO.: 6). 6. The ol i gopepti de

~according to C | ected from AsnArglleSerTyrd nl Ser
"(SEQ I D.NO : ﬂ“l“ﬁ I]mmllmumrel nl Ser (SEQ ID.NO: 22),

AsnLysMet Ser Tyr Ginl SertSe €SEQ. I D. NO.: 23), AsnLysLeuSer Tyr d nl Ser Ser

(SEQ ID.NO. : 24), AsnLysl|eThrTyrd nl SerSerSer (SEQ. I D. NO. : 25),

-119- AsnLysl | eSer Phed nl Ser Ser Ser gligol D.NO : 26),

AsnLysl | eSer Tr pd nl Ser Ser Ser Thr (SEQ 1T 27)

AsnLysl | eSer Tyr Asnl Ser Ser Ser Thr (SEQ ID. NO. : 28), '

AsnLysl | eSer Tyr d nl Thr Ser Ser Thr (SEQ ID.NO : 29), AsnLysll|eSerTyrd nl Ser

(SEQ I'D. NO. : a%O)Asﬂ,ymcSSélﬂgeﬂmrISenS&S@ﬂﬂu ( SEQSEQAD.NQ1)10),
AsnAr gl 1eThr Tyr A nl Ser Ser Ser (SEQ I D. NO. : 32)

AsnAr gl | eSer Phed nl Ser Ser Ser Thr (SEQ I D.

AsnAr gl | eSer b)pGAldAsnlsyslteSartyrGlafSerAl. NO. : (@ ID.NO.: 136}
AsnAr gl | eSer Tyrd nl Thr Ser Ser Thr (SEQ I D. NO.: 36),

AsnLysl | eThr Tyr d nl ThrSerSerThr (SEQ.ID.NO.: 37),
AsnLysLeuSer B)r & ISQ@Q&{:{TNQIH 38) , (SEQ.ID.NO. 3)
G nLysLeuSer Tyr @ nl SerSerSerThr (SEQ ID.NO. : 39),

aanLy<val sor e RASIER BederhyrGlnigSesSRErGl] *  (SEQIDINO.: 11),

AsnAr gVal Ser Tr pd nl Ser Ser Ser Thr (SEQ ID.NO. : 42),

G nLysVal Ser Tyr ern Se

A nLysl | eSer ‘Iﬁé gbfb? @g@gﬁnbm&%@l%%gS%ﬂkwr lSexGlnThrGlu
AsnLysl | eSer TOEQIDENGadJer Tbr (SEQ I D. NO. : 44).

ol i gopeptide according to Claim1l which is

Al aAsnLysl | eSer Tyr GLn| Ser Ser Ser Thr G u- am de (SEQ 1 D. NOQ :

Ac- Al aAsnLysIﬁeAiﬁAﬁﬂbYﬂH@SCéﬁy@Y IS5 (S M?b&ﬁ,

Ac- Al aAsnLysl | eSer Tyr d nl Ser Ser Ser Thr G u-am de (SEQ I D.NO. : 11)

Ac- Al aAsnLysl | .eSer Tyr GLn , r Thr L \Q.,0,70)

Ac- Al aAsnLysIg)e%’glﬁkégeﬂsﬁléE ﬁlg tﬁtﬂ %Q@E@'@N@ﬁs)%)

Ac- Al aAsnLysl | eSer Tyrd nl Ser Ser LysThrd u-am de (SEQ I D. NO. : 74)
h) AlaAsnLysAlaSerTyrGin|SerAla (SEQ.ID.NO.: 139), or

i) AlaSerTyrGln|SerSerLeu (SEQ.ID.NO.: 94). .

5.  The oligopeptide according to Claim 2 wherein the
amino acid sequence is

a) GlyArgLysAlaAsnLyslleSerTyrGin|SerSerSerThrGluGluArgArg
LeuHisTyr GlyGluAsnGly (SEQ.ID.NO.: 6).

6.  The oligopeptide according to Claim 1 which is

selected from: . i .

zamm

AsnArglleSerTyrGln|Ser (SEQ.ID.NO.: 21),
AsnLysValSerTyrGin|Ser  (SEQ.ID.NO.: 22),
AsnLysMetSerTyrGln|SerSer (SEQ.ID.NO.: 23),
AsnLysLeuSerTyrGln|SerSer (SEQ.ID.NO.: 24),
AsnLyslleThrTyrGIn|SerSerSer (SEQ.ID.NO.: 25),




Ac-: Al aAsnLysl | eSer Tyrd nl Ser Ser ThrG@ u-am de (SEQ ID. NO. : 75)

Ac- Al aAsnLysl |Inm“ Iﬂ' Il&ﬂ er@nThrd u-anide (SEQ ID.NO.: 78) -

“Ac- Al aAsnLysI| | aLysThr G u-anide (SEQ I D. NO. :79)

Ac- Al aAsnLysl [*eSér Tyr & nl*Ser'Thr G u- ani de (SEQ ID. NO.: 81)

Ac- Al aAsnLysSer Tyr @ nl Ser Ser Thr @ u-ami de (SEQ I D.NO. : 82) '

- 120- Ac- Al aAsnLysAl aSer Tyr d nl Ser Al Thr@ u-anmide (SEQ ID.NO : 84)
Ac- Al aAsnd ul | eSer Tyrd nl Ser Al aSer Thr d u*afride (SEQ I D. NO.: 85)

Ac- AsnLysl | eSer Tyr GLnl Ser Ser - ami de ( SEQ | D. NO 16)
Ac- Lysl | eSer Tyr d nl SerSer am de (SEQ I D. NO. :

R e T
c- Al aSer Tyr
Ac- Al aAsnL%;sI %éeli?r ani N9N87)’ 92)

Ac- Al aAsnLys| AeSBY ﬂ'ﬂéSdfr sH|S&eSerSeThr ani (SEQHD.NDNAS), 93)....

A e SRS T SRR NG3) (REPLACEMENT SHEET

Ac- Al aSer Tyr GAshbysBeS&Tyi(ia|Sern i d€SESE

- | ZBMA&.
e ze;zafyzﬁﬁgﬁ%wwr o SRDNORARG or | LT

8. An assayASt)A ﬂMNI@&P@C(ﬁ Cftic JEQF Z)ee priost at e

speci fic anti §HA'r 118S M%m GIn|SeARrSerThr t he (SEQSIINO.: 33) oo

reacting a substra ﬁﬂéﬁ&j‘é‘% ate '@E@%yo 35),

ol i gopept i de ﬁﬁAl'g
tlhat '3 LGC?QASEAQ Heseﬂyﬁ@mm&ﬂmml yt | GEQID.NO.: 36),

cl eave r

sanpl e; a%d Xsnﬁygﬁe%ﬁxﬁﬁﬂﬁbf@@ﬁ%et h@g@ygﬁ pgt)é has been

c:c egved. Asn é'sLeuSerTyfﬂihﬂEhESqusﬂhrdl nI o e nI t he st eﬁ
of detectin nc ICI anal yzi ng the
assay m xt u? ?L%ﬁ m@’s‘fﬁ. chr o% %S y %0

An assay for AsnAtrgﬂyu gr Tyrin|dhsSerSesiThrnni b ed0):iic activity
of prostate SREfl §5ValSérHRG erSefPhr  (SEQID.NG. A1)y eacting a

g VASaf T CerSerser B ASEQIBAB LA 3 5007

proteol yti Ca'GhE&@VuISbrﬂSyrGlnlSerSerSerThr {SEQ. DNt et Ppecific

antigen, wthah e RESSMAGIn[TheSerSerThr  (SEQJID.NO.: 34), or
AsnLysIleSerT yrGIn|SerSerSerThr (SEQ.ID.NO.: 44).

7.  The oligopeptide according to Claim 1 which is

AlaAsnLyslleSerTyrGln|SerSerSerThrGlu-amide (SEQ.ID.NO.: 11)
Ac-AlaAsnLyslleSerTyrGIn|SerSerSerThrLeu  (SEQ.ID.NO.: 70)

Ac-AlaAsnLysIleSerTyrGln|SerSerSerThrGlu-am1de (SEQ.ID.NO.: 11)
Ac-AlaAsnLyslleSerTyrGln|SerSerSerThrLeu-amide (SEQ.ID.NO.: 70)
Ac-AlaAsnLyslleSerTyrGln|SerAlaSerThrGlu-amide (SEQ.ID.NO.: 73)
Ac-AlaAsnLyslleSerTyrGIn|SerSerLysThrGlu-amide (SEQ.ID.NO.: 74)
Ac-AlaAsnLyslleSerTyrGin|SerSerThrGlu-amide (SEQ.ID.NO.: 75)
Ac-AlaAsnLysIleSerTyrGln|SerSerGInThrGlu-amide (SEQ.ID.NO.: 78)
Ac-AlaAsnLyslleSerTyrGlnjSerAlaLysThrGlu-amide (SEQ.ID.NO.:79)
Ac-AlaAsnLyslleSerTyrGln|SerThrGlu-amide (SEQ.ID.NO.: 81)
Ac-AlaAsnLysSerTyrGin|SerSerThrGlu-amide (SEQ.ID.NO.: 82)



/)

ECIfIIT antigen in the presenc

e JMADMIUT ™ 5 T

ability of jthe test “subst ahc
to inhibit protedlyt i ¢ acti Vi ty of prostate SPEGIMAR 1998 | pe
Is indicated by a decrease in the cleavage of the substraje
as conpared to the cl eavage of the subst iQe in the abs¢nCe '
of the test substance. 11. ni ssay accordinpg to Caimi0
wherein the step of detecting whether the substrate has béen cl eaved )
conprises anal yzing the assay m xture by high performance liquid

chromat ogr aphye-AlaAsnL sﬁll%S pjSesAlsS ey THrGlusamids ul(SEQ.IDINO.:

treatment of prostate ancer vvh ch conprises a cytotoxic agent attached to
a ol i gopepti ) wherein the oli gope ti de conprises a sequence of am no

gfggtsai Qatsp;%?-?@ﬁﬂnt@ﬁﬂws&r SezAlaSerTiadt-annde y(tSEQE%IN@Y StS)ee

oes no
conpri se se rﬁnys?ﬂﬁ]er?néﬁgﬁbgéé[rgﬁglaﬁﬁﬁn SEQF%EN%;}]Q?M attachnent
is a coval entAdnd.rysIlBSei‘TglnGhltSﬁr et-apide (SEQIDHQ 806Xhe conj ugat e

vt ot oxi ¢ 23&?@5&2@‘@@&%%@@?%”% By

ant hracycl i ne%-aMaISFYEVTGM&fSC (ﬁ? k@m&?)dr ugs,

Cg o .hﬁ. nmet 0 gV&?JﬁlafASJ\LJsIleS&)I‘)Irﬂ?rg: éfs'%xqm@hemmahes (SEQ.ID.NQ.: 9%)

P) cycl ophos %%ﬂﬁ S[ﬂ-rbg&leseﬂ‘y Tyg Aéﬁg ]Ht'ﬁ%lﬂg (§E6 BRO. 1§3)

' Ac-AlaSerTyrGIn|SerSerLeu-amide (SEQ.ID.NO.: 94)

Ac-AlaAsnSerTyrGln|SerSerSerThrGlu-amide (SEQ.ID.NO.: 95)
Ac-AlaSerTyrGin|SerSerSerThrGlu-amide (SEQ.ID.NO.: 96)
Ac-SerTyrGlIn|SerSerSerThrGlu-amide (SEQ.ID.NO.: 97) or
Ac-AlaAsnLysAlaSerTyrGln|SerAlaSerCys-amide (SEQ.ID.NO.: 98).

D

-

8. An assay for determining proteolytic activity of free

prostate specific antigen in a sample, comprising the steps of:

(a), reacting a substrate, wherein the substrate is an
oligopeptide that comprises a sequence of amino acids
that is recognized and selectively proteolytically
cleaved by free prostate specific antigen, with the
sample; and

(b), detecting whether the substrate has been cleaved.

9.  The assay according to Claim 8 wherein the step of
detecting whether the substrate has been cleaved comprises analyzing the
assay mixture by high performance liquid chromatography.

10.  An assay for identifying compounds which inhibit the
proteolytic activity of prostate specific antigen, comprising:
(a), reacting a substrate, wherein the substrate
comprises a sequence of amino acids that is
recognized and selectively proteolytically cleaved by
free prostate specific antigen, with free prostate



The conjugate according to Caim12 wherein the

-122-
cyt ot oxi c age "Iﬂﬂﬂﬂ#! ”Htuuﬂonlthe fol | owi ng cytotoxic agents: a)
doxonbi ci n, cin c) daunorubi cin, d)

am nopterin, met hot rexat e, f) nethopterin, 9)
mCMOronmhoHexme h) mtonycin C 1) porfironycin,

j) 5-fluorouracil, k) 6- nercaptopuqzqe ~ 1) cytosine

ar abi nosi de, m podophyl | ot oxi n, n) et oposi de, 0)

et oposi de phosphat e, p) nel phal an, g) vinblastine, = t)
vi ndesi ne, u) estranustine, v) cisplatin, '

W)
cycl ophosphani de, and speclﬁc)aqtlagnwh@@resence of a test substagce; The conj ugat e
according to Claim12 Wh&%{:‘l n the cytotoxic agent is selected from
doxorubi cin and vinblastThne or a cytotoxic derivative thereof.

16. The conjugate ¢jcor dtedingowhbthbrmte susahtei Rast beenColedled)iif whiehtthe S
doxorubicin or a cytotoxic_ _derjvative_thereof.

- 123 - 17. abilityeof b festymibstange o ihibig projealytic #ativisy of progiate

formula I: specific antigen is indicated by a decrease in the cleavage of the
substrate as compared to the cleavage of the substrate in the absence
of the test substance.

11.  The assay according to Claim 10 wherein the step of detecting
whether the substrate has been cleaved comprises analyzing the assay mixture by
high performance liquid chromatography.

12. A conjugate which is useful for the treatment of prostate cancer
which comprises a cytotoxic agent attached to a oligopeptide, wherein the
oligopeptide comprises a sequence of amino acids that is recognized and selectively
proteolytically cleaved by free prostate specific antigen and provided that the
oligopeptide does not comprise semehogelin I or semenogelin II, wherein the
means of attachment is a covalent bond or a chemical linker.

13. The conjugate according to Claim 12 wherein the cytotoxic agent

is a member of a class of cytotoxic agents selected from the following classes:
a) anthracycline family of drugs,
b) the vinca alkaloid drugs,

c¢) the mitomycins, . REPJ_.ACEWNT SHEET

d) the bleomycins,

2 8 MAR 1998

e) the cytotoxic nucleosides,
f) the pteridine family of drugs,

g) diynenes,

h) estramustine,
i) cyclophosphamide, and
j) the podophyllotoxins.



wheérein: oligopeptide is an ollgopeptlde which is specifically

“recogni zed by t”mnmnmuﬂﬂlﬂﬂwspem fic antigen (PSA) and is capabl e of

" bei ng prot-eol yt the enzymatic activity of the free
prostate speC|f|c antlgen *XL*is absent or is an amino acid selected from

a) phenyl al ani ne, b) | euci ne, c) valine, d) isoleucine,
e) (2-naphthyl)al ani ne, f) cycl ohe‘xyig ani ne, g) di phenyl al ani ne,
h) norvaline, and j) norleucine; hydrogen or -(C=ORerr]; and

- 124- Rlerr] is (Jerr]-GC6-alkyl or aryl. 18. The conjugate
according to Caim17 wherein:
14.  The conjugate according to Claim 12 wherein the

cytotoxic agent is selected from the following cytotoxic agents:
a) doxorubicin, o
b) carminomycin, |
¢) daunorubicin,
d) aminopterin,
e) methotrexate,
f) methopterin,
g) dichloro-methotrexate,
h) mitomycin C,
1) porfiromycin,
J) S-fluorouracil,
k) 6-mercaptopurine,
1) cytosine arabinoside,
m) podophyllotoxin,
n) etoposide,
0) etoposide phosphate,
p) melphalan,
q) vinblastine,
r) vincristine, : =
s) leurosidine, RERLACEMENT SHEET
t) vindesine, 2 8 MAR 1998
u) estramustine,
v) cisplatin,
w) cyclophosphamide, and
x) leurosine.

15. The conjugate according to Claim 12 wherein the
cytotoxic agent is selected from doxorubicin and vinblastine or a
cytotoxic derivative thereof.

16. The conjugate according to Claim 12 wherein the
cytotoxic agent is doxorubicin or a cytotoxic derivative thereof.



ol rgopeptide i s an olfigomer that conprises an am no acid sequence sel ected

from a) AsnLysl (SEQ ID.NO: 13), b)
"LyslleSerTyrd@nl S Iﬁ ll( 14), «c¢)
G yd uAsnd yval 4 s aaSerlleTyrl Serd nThrdu (SEQ I D. NO. :

15), d) dyLysA@ylleSerSerd nTyrl Ser AsnThr G ud uArgLeu (SEQ ID.NO. : 2),
e) AsnLysl | eSerTyrTyrl Ser (SEQ I D. NO. : ), f) AsnLysAl aSer Tyrd nl Ser
(SEQ ID.NO.: 128), g) SerTyrd nl Ser Ser ~ I’IjgéEQ. I D.NO.: 129), and h)

hAr gTyr d nl Ser Ser (SEQ ID.NO : 141); wherein hArg is honoarginine and
Xaa is any natural amno acid; XL is absent or is an am no acid sel ected
from a)leucine, 17. bITHeseogjugateacesrding to Claimal 6 o€ theformixld b
acetyl, pivaloyl or benzoyl. -125-
19. The conjugate according to Claim 16 whieh is selected from

OH  X_ - oligopeptide - R

wherein;

oligopeptide is  an oligopeptide which is specifically recognized by
the free prostate specific antigen (PSA) and is capable of being
proteolytically cleaved by the enzymatic activity of the free prostate
specific antigen;

XL is absent or is an amino acid selected from:
a) phenylalanine,
b) leucine,
¢) valine, _—
d) isoleucine, ﬁLACEmNT SHEET
e) (2-naphthyl)alanine,
) cyclohexylalanine,
g) diphenylalanine,
h) norvaline, and
J) norleucine;

R is hydrogen or (C=O)R1; and



wherein X is: @] H2N-
AsnLysl | eSer Tyrd n

SEQ I D. NO.: 13),
‘0 HON- AsnLysfmmwﬂ (SEQ ID.NO.: 16),
O H2N- AsnLysl | e r -C— (SEQ ID.NO.: 17),
0 H2N- AsnLysl | eSerTyrd nSerSerSerThr -G (SEQ ID. NO. :10),
0 H2N AsnLysl | eSer Tyr @ nSer Ser Ser Thr G u -, % (SEQ ID. NO. : 3),
O  H2N-Al aAsnLysl | eSer Tyr G nSer Ser Ser TRl&® -G (SEQ | D.NO.: 11),
-126- O '

AcHN- Al aAsnLysl | eSer Tyr @ nSer Ser Ser Thr - C- (SEQ ID.NO : 117),
O AcHN - Al aAsnLysI | eSer Tyrd nSer Ser Ser ThrLeu- G (SEQ ID. NO : 70),

O AcHN- Al a s@&%gs nﬁﬁl nSer Al aSer Thr Leu- C- (SEQ I D. NO : 118),
O AcHN Al dasd 8 YAl aSerLeu-CG  (SEQ ID.NO: 119),

O
O
O

AcHN- Al aAsnLysAl aSer Tyr d nSer Ser Ser Leu- C- (SEQ I D. NO. : -120),

ACHN: Al aAsnLysA @Ser FiL O iSee 8" diiing 16 Fich B7 PerdiBl)

oligopeptide is an oligomer that comprises an amino acid sequence
selected from:

a) AsnLysIleSerTyrGin|Ser (SEQ.ID.NO.: 13),
b) LyslleSerTyrGlIn|Ser (SEQ.ID.NO.: 14),

c) GlyGluAsnGlyValGInLysAspValSerGinXaaSerlleTyr|SerGInThrGlu
(SEQ.ID.NO.: 15),

d) GlyLysGlyIleSerSelGlnTyrlSerAsn'IhrGluGluArgLeu
(SEQ.ID.NO.: 2),

e) AsnLysIleSerTyrTyr|Ser (SEQ.ID.NO.: 127),
f) AsnLysAlaSerTyrGIn|Ser (SEQ.ID.NO.: 128),
g) SerTyrGin|SerSer (SEQ.ID.NQO.: 129), and
h) hArgTyrGIn|SerSer (SEQ.ID.NO.: 141);
wherein hArg is homoarginine and Xaa is any natural amino acid;

X]_ is absent or is an amino acid selected from:

a)leucine, ~
b) isoleucine, and {REPLACEMENT SHEET
d) valine; and 2 8 MA® 1908

R is acetyl, pivaloyl or benzoyl.




AcHN- Ser Tyr d nSerSerSerteu-CG——— (SEQ I D. NO. : 144),

O AcHN- hAr gT (SEQ I D. NO.: 145), _

0 " AcHN - Ly W Eﬁmeu C (SEQ ID.NO.: 124), or

O AcHN- e-C (SEQ ID.NO : 146). 20.
The conjugate according to Caim215 of the formul a

CH [err] wherein: oli gopep:lZSe S an ol i gopeptide which is
specifically recogni zed by the free pros e specific antigen (PSA) and is

capabl e of being proteolytically cleaved by the enzymatic activity of the
free prostate specific antigen.

19. The conjugate according to Claim 16 whieh is
selected from: ' '

CHg ©
NH
/
OH X
wherein X is:
0
HoN— AsnLyslIeSerTyrGlnSer—CO— (SEQ.ID.NO.: 13),
HoN— AsnLysIleSerTyrGlnSerSer—g— (SEQ.ID.NO.: 16),
O
Il
H,N— AsnLyslleSerTyrGInSerSerSer —C— (SEQ.ID.NO.: 17),
]
H,N— AsnLyslleSerTyrGInSerSerSerThr —C— . (SEQ.ID.NO.:10),
O
I , '
HoN—AsnLyslieSerTyrGinSerSerSerThrGlu —C- (SEQ.ID.NO.: 3),

O
l .
HoN— AlaAsnLyslleSerTyrGinSerSerSerThrGlu —C— (SEQ.ID.NO.: 11),

REPLACEMENT SHEET
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Ay

- 126 -

O
Il
AcHN— AlaAsnLyslleSerTyrGinSerSerSerThr—C—

1]

AcHN— AlaAsnLyslleSerTyrGinSerSerSerThrLed-C—
1

AcHN— AlaAsnLysAlaSerTyrGinSerAlaSerThrLew-C —

' i
AcHN— AlaAsnLysAlaSerTyrGinSerAlaSerLeu—C—

i
AcHN— AlaAsnLysAlaSerTyrGInSerSerSerLeu—C—

O
- M
AcHN— AlaAsnLysAlaSerTyrGInSerSerLeu—C—

(SEQ.ID.NO

(SEQ.ID.NO.:

(SEQ.ID.NO.

(SEQ.ID.NO

(SEQ.ID.NO

(SEQ.ID.NO

L 117),

70),

:118),

.. 119),

.2 120),

.2 121),

t
AcHN—SerTyrGinSerSerSerLeu—C— (SEQ.ID.NO.: 144),

[
AcHN—hArgTyrGiInSerSerSerLeu—C— (SEQ.ID.NO.: 145),

O

I
AcHN—LysTyrGinSerSerSerLeu—C— (SEQ.ID.NO.: 124),

O

i
AcHN—LysTyrGinSerSerNle —C—  (SEQ.ID.NO.: 146).

or

20. The conjugate according to Claim 15 of the formula

2 8 MAR 1998




* [ L M s *

-127 -

1
CONH - oligopeptide - C - NH,
I |

wherein;

oligopeptide is  an oligopeptide which is specifically recognized by
the free prostate specific antigen (PSA) and is capable of being
proteolytically cleaved by the enzymatic activity of the free prostate
specific antigen.

REPLACEMENT SHEET
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