(51) ., Int. CL6
CO7K 14/635

olrt

=53] 10-0497709

(193 =53 H (KR)
(12) 5533 HE B

(45) TL¥A 20051069234
(11) 5¥sE  10-0497709
(24) 559x 20059064917d

10-1999-7006165 (65) T7/H% 10-2000-0069952

199907€074 (43) F/NL = 2000911¥€25¢
199907€07¢

PCT/US1997/022498 87) wA TN % WO 1998/30590
19971124908 = A&7 L =} 1998074 16Y

(81D A=

(30) $-AAF%

(73) 531AA

(72) v+ =}

(74) &l

AAR A &

pul k= RAS

US| - drp o}, of2 Yo}, @ AEgol, @ AE Ao}, opA|2nlol R, B Ao} 3 2
AaLru, wpEnke s Brefol, Bepd, Wk g s Ay, 29k For, Fab, AlS, 5
ok, ol 2Eyol, 299, AfE, =, ZLFAoF, Gl o] Aetel, ofolERlE, A,
L, 7127 =2, 53, U§Nl s, 7RIS AT, AJIEF A of, AE|Tt, el ole}, HAaE, 2
Fotyol, A2, etEH| o}, Eknl, vlurtagtE, vy ol gy, $an, weke, ¥
Aa, w2do], FAAE, SRyl S2nby|o}, BpA 7| A%, FEAW, HolY], Egyo}
EEubal, gty §-3t v, S-2u7| A8, HEY, 2UE, x 250, Frhyol, 2 A]
of, ek, 29 dl, A7k E, 7hy, Aol Alelete] 2, AlEnH]of Al ZHUZR, FntE
.

[e))]
=,
7

AP ARIPOS& @ 7, e, &ete], o, Aopdals, 9200, 7, nka 4,

EA f2h A0} S8 © o uuo}, ofa| 2ol Welfo, )27 2 At A5 a8 B,
2 Ao}, EpH 7] 2k, FE A,

08/779,768 19979014074 1] =(US)

08/813,534 19979034074 ] =(US)

Sl o ZAlolf 1 2 Al 2A] o vhE ] 7hu g Allm 911, off 2~ of of 2.
Eepos o X

75016 wHe] ¥ 7 SW= B¥4 51-53

KAl
n gt ollo] 0]01701 = 2 el Al 2] 7} =2}o] H 40
fro) S8l

(54) 3 5229 TFA

T AN sEE-vd A PTHrP) o] 2] fete]= WA, opv]mal 7] 5 shit



%53 10-0497709

F3473d T2 E("PTH")S 71744 dlEn]del o)) Aty = Ze|felo]=olt), A7 s 2#9 =3t £3F Je =
8471 ¢] ofn = AF W71 &2 FAH ] 9tk PTHe A& %S PTHO N-Ze7| (¢S S0, o}n| =4k 2+7] 1 W A] 34)
o] Mefol= AHo ofs] AJY2E = ), FAA S22 -wked Gl d("PTHrP")2 PTHel tfgt N-2dhr] S5 2%
(homology)E Z+i= 139 WA 17370 9] o] wAkS zhi= dal A o|t}, PTHrP= YWl PTH/PTHrP =849 thst 2
8-S Z3ksl= PTHol| 2o A&84 of 8-S 7] 2th Tregear %, Endocrinol., 93:1349 (1983). o o1& 9, d & =
o] 7t A A, & o2 g% PTH HElo| == EA 3l o] $kt}, Nissenson 5, Receptor, 3:193 (1993).

PTHE ?(%)ﬂ (mass) B A(quality) S 25 FFA 7| = Ziif% vElskth Dempster =, Endocrine Rev., 14:690
R

(1993); ¥ Riggs, Amer. J. Med., 91 (Suppl. 5B): 37S (1991). 7t 2 o 2 Fol®l PTHY F3}4 ¢ a3t Fvha5d
A G2 E o2 A FA FE5 GAl(antiresorptive) A BE WAL = AR EY WA g AR EA AN 25 UE
Wt} Slovik 5., J. Bone Miner. Res., 1:377(1986); Reeve 5, Br. Med. J., 301:314(1990); ¥ Hesch, R-D %,
Calcif. Tissue Int'l 44:176(1989)

A,-Val-A,-Glu-A.,-Gln-A,-A,-His-Asn-A, -A,,-Lys-His-A ;-

Ayo-Ayy-Byg-Byg-ATg-By -Ayy-Byy-Rgy -ATg-Ly S -Byq-Bog-B,g-

Ayp-Ay Ay -Ag-Ay-R,,
871 2 1ol A,
A< Ser, Ala %=+ Dap;
A= Ser, Thr B2 Aib;
Az Leu, Nle, Ile, Cha, B-Nal, Trp, Pal, Acc, Phe %=+ p-X-Phe(e{7]¢ll A, X+= OH, & &7 &+ CH,):
A, Leu, Nle, Ile, Cha, -Nal, Trp, Pal, Acc, Phe .= p-X-Phe(e] 7|94, X&= OH, & =7 £+ CH,);
AS-E— Met, Nva, Leu, Val, Ile, Cha, Acc %=+ Nle;
A2 Leu, Nle, lle, Cha, B-Nal, Trp, Pal, Acc, Phe ¥= p-X-Phe(e] 7]l 4, X&= OH, &= E=CH,);
Ay Gly, Acc EE Aib;
A% Leu, Nle, Ile, Cha, B-Nal, Trp, Pal, Acc, Phe ¥+ p-X-Phe(e{7]°l| A, X&= OH, & =7l ¥+ CH,);
A<= Ser, Asn, Ala 5= Aib;

A& Ser, Thr E3= Ajb;
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AIBt Met, Nva, Leu, Val, Ile, Nle, Acc, Cha B+ Aib;
A9 Glu B Aib;

Aﬁt Val, Acc, Cha =+ Met;

Agyi= Acc B+ Glu;

A, SL Trp, Acc =+ Cha;

Ag,+= Leu, Acc B=+= Cha;

A, —S—Lys Aib, Leu, hArg, Gln, Acc %=+ Cha;

Ayg Leu, Acc B=+= Chas

Aggi= Glu, Acc E+= Aib;

A302 Asp B+ Lys;

A4 Val, Leu, Nle, Acc, Cha == A%,

A, Phe, Tyr, Amp, Aib & &%,

R, % Ry 717 =94

SO H, Cp_yy B, Cypy BAE, gy DAL, €))Ly HZELA, C_, Srol =B A2,
Cyory SFOIZZA AL, Coyy SIS ALY iz Cy g POl HAME LR iz Ry AR, F 3 9 shif
ZEA, €y, FOIEZALA, C,

7k COE (719l A, E;& Cy_yy 24, Cypy 71]% Crop LA, Cyyyg
o}olciﬂﬂﬂlé Ciogg SOl =52 - Jﬂéo e c11 D EAME%O—J—A); EL
R, OH, NH,, Cy_j, @54 ® NH-Y-CH,-Z(o]7]ell A Y& Cy_y, dtol =2 IHE ¥-%(moiety)©] 3L Zi= H, OH,
CO,H 1= CONH,)olH;

T Ag Az Ag Ay Mg As Aggs Agps Aggs Aggs Agys Aggy Agg, Agg B35 Ag) T 4015 SHHE Accelth
71 A Lol bz g o] fEtol = B 19| oA o R §8Ted A9 o= vt Atk

[Ahc”  YIhPTH(1-34)NH,; [Ahc” 11 Nie® 18 Tyr¥hPTH(1-34)NHy;  [Ahc! ThPTH(1-34)NH,;
[Ahc” 1 ISThPTH(1-34)NH,; [Ahc” ThPTH(1-34)NH,; [Ahc??ThPTH(1-34)NH,; [Ahc?* ThPTH(1-34)NH,; [Nle®
18 Ahc?"JhPTH(1-34)NH,; [Ahc?®]hPTH(1-34)NH,; [Ahc® ThPTH(1-34) NHy; [Ahc?* 28 31JhPTH(1-34)NH,;
[Ahc?* 2831 Lys30ThPTH(1-34) NH,; [Ahc®® 31 ThPTH(1-34)NH,; [Ahc®ThPTH(1-34)NH,; [Ahc®* 27, Aib®,
Lys®IhPTH(1-34)NHy;  [Ahc®t 27, Ab%Y, Lys®®, Leu?']hPTH (1-34)NH,; [Ahc®ThPTH(1-34)NH,;
[Ahc'?ThPTH(1-34)NH,; [Ahc*’] hPTH(1-34)NH,; [Ahc®?IhPTH(1-34NH,: [Ahc** 27 ThPTH(1-34)NH,;
[Ahc®* 27, Aib®]hPTH(1-34NH,;  [Ahc®, Aib*ThPTH(1-34)NH,; [Ahc®’,  Aib*1hPTH(1-34)NH,;
[Ahc'®IhPTH(1-34)NH,; [Ahc®ThPTH (1-34)NH,; [Ahc!® 27, Aib?]hPTH (1-34)NHy; [Ahc!® 24 27 Ajp29)
hPTH(1-34)NH,; [Ach]?*hPTH(1-34)NH,; % [Ahc®?, A1b29]hPTH(1 -34)NH,; [Ahc??, Leu®’, A1b29]hPTH(1—
34NH,; [Ahc?*, Leu?’, Aib?®] hPTH(1-34)NH ,,.

e A elo] oI, B ume a7] A 20] Weol= w ofs Ao w 5871w P SH o .
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Ry

A, -Val-A;-Glu-A.,-Gln-A,-A,-His-A,,-A,,~-A,-Lys~-A -A -
/
RZ

RAje-Byy-Ryg-AgmAYg-Arg-Ryy - Ry - Rgy~Ags - Ao - Rgy - By -

Boo-Rag-Byy-Ay-Ag-Ay,-R,

7] 4 2o,
A2 Ala, Ser 3= Dap;
A= Ser B Aib;
A= His, Ile, Acc %=+= Cha;
A2 Leu, Cha, Nle, B-Nal, Trp, Pal, Acc, Phe % p-X-Phe(e]7]el A, X+= OH, =7l %= CH,):
Ag Leu, Met, Acc ®+= Cha;
Alo Asp ¥+ Asn;
AHL Lys, Leu, Cha, Acc, Phe B+ 3-Nal;

Ay Gly, Acc <= Aib;
A, Ser = His;
A+ lle, Ace <= Cha;

16+ Gln 5= Aib;
A<= Asp B+ Alb;
Ajg+= Leu, Aib, Acc <= Cha;
A= Arg = Aib;
Agyi= Phe, Glu, Aib, Acc B+= Cha;
A23—8— Phe, Leu, Lys, Acc ¥+ Cha;
Ay, Leu, Lys, Acc B+= Cha;
Ag=+= His, Lys, Aib, Acc = Glu;
A%L His, Aib, Acc =+ Lys;
Ay, Leu, Lys, Acc %5 Cha;
A, —S—He Leu, Lys, Acc =+ Cha;
Aggi= Ala, Glu, Acc == Aib;

ASO-E— Glu, Leu, Nle, Cha, Aib, Acc B+ Lys;



%53 10-0497709

E%}\]OEL;”%7 C7720 —8]—015‘_1 ] ]éoli’al T= Cll 20 8]'01 ]1/}‘45101—721 T Rl gl R,% 276 O]'"]' UJ 0]_\,]_11}- COEIO]
(G171914 By Cp_yy 82, Cyoyy 22, Cypp B, C; Lo Ay thEE el € shelER AR, C,
ol =2 A A, C;_yy SOl =B A A DL Ei= €y SPOIESALIR L) 3

R, OH, NH,, Cy_jp &FA] B NH-Y-CH,-Z(o1 7114 Y Cp_y, Sl =27HE BE (moiety)o] 3L Zi H, OH,
CO,H 3= CONH, D)ol m;

T = = A = 3 =
T Ag A Ag App Agg Agg Apg Agg Aggy Mgy Ags, Ags Aggs Agg, Aggs Aggy T35 Agy T A0l Shs Accel

7] 4 20 5he B gl et = w9 A0 R 8475w 9l At Bt 2

[Glu?? | Leu®® 28 Lys?6: 30 Aib®, Ahc®' ThPTHrP(1-349)NH % [Glu?* 2°, Ahc®, Lys?® 30 Leu®® 31
AbZYThPTHrP(1-34)NH,; [Glu?? 25, Leu?® 2831 1ys26: 30 Ahc?7) Aib?YThPTHrP(1-34)NH,; [Glu?? 2529, Leu?®
2831 Lys 26, Ahc®hPTHrP(1-34)NH,; [Cha®?, Leu® 2% 31, Glu®®, Lys®0 %0, Ahc®?, Aib® IhPTHrP(1-34)NH,;
[Glu?? 25, Leu?® 28 31 Anc?t, Lys?6 30 Aib2Y]hPTHrP(1-34)NH,; [Glu 22 29, Leu?3: 28 31 Ajp2°, Lys26 30,
Ahc?"JhPTHrP(1-34)NH,; [Glu?Z, Leu?? 28 31 Ajb2> 29, Lys?6: 30 Ahc?"ThPTHrP(1-34)NH,; [Ahc??, Leu?? 28
31, Glu?®, Lys?® 30, Aib??IhPTHrP(1-34)NH,; [Glu?® 2, Leu? 3!, Lys?6: 30, Anc?8, Aib??IhPTHrP(1-34)NH,;
[Cha 22, Ahc??, Glu®®, Lys?0 30, Leu?® 31, Aib2YThPTHrP(1-34)NH,; [Ahc?? 24 27 Leu?3 28 31 Glu 2°, Lys?0- 30,
Aib?ThPTHrP(1-34)NH,; [Cha®?, Leu®® 2% 31 Ahc®! 27 Glu®, Lys?® 39 Aib?’|hPTHrP(1-34)NH,; [Glu®,
Leu?? 28 310 Ahc?t 27 Lys®: 260 Aip29]hPTHrP(1-34)NH o [Ahct® 24 27 Glu®2, Cha?®, Lys?> 26, Leu®®
Aib?ThPTHrP(1-34)NH,; [Glu??, Cha?®, Ahc®, Lyc?® %5, Leu?®, Aib®* ThPTHrP(1-34)NH,; [Glu?* 2°, Leu®® 2%
°L Lys®, Ahc®’, Aib®, Nle® InPTHrP(1-34)NHy: [Ser!, le®, Cha™ ', Me'®, Asn'®, His', Glu®* 2, Leu® % 21,
Lys?® 30 Ahc??, Aib®ThPTHrP(1-34)NH,; [Ser!, Ile®, Met &, Asn10 Leut! 23 2831 pjsld, Cha10 Glu?® 20
LysZ6: 30, Ahc?’, Aib??]hPTHrP(1-34)NH,; [Cha®?, Ahc23, G1u25, Lys?0: 39, Leu?® 31, A1b29]hPTHrP(1—34)NH2,
[Glu?2, Ahc?3, Aib% 29, Lys?6 30 Leu?® SUIWPTHrP(1-34)NH,; [Glu?% 2°, Leu®® 28 31 Lys26 30
Ahc??ThPTHrP(1-34)NH,; [Cha??, Leu?® 2831 Ahc?t, Glu?®, Lys?0 39, Aib2?ThPTHrP(1-34)NH ,; [Cha??, Leu??
28, 31, Ah024’ 27’ Glu25, LySZG’ 30, Aib29]hPTHrP(1—34)NH2; [Glu 22, 25’ Leu23, 28, 31’ Ahc24, 27’ LySZG’ 30,
Aib?YThPTHrP(1-34)NH,; [Ahc?® 24 27 Leu?3 28 31 Glu 25, Lys?0 90, Aib® |hPTHrP(1-34)NH,; [Cha®?, Leu®
2831 Aib#> 29 Lys®0 39 Ahc?’ nPTHrP(1-34)NH,; [Ahc®® 27, Leu?® 2831 Ajp2> 29, Lys#6: S0ThPTHrP(1-
34)NH,; [Glu?2, Leu?® 2831 Ahc?t 27 Lys25 2630 Aip2IThPTHrP 1-34)NH,; [Glu??, Leu® 28, Ahc?* 27, Lys®>
2630 Aib29ThPTHrP(1-34)NH,; [Glu®?, Cha®3, Ahc®! 27, Lys® 2630 Leu?®, Aib?ThPTHrP(1-34)NH,; [Glu®®
25 Cha?®, Ahc?t 27 Lys?0: 30 Leu?® 31 Aib2YThPTHrP(1-34)NH,; [Glu??, Cha®®, Ahc?* 27, Lys?% 2630 Ley?8 31,
AbZYThPTHrP(1-34)NH ,; [Glu??, Leu?® 2831 Ahc?h 27 Lys25 26 Aip29]hPTHrP(1-34) NH,; [Glu??, Leu®® 28,
Ahc?t 27 Lys?% 26 Aib?YThPTHrP(1-34)NH,; [Glu??, Cha®3, Ahc?t 27, Lys?® 26, Leu®® 31, Aib?YIhPTHrP(1-34)
NH,; [Glu??, Cha?®, Ahc?! 27, Lys?® 6, Leu®, Aib??]hPTHrP 1-34) NH,; [Glu®?, Leu®> 28, Lys® %6, Ahc?7,
Aib?YThPTHrP(1-34)NH,; [Glu®?, Leu® 28 31 Lys?> 26, Ahc?’, Aib??]hPTHrP(1-34)NH,; [Glu??, Leu®? 28 31,
Lys?> 2630 Anc??, Aib?YJhPTHrP(1-34)NH,; [Glu??, Leu® 28, Lys?> 26: 30 Anc?”, Aib®)ThPTHrP(1-34)NH,;
[Glu??, Cha?®, Ahc?!, Lys?> 26 Leu?®, Aib??]hPTHrP(1-34)NH,; [Glu?? 20, Leu?® 28 31 1ys?06, Ajp?Y,
Ahc®ThPTHrP(1-34)NH,; [Aib?% 29, Leu?® 28 31 Glu?, Lys®0 30 IhPTHrP(1-34)NH,; [Cha??, Ahc??, Glu?> 27,
Lys 26 39 Leu®® 31JhPTHrP(1-34)NH,; [Cha??, Leu?® 28 31 Anhc?, Glu® 29, Lys?6 S0]hPTHrP(1-34)NH,;
[Cha®?, Leu®* 2% 31 Glu® 29, Lys?® %0 Ahc®" IhPTHrP(1-34)NH,; [Cha®, Leu®® *1, Glu*> 29, Lys?% %,

_5_
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Ahc®IhPTHrP(1-34)NH,; [Cha®?, Leu® 28 31 Glu?> 29, Lys?6, Ahc®IhPTHrP(1-34)NH,; [Cha®?, Leu® 25,
Glu®> 29, Lys? 30 Ahc® ThPTHrP(1-34)NH ,; [Glu®® 29, Ahc®®, Aib?, Lys®® %0, Leu®® *1IhPTHrP(1-34)NH,;
[Ahc?2, Leu? 28 31 Aib%5, Lys?® 30 Glu?ThPTHrP(1-34)NH,; [Glu®? 29, Leu® 28 31 Anc?!) AibZ5, Lys?®
SOThPTHrP(1-34)NH,; [Glu®® 29, Leu® 31, Aib®, Lys®0 3% Ahc 28] hPTHrP(1-34)NH,; [Glu®* 29, Leu® %8,
Aib®, Lys® 39 Anc'] hPTHrP(1-34)NH,; [Glu 2% 2, Leu® 2% 31/ Aib®, Lys®, Ahc®®] hPTHrP(1-34)NH,;
[Glu?2 25 29 Leu?® 2831 Tys 26 Ahc??, Aib*°] hPTHrP(1-34)NH,; [Glu?2 25 29, Leu?® 28 31 Ahc?t) Lys?S,
Aib®°] hPTHrP(1-34)NH,; [Ahc??, Leu?® 28 31 Glu® 29, Lys?0, Aib®°] hPTHrP(1-34)NH,; [Ahc??, Leu®> %8,
Glu?> 29, Lys26 30 3LhPTHrP(1-34)NHy; [Glu?2 2529, Leu? 28, Lys20: 31 Ahc?OThPTHrP(1-34)NH,; [Glu?2 2>
29 Leu® 28, Lys?6: 3031 Ahc?"ThPTHrP(1-34) NHy; [Ahc??, Cha®?, Glu®, Lys?6 %0, Leu®® 31, Aib? ThPTHrP(1-
34)NH,; [Ahc??, Cha??, Lys?® 206- 30 Leu®® 31 Aib*)]hPTHrP(1-34)NH,; [Ahc??, Cha??, Lys® %6, Leu®® 31,
Aib?ThPTHrP(1-34)NH,; [Ahc?, Leu® 28, Lys® 25, Aib?) IhPTHrP(1-34)NH,; [Ahc®?, Leu® 28, Arg®, Lys®S,
AbP ThPTHrP(1-34)NH,; [Ahc?? 24 Leu?® 28 31 Glu?°, Lys®0 39, Aib??ThPTHrP(1-34)NH,; [Ahc?? 24, Leu®®
28 31 Lys® 2630 Aib®ThPTHrP(1-34)NH,; [Ahc?® 24 Leu® 28 31 Lys?> 260 Ajb®9] hPTHrP(1-34)NH,;

[Ahc?® 24, Leu® 28, Lys® 25, Aib®)IhPTHrP(1-34)NH,; [Ahc®® 24 Leu® 28, Arg®, Lys®0, Aib??]hPTHrP(1-
34)NH,;

[Glu??, Leu®* 28 31 Anc?t, Lys®> 26 900 Aip29]hPTHrP(1-34)NH,; [Glu®, Leu®* 2% 31 Ahc*!, Lys® 26,
Aib*]hPTHrP(1-34)NH% [Glu #%, Leu® 25, Ahc?!, Lys® %0, Aib? ThPTHrP(1-34)NH,; [Glu®?, Leu®* 28 31,
Ahc?*, Arg®, Lys?% 30 Aib2)ThPTHrP(1-34)NH,; [Glu®, Leu® 2% 31 Ahc®*, Arg®, Lys®, Aib®]hPTHrP(1-
3HNH,: [Glu??, Leu®® 28 Ahc®!, Arg®®, Lys®®, Aib?’ThPTHrP(1-34NH ,; [Glu®?, Ahc?®, Aib?> 29, Lys?6- 90,
Leu?® 31 ThPTHrP(1-34)NH,; [Glu®?, Ahc?3, Aib%> 29, Lys?®, Leu®® IhnPTHrP(1-34)NH,; [Glu??, Ahc®® 31, Aib?>
29, Lys®, Leu?®IhAPTHrP(1-34)NH ,; [Glu??, Leu®® 28, Aib?> 29, Lys®0 30 Ahc3' IhPTHrP(1-34)NH,; [Glu®?,
Leu? 28, Aib?> 29, Lys®6, Ahc1 ThPTHrP(1-34)NH,; [Glu?? 2%, Leu® 28, Ahc?t 31 Lys?6: 39, Aib2 hPTHrP(1 -
34)NH,; = [Gluﬂ Leu?® 28, Ahc?t 31 Lys? 26 A1b39]hPTHrP(1 ~34)NH,; [GmZZ Leu?®: 28, 31 , Ahc?t, Ajb®>
29, Lys®6- 30ThPTHrP(1-34)NH,,.

2o = 5] Aol Wetel = w10 MO R et P 5HOE deh

[Cha®® 23, Glu®, Lys®® %%, Leu®®, Aib*] hPTHrP(1-34)NH ,: [Cha®® 3, Glu®, Lys?® %0, Aib® ]hPTHrP(1~
3ONH,: [Glu*® 2, Leu®> 28 31 Lys® Aib??, Nle™ThPTHrP(1-34)NH,: [Glu*® #°, Leu® 28 90 31 Tyg 26
Aib?ThPTHrP(1-34)NHy; [Glu?? 25 29, Leu?® 28 30. 31 1 ys®0|nPTHrP(1-340NH,; [Glu?® 25 29 Ley? 28 31,
Lys®®, Nle?"]hPTHrP(1-34)NHy; [Ser!, Tle®, Met®, Asn ¥, Leu!! 23 28 31 Hisl" Chal®, Glu®* 2°, Lys®® %,
Aib?ThPTHrP(1-34)NH,; [Glu®® 2°, Cha®?, Lys®, Leu®® 3!, Aib?", N1e®ThPTHrP (1-34)NH,; [Cha®® 2%, Glu®,
Lys? %0, Leu®® 31 Aib® IhPTHrP(1-34)NH,; [Cha??, Leu® 2831 Glu?> 29, Lys?6, N1e3“]hPTHrP(1-34)NH ,;
[Cha” ' BThPTHrP(1-34) NH,; [Cha” 8 SThPTHrP(1-34)NH,; [Glu??, Cha®3, Aib® 29, Lys® 30 Leu®®
SUIhPTHrP(1-34)NH,; [Glu??, Cha®?, Aib%> 29, Lys 26, Leu®®IThPTHrP(1-34)NH,; [Glu?2, Leu® 28, Aib> 29,
Lys?®IhPTHrP(1-34)NH,;  [Aib®IhPTHrP(1-34NH,;  [Glu?> 25, Cha?®, Lys®, Leu®® 31 Aib?,
N1e?“ThPTHrP(1-34)NH,; [Glu®* 2°, Cha®®, Lys®® %9, Aib®, Leu? JhnPTHrP(1-34)NH,; [Glu®* 2°, Leu®* 28 31,

ys28, Aib?% 0ThPTHrP(1-34)NH,; [Glu®* 2%, Leu?™ 28 31 Lys26, Aib2YIhPTHrP(1-34)NH,; [Glu®® %, Leu®> 2
31 Aib#0 29, Lys®0] hPTHrP(1-34)NH,; [Glu® 2°, Cha??, Lys®% 39, Leu®® 31, Aib?] hPTHrP(1-34)NH,; [Glu®*
25, Cha??, Lys?5 3%, Aib®ThPTHrP(1-34) NH,; [Glu22 25 , Cha®3, LysZG 30 LeuZS Aib? ThPTHrP(1-34)NH,; B+
[Leu?, Aib 29ThPTH(1-34)NH,.
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1-ofu] -1 -Alo]| F 2 AN A7 2 B 2 A(Acros Organics, Fisher Sc1ent1flc Pittsburgh, PA) 19.1 g(0.1335)< 200 m¢
o] T 24k 8 100 mee] 2ol &85tttk o1 7]e] 2 N NaOH 67 ngS % 7kstSle}. o] 8008 o 52 1|2 (bath)o] ] W7
St H-3g-Fg-U7lR Yol E 32.0g(0.1475)S 7] &0 et} vbg &35S A2 A 5t
HESEQITE, o]oj A, Y SAES 714k Sfoll A A A ST Oﬂ‘:’] O}‘ﬂEﬂolE 200 mE k& F8Ad 7heigl), A7) £FES
G vl M WSS, 28 5o pHE 4 N HCLE 718he] of 302 =4s gt} f7] S5 welsi gt =89
TS ol oA EH ol EZ FE3SI TR x 100 ). F+ F715S %Lo}il =2 *ﬂ’—d‘ﬁ} (2 x 150 ml), ¥4 MgSO, = 1 x=3}
a1, o7k 3 71dslol A AXRSEE FE5eIA Y. IHFES oY olAMH ol E/AA O 2 AAAZ} e Y. = AXME
9.2 go] AT 58 29 %. th B H Acc o] Ak o] 7] ok %_ Fo A4S 7h7) Aberel] o) o] SAbeh uh
o2 AzxE 4 Ak

Melo]l=+= =7 % Boc-3hsr 114t %E}O]E S S %ﬁfi == 383 Applied Biosystems (Foster City, CA) 2l
430A FE}ol = SHA 7]kl A A FH Q). ZE Schnoize &, Int. J. Peptlde Protein Res., 90:180 (1992). 0.93 mmol/g
9] XA zt= 4-vgwl=-slo| =g ]-U (MBHA) 22| (Peninsula, Belmont, CA)Z A} &3t2lt} the ZALZ B3 7]
2 7M= Boc o} :=AH(Bachem, CA, Torrance, CA; Nova Biochem., LaJolla, CA)S A}283ith: Boc—Ala-OH, Boc-
Arg(Tos)-OH, Boc- Asp(OcHeX) OH, Boc- Glu(OcHex)- OH, Boc-His(DNP)- OH, Boc-Val-OH, Boc- Leu- OH,

Boc Gly OH, Boc—-GIn-OH, Boc-Ile-OH, Boc-Lys(2ClZ)- OH Boc—-Ahc-0OH, Boc-Thr(Bzl)- OH Boc-Ser(Bzl)-
OH; % Boc- Alb OH. &4 € 0.14 mmol okoi 2 A8 T} ”’7] Boc”7]1= 100 % TFAZ 2 x 1% =<t A& sl AA
0}031:} Boc o1 = ]'(2 5 mmol)a 4 mEJ DMFoﬂ %iﬂ 3 HBTU(2.0 mmol)JJr DIEA(1.0 )2 &2 01] H] g star, ek
o|=-2 TFA 99| 27| F3tgle]l AZH st AEE AZF Boc-Aib-OH$}F ~1¢] th3 %17] Boc-Leu-OH, Boc-
Ah]c—}O%{O%qll-q o5 %71 Boc- LyS(2C Z) OHE A< }i’t S5aollaL, ojuf &7] ul7kA] zh7jel gk AZE Al
2A|ZEo| AT,

HEfo| = ALEo] o A Eg] o] ol A, =25 DMFol| &35 20 % M ENE2/10 % DIEAS] N0 2 2 x 30% &<t
@) ste] 47 His BAMS 49 DNP7| = A7 3tk o]0l A, N-2Zek Boc7] 2 100 % TRAR 2 x 2 5 =0} X 2] 5] A
Ashgith REH O Z Sn Ty HEto] E-5A] = DME %l DCMO. = A% Stal zrebetol A Axetqith HF deke o
% 1 nl¢} Y E] 2 E g o] E(dithiothreito])(24 mg)< EL 3k HF 10 mbZoll FEfo]|=~52] 5 0 TollA] 758 &9F nits}
o] AT HFE A4 5802 A AT AFES o826 x 10 mL)E A H38ta 4N HOAc (6 x 10 mL)& =

S B39 Aoz 2352 JA4F VydacTM C18 Z+ (Nest Group, Southborough, MA)S AF-&31o] A+
A Z 319 AA| ELEU]-EZF/HJ](reversed phase preparatlve high pressure liquid chromatography (HPLC)
AA GG, A7 S 10 mL/E(EN A= 0.1% 89 TFA; £ Bi= 0.1 % TFAE 3#3t= oA EYEH) 9

i gradient, (10 % U4 45 %-‘ﬂ 44 B= 130 & olhHE AHEsle] 8 EOPoﬂﬂr z‘%%’ 5 2ol
HPLCZ &1}, 53 *ﬁ” 55 SHote AES 8t Ax3eSs A0 ZS It A 1 E 85 mgs A
HPLC &AM 7|%3 ¢==71F > 99 %ot dHER-Axgo] njiAs AIEF 0 7](electro—spray mas
spectrometer)i B35 B 3972.4(AAHEAE 3972.79F A X])o| At

_|&u
w -

[Cha??, Leu?® 28 31 Glu?°, Lys?® 30, Ahc?7, Aib29]hPTHrP(1—34>NH2a g 2 AAlE [Glu®? 2, Leu?® 28
Lys?® 30 Aib??, Ahc®'ThPTHrP(1-34NH,9} Td% Pyoz AAsigrt. BE® ofwil Boc-Cha-OHi=

Bachem, CASZRE] T35t HZE AAAES 52 > 99 1, YHNEZ-~Axgo] i~ AHEZN|EHE =H3)
A2 3997. 2 A Al4EREE 3996.8) St

Xan— a }FA lee Hilza TosE Ee‘, DNP= 2,4—1’411341

A7) Al A, A187] R B Ry 33l okl e BE el o s N-Zek opuleabe] f2] opnlef] Fabd 4= 9lr),
dE 5o, ¢4 IF, dE 5] C_y, ¥4 3 B E ARt F-3bE F ol sto| =AY OF, o5 50
ClrliZglojms A e 89 A3 s ALgsle] 349 = olow, oju), 8 gol=sA 1FS (-Fd | 2= 1
gtk obd 14, ol 5], COE, & ¢ % FAE WA S2eol= Fof fe 4t B tolaZx g2 on=
BE 3 B G AR 5 EFEAL Aol F=AE AV A A0 (a) HA (D DAE Fate] SFAIA At
o5 50, E;,COOHE 7| & ¥ o] N-Zeh ofv|=qke] f-2f ofnlel] Ha48k 4= gl vhef A7) fre] 4ke] fre] afo] =5 A]
7], el & 50l p- Sto|EF A AL 23] 22hE ettt 7] AEY S HOBT 3 & G%FS F7FH4 02 Abgsho] A
atof of ghrt

A. PTH =& o i3+ 23



2 o] FEfo] = 9] Sa0S-2(Q17F =5F AE) Aol EAsk= 7] PTH &84 dis 2% 58S H2ES ST
Sa0S-2 A|Z(A 7oA 5 &L 29

o

merican Type Culture Collection, Rockville, MD; ATCC #HTB 85)*El &

10 % Jﬂa Bl AlFFEBS)Y 2 mM 2FEHI o2 HZ% RPMI 1640 a, St.

G STk, AT A A el T 4aPhe b, A A S P el Sl o aleb sk el
Sa0S-2 M EZE AZFA~(confluence)d] =2 uj71x] 49 Eot §-X3FA ). A7) vlx] S RPMI 1640 #iA| A 5 %

FBS= n}4 a1, 2 g o] 74 FElo] = (competing peptide) ZH aholl, 1071 M W% 1074 M Alo] 9] thekat = o) A
10 x 10* cpm ®2=~1221-[N1e® 18, Tyr?(3-125D IbPTH(1-34)NH, & ARg-8ko] 220l A 2217k &<k s} dct. 7]

AEZE E5-37 PBSZE 41 xﬂﬂ 3tal 0.1 M NaOHZ A}&o}o% S3star, 7] Aol dEE WA S Aol Jt

& H (scintillation counter)Z A4batAtt, 2 i=-121-[Nle® 18 Tyr?"(3-125D1bPTH(1-34)NH ,] §3< Goldman,
M.E -5, Endocrinol., 123:1468 (1988)°l 7<% 22} o] 4 /\] ISa=

A% ojAlo]E B wmo] thersl MEo| =S Abgste] AASta, Kd #(ZF fEre]=e] gk mi--1291-[Nle® 18
Tyr34(3—1251)]bPTH(1—34)NH o] Asgto] ut H o & A H(half max1mal inhibition)& A4+l o,

E}E 1o et A= 2o, H|AEF HEefo| = BFE7F Sa0S-2 M E Aol A PTH &40 dis 2 A3 1135188 zkgk

B. ottldd o] E Alo] F&}A] 84 = ZZI(Stimulation of Adenylate Cyclase Activity)

Sa0S-2 Ao A& v S F23817] st & o] Jglo|= 55 = éo}o’”jr E‘]:ﬁ‘ FAIBHAE, ofdld ol E

Aol E& A o] RS 443 Rodan %, J. Clin. Invest. 72: 1511 (1983) ¥ Goldman %, Endocrinol., 123:1468
(1988). cAMP (o}d|x=Al 3',5'-E=¥ AH o] E)d 7|wH A} o] 349 éE%— =A35te] Bkatgioh 24 A Zao
Eo A AZFAE(Confluent SAOS-2) AEE A8 vixo| A 0.5 uCi [PH]oFdY (26.9 Ci/mmol, New England
Nuclear, Boston, MA)S A}-&3le] 37Tl A 2/\]{? =ob wjokalal, = WasH 9 2 (Hank' balanced salt
solution)(Gibco, Gaithersburg, MD)% ARE-sho] i *ﬂf‘q@}ﬁﬂr. A7 AES AABE Aol A 1 mM IBMX [o] &
g el-=4H, Sigma, St. Louis, MO]& *}%0}04 153 &< A elskaL, % t‘e“%‘-"% HEefo| =5 7] v x| 3 7}sko 5
FRR LA A7) ke 1.2 M Ea}ﬂiiovﬂ P(TCA)(Sig a, St. Louis, MO)< 7}6}3, 4 N NaOHZ AF&
st Al8E S 38)sked 9*73/\]73‘:} cAMpE F-ZA§ AZvtE Y HH JOH R AT, WAPs S Aol d 7he
EolA =4 }Oﬂ tH(Liquid Scintillation Counter 2200CA, PACKARD Downers Grove, IL).

37) bl 2=E g Mepo mof Wak Ztzhe] EC,, gh(obdld elo] E Atol ZebAl o] vk Ar) H2)< Alkste] % 1o] YERS
o} H2EH FElo|= 7L 23 M X T4 (osteoblast proliferation, dlE £, & Ao tigh ZZ A
(proximal signaD = A AYs}8H2] = A1 ofdld g o] E Ato] ZebA|l &4 a54 A571Q] Aoz

¥ 1.

BIEHOI= Kd( M) | ECoy(mM)

[GIu? 2, Leu?® #, Lys?™® 0 Aib?, Anc®'ThPTHrP(1-84)NH,; 0.200 8.7
[GIu?® 2, Ahc®, Lys® 0, Leu™ ', Aib®InPTHrP(1-34)NH,; 0.070 3.9
(Gl 2, Leu™ %31 Lys® % Anc®, Aib™]hPTHrP(1-84)NH,; 0.230 3.0
[Glu? 2 29 Loy 2831 Lys® Anc®IhPTHrP(1-34)NH,; 0.230 20
[cha®, Leu®™ 2 %1 GIu®, Lys® %0, Anc®, Aib™]hPTHrP(1-34)NH,; 0.060 2.0
(G172, Leu™ %31 Anc®, Lys™ % Aib™IhPTHP(1-84)NH,; 0.006 0.5

[GIu?® 2, Leu? % %1, Aib®™, Lys® ¥, Ahc® ]hPTHrP(1-34)NH,;
[GIu%, Leu™ 29T Aip® 2 Lys? %0 Anc®/ ThPTHIP(1-34)NH,;

[Ane®, Leu?® 231 Glu®, Lys®™® %, Aib®IhPTHrP(1-34)NH, 0.3
[Glu? 2, Leu® %1, Lys®™ %0, Ane®, Aib™IhPTHrP(1-34)NH, 0.5
[Cha®, Ane®®, GIU®, Lys®™® %, Leu? 3, Aib®]hPTHrP(1-34)NH, 0.4
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AT

317] 4 29] Hepol= wi= 7o oFsbA 0.2 3§ E o
[+ 2]
R,
A, -Val-A,-Glu-A,-Gln-A,-A;-His-A;-A ~A,-Lys~A,,-A -
/
R2

Apg-Riy-Ryg-RygmArg-Arg-Agy — Ry =Roy ~ Ay =Ry~ Aoy~ Agg -

AZS_ABO“All 7A32 7A337A34 >R3

&7 AollA,

A Gln;

A, Asp;

>

182 Leu, T Accs
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Ajgi= Arg;

Ayyi= Phe, Glu, Acc %+= Cha;

Ays<= Phe, Leu, Acc %= Cha;

Ay, Leu, = Accs

A,z His, Lys, Aib, B5= Glu;

Ay His, 1= Lys;

Ay Leu, E+= Acc;

Ay lle, Leu, 1= Acc;

Aggi= Ala, Glu, == Aib;
OL Glu, Nle, Acc B+ Lys;

ASI‘— Ile, Leu, &=+ Acc;

R4 NH, ©]9;

TC = = 5 P KeR o]
T Ag Agg, Agg, Agy, Agoy Agg, Agg B Ay T 81 o] -2 Acc 9.

AT%09.

A7 7ol Aol A,

Agoi= Glu, Acc B+= Cha;
Ay Leu, Acc B=+= Chas
Aysi= Aib, Lys H+= Glu;

Ayt Lys; &

Ayg-Tle, == Leu 9!
Aefo]= B 10 ofalH 0% 5] 8715w o

_11_
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7% 10.
Al 9 &l 3ol A,

Ayg& Ahc 9

A7 11
Al 7 Fell 9hef A,

Ayyi= Glu, Ahc <= Cha;
Ay Leu, Ahe B=+= Cha;
Ay, Leu, 5= Ahc;

A, —E—Lys,

A, = Leu, = Ahc;
Ay lle, Leu, <= Ahc;
Asp Glu, Ahe 5= Lys: 2

As <= Leu, Ile, 1= Ahc?l

AT 12,
A7 7ol Lo1A,

Agy, = Agy T 8L o]+ Chadl fEbol =

AT 13.
Al 7 el oA,

Agg B Ayg T B o] -2 AibSl FIEFo] =,

AT% 14.
Al 7 3ol QlojA,
7] REpo| ==

H2—Ala—Val -Ser-Glu-His-Gln-Leu-Leu-His—Asp-Lys—Gly-Lys-Ser-Ile-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Leu-Leu-Glu-Lys-Leu-Leu-Aib-Lys-Ahc-His-Thr-Ala-NH,;

Hy-Ala-Val-Ser-Glu-His-GIn-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Ahc-Leu-Glu-Lys-Leu-Leu-Aib-Lys-Leu-His=Thr-Ala-NH,;

_12_
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H2—Ala—Val -Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys—-Gly-Lys-Ser-Ile-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Leu-Leu-Glu-Lys—-Ahc-Leu-Aib-Lys-Leu-His-Thr-Ala-NH,;

Hy-Ala-Val-Ser-Glu-His-GIn-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Leu-Leu-Glu-Lys-Leu-Leu-Glu-Ahc-Leu-His-Thr-Ala-NH,;

H2—Ala—Val -Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys—-Gly-Lys-Ser-Ile-Gln-Asp-Leu-Arg-Arg-Arg—-Cha-
Leu-Leu-Glu-Lys-Ahc-Leu-Aib-Lys-Leu-His-Thr-Ala-NH,;

Hy-Ala-Val-Ser-Glu-His-GIn-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Leu-Ahc-Glu-Lys-Leu-Leu-Aib-Lys-Leu-His-Thr-Ala-NH,;

H2—Ala—Val -Ser-Glu-His-Gln-Leu-Leu-His—Asp-Lys—-Gly-Lys-Ser-Ile-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Leu-Leu-Aib-Lys-Ahc-Leu-Glu-Lys-Leu-His-Thr-Ala-NH,;

Hy-Ala-Val-Ser-Glu-His-GIn-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Leu-Leu-Aib-Lys-Ahc-Leu-Aib-Lys-Leu-His-Thr-Ala-NH,;

H2—Ala—Val -Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys—-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg—-Ahc-
Leu-Leu-Glu-Lys-Leu-Leu-Aib-Lys-Leu-His-Thr-Ala-NH,;

Hy-Ala-Val-Ser-Glu-His-GIn-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Leu-Leu-Glu-Lys-Leu-Ahc-Aib-Lys-Leu-His-Thr-Ala-NH,;

H2—Ala—Val -Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys—-Gly-Lys-Ser-Ile-Gln-Asp-Leu-Arg-Arg-Arg—-Cha-
Ahc-Leu-Glu-Lys-Leu-Leu-Aib-Lys-Leu-His-Thr-Ala-NH,;

Hy-Ala-Val-Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg-Cha-
Leu-Ahc-Glu-Lys-Ahc-Leu-Aib-Lys-Leu-His-Thr-Ala-NH,;

H2—Ala—Val -Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys—-Gly-Lys-Ser-Ile-Gln-Asp-Leu-Arg-Arg-Arg—-Cha-
Leu-Ahc-Glu-Lys-Ahc-Leu-Aib-Lys-Leu-His=Thr-Ala-NH,;

Hy-Ala-Val-Ser-Glu-His-GIn-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Leu-Ahc-Lys-Lys-Ahc-Leu-Aib-Glu-Leu-His-Thr-Ala-NH,;

H2—Ala—Val -Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys—-Gly-Lys-Ser-Ile-Gln-Asp-Ahc-Arg-Arg-Arg-Glu-
Cha-Ahc-Lys—-Lys—-Ahc-Leu-Aib-Glu-lle —His—Thr—Ala—NHZ; Tr=

Hy-Ala-Val-Ser-Glu-His-GIn-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Cha-Ahc-Lys-Lys-Leu-Leu-Aib-Glu-Ile-His=Thr-Ala-NH,;

Q1 Perol = i T19] oS 0.2 5§k .

A3 15.
3}7] 2] FEol= = 19] oFstH 0 2 3] 87153 I

Hy-Ala-Val-Ser-Glu-His-GIn-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Cha-Leu-Glu-Lys-Leu-Leu-Aib-Nle-Leu-His-Thr-Ala-NH,;

H2—Ala—Val -Ser-Glu-His-Gln-Leu-Leu-His—Asp-Lys—Gly-Lys-Ser-Ile-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Cha-Leu-Glu-Lys-Leu-Leu-Aib-Lys —Leu—His—Thr—Ala—NHz:
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H2—Ala—Val -Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys—-Gly-Lys-Ser-Ile-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Cha-Leu-Glu-Lys-Leu-Leu-Aib-Lys-Leu-His=Thr-Ala-NH,;

Hy-Ala-Val-Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Cha-Leu-Glu-Lys-Leu-lle-Aib-Lys-Ile-His=Thr-Ala-NH,;

H2—Ala—Val -Ser-Glu-His-Gln-Leu-Leu-His—Asp-Lys—Gly-Lys-Ser-Ile-Gln-Asp-Leu-Arg-Arg-Arg-Glu-
Cha-Leu-Glu-Lys-Leu-Leu-Aib-Lys-lle-His=Thr-Ala-NH,; %=

Hy-Ala-Val-Ser-Glu-His-Gln-Leu-Leu-His-Asp-Lys-Gly-Lys-Ser-Ille-Gln-Asp-Leu-Arg-Arg-Arg-Phe -
Phe-Leu-His-His-Leu-lle-Aib-Glu-Ile-His-Thr-Ala-NH,.
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