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A7
B7

o~ BHFA ()

BHE R

SERBER(PTH)BEHEFRBEZZSH® - B#BRZ
RAEBRAE Y HSIEEBBEMAR - PTHZAWEEH
HHENKB(MEERBEL-34)CHERKFERELE - Bl
FRRZMARECE(PTHIP)BAEN-BBEHFRAPTHL
139-173 %8 - PTHPHPTHX RN ZEYWEEH -
MER S L EPTH/PTHrP S8 - Tregear, et al.,
Endocrinol., 93:1349 (1983). %@ A » 4 B - %
LHSIAAKXFE2PTHHIKE R Hf - Nissenson, et
al., Receptor, 3:193 (1993) -

E4PTHIEEBWENKE - Dempster, et al.,

( mod D2y 3t oo ke B0 N B et BE o3 )

——— S .
P

Endocrine Rev., 14:690 (1993): KRiggs, Amer.
J. Med., 91 (Suppl. 5B):37S (1991) - &Kk A
PTHY AR FAHERNEERABERKRER > 98
HWEBLBERBRIE - Slovik, et al., J. Bone
Miner. Res., 1:377 (1986); Reeve, et al., Br.
Med. J., 301:314 (1990); Kk Hesch, R-D., et al.,

Calcif. Tissue Int'l, 44:176 (1989) -

BHEE
B  ABHEBEWOTXAPTH(1-34)Z k2
e R,\
A,-Val-A;-Glu-Ag-Gln-A,-Ag-His-Asn-A;;-A;,-Lys-His-A ¢~
Ry

Als"Al.7 -Ala-Alg-Arg-Az 1-Glu-A23-A24"’Arg"Lys-A2 7-A2 8'Gln-

PR PR s H o e S SR

A30-A31-A33-A33-A34-R3,
-3 -
AWEREHA T EBERAE (CNS) AddLE ( 210X 2972 %)
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T P b 30 H o R RSB

A7
B7

Ao~ ABABEA (o )

= &

A, BSer, Ala» B Dap;

A;BSer, Thr » B Aib

AsBLeu, Nle, Ile, Cha, B-Nal, Trp, Pal,
Phe » ®p-X-Phe r HFIXBOH » KRHCH; ;

A,BLeu, Nle, Ile, Cha, B-Nal, Trp, Pal,
Phe > B p-X-Phe r HEHFXBOH » WEHCH;

AgBMet, Nva, Leu, Val, Ile, Cha> B Nle ;

A;1BLeu, Nle, Ile, Cha, B -Nal, Trp, Pal,
Phe®,p-X-Phe r HFXBOH » FFXHKCH3

A, BGIy®Aib ;

AysBLeu, Nle, Ile, Cha, B -Nal, Trp, ‘Pal,
Phesp-X-Phe r EFXBOH » EXCH;3 ;

A;¢BSer, Asn, Ala, BLAib ;

Aj7BSer, ThrEAib

A;jgBMet, Nva, Leu, Val, Ile, Nle, Cha i
Aib ;

AlgBGlumAib ;

A, BVal, Cha®iMet ;

A,;BTrpE Cha ;

A,s;BLeusCha ;

A,7BLys, Aib, Leu, hArg, GlnZ,Cha ;

A,gBLeusCha ;

A30%AspE(,uLys ;
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B7

PRI P RO 3 H S B R G-

A~ BB (3 )

A; ;B Val, Nle, ChaZfl k& >

Ay, B HisE kR

A3 B AsnEHER

A;,BPhe, Try, Amp, Aib B ER

RyBER,BEBH, Ci 1 ft#  Cr 12ME > Cq.20

%ﬁ%’cll-zoﬁﬁ%’Cl_lzigﬁ%’C2_12¥f§ﬁ
%’C7-20¥§%ﬁ%&“€11-203§§ﬁ%iE‘ZR1)52R22~
BA—BCOE|ME BC. 1 4E3 » Ch 12ME > Cq.20

B3 5 Crl 208 E - Cp 1 BRE - Cr 1B

b Cq o RERHE » RC 10 BERE K
R;BOH, NH,, C,. 1, ft &% » ANH-Y-CH,-Z

HYBC,. ,MHARZBH, OH, CO,HECONH, ;

bt i

B(i)As > Ay Ag> Ayp» Ays > Arg Agp
Ay  Agy  Ayq o ApgRA;  TED—BERCHaZ A
Ayg > Ay Ay Arg A19&A34¢§9“@.%

Aib s H(II)EH A BDap Ay B -Nal > Trp
Pal > PheEp-X-Phe» A5 Bf-Nal> Trp - Pal~
Phe® p-X-Phe » Ay, BhArgmAs; B Nle ;s HHKE
HErE -

AEELERZ -/ ELEDREFA; > Ay Ay
Ays > Arg - Agr v Azt Agy Agg o ApgRA T ED
— B Cha - Bt » A;BSer: AsBlle; A;RLeulk
Cha; Ag/BMet» Nva > Leu: Val > Ile®Nle: Ay,
BLeusCha : A;,BGly: AjsBLeu®Cha: AR
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AsnEAib i A, BSer; AjgBMet®Nle: Ay B
Val; A,;BLys» hArg® Cha; Aj, B His; A3 &
Val» Nle®s Cha ; A33BAsn; Ay, RPhe > Tyr
AmpH Aib ;s R;BH R, BEH; R;BNH, ; HA; >
Ag Ag > App P Ayps e Apg  Apg 2 Agz > Agyg 2 Agg
AygBA; 1 FEDL—ERChadiAs > Ay > Arg’ Apr
Aypg A19E2A3443§fb—”@§%Aib° VEE > A7 RA
FEDS @A K Cha: BA;s > Ays P Ayg > Agg o Agg
KA FED—EFECha -

EB— /I8 Ay Ay Ajg Apg 2 Arpg? Ao
Ay, FEL—EBAiIb Bl A;FBSermAib; AsH
Ile ; A, B LeudCha ; AgfHMet  Nva Leu > Val -
Ile®Nle ; Ay;BLeus Cha; A;sFBLeumCha Ag
BAsnE Aib; AjgBMet > AibENle ; A, B Val;
A,7BLys » Aib>» Leu > hArg®Cha ; A3 ;R Val
Nlem Cha ; Ay, B His; As3BAsn; Aj,RPhe
Tyr AmpE Aib; R;BH : R,BH : R;BNH, ; {8
As> Ag > Ag> Apyp Ays > Apg > Agr > Ags > Agg
Ayg > ApgBRA; | FESD—EHRChaflAsz > Ay Ayg
A7 Arg Ao RA;yFTED—ERAIb - BER » Ay
BFA{ FEL—ETHBCha; KA;s5° Ayz » Ayy
Ay Ayg A3 FED—EHRCha -

HSE—# EL—MHA;s A Ag> Ay " Ays

Ayg  Ayy " Ays P Ay Ay AygRA;RBCha > =2
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EBRUHASE (5 )

H—As > Ay Ajg Arr o Arg Ao RA3LR
Aib - B0 > A;BSer®Aib  AsRlle A;B Leuik
Cha; AgfBMet > Nva > Leu > Val> Ilegs Nle ; A,
BLeudCha ; AjsBLeusCha ; Ai¢BAsnE Aib ;
AigBMet > AibZ Nle ; A, R Val; A,7BLys
AibLeu > hArg®H Cha ; A5 B Val> Nle& Cha ;
Ay, BHis; A;3BAsn; A34RBPhe > Tye > A mp
Aib; R, BH:; R, BH: RR;BNH, - RERED — &
A BA BChaMZEDS—BA g AjgRAz4BAIb I &K
EAH—fHAyy Arg KA BChaMED — A ¢ RA g
BAib -

% —# > BEH—fBA;BDap > AR F-Nal >
Trp > Pal» Phe®p-X-Phe» A;3®% B -Nal > Trp>
Pal» Phe®p-X-Phe o 1 » A{BSer > GlyZDap
A;B SermAib AgfMet > Nva» Leu > Val> Ile 5
Nle : A, ¢BAsnHAib; AjgBMet > AibENle: Ay
B®Val; A,7BLys > Aib > Leu > hArg® Cha ; A3 5B
Val» Nlem Cha ; A;,BHis Az3BAsn; A3 R
Phe » Tyr > AmpZ Aib; R;BH  R,BH MR B
NH, -

AiEE L2 ABAMHE 2B 0T ¢ (cha’ ]hPTH(1-

34)NH,; [Chall]hPTH(1-34)NH,; [Chal®]hPTH(1-34)NH,; [Cha’’
11 hPTH(1-34)NH,; (Cha’s 11, N1e®: 28, Tyr34hPTH(1-34)NH,;

[Cha23]hPTH(1-34)NH,; [Cha?4]hPTH(1-34)NHy; [N1e8r 18,
2
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A7
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&~ BB (6 )

cha2’hPTH(1-34)NH,; [(Cha28 JhPTH(1-34)NHy; (cha3l]hPTH(1-
34)NH,; [Cha?7)hPTH(1-34)NHy; (cha2??+ 2°]hPTH(1-34)NHy;
[Cha2®)bPTH(1-34)NHy; [Cha28]rPTH(1-34)NHy; [Cha24- 28/
311hPTH(1-34)NH,; [Aibl6]hPTH(1-34) NHy; (Aib°JhPTH (1~
34)NH,; [Aib34]hPTH(1-34)NHpj [Aib6s 19)hPTH(1-34)NHy;
[Aiblsr19'34]prH(1-34)Nﬁ2; [Aib6s 34]hPTH(1-34)NHy;
[(Aib1%s 34]nPTH(1-34)NH,; (cha’s 11, N1e®s 18, Aipiés 19,
Tyr34]hPTH(1-34)NH,; (cha’s 1%, N1e8: 18/ 31 ajplé. 19,
Tyr34]hPTH(1-34)NH,; [Cha’, Aibl6]hPTH(1-34)NH,; ([Cha'l,
Aibl6]hPTH(1-34),; [Cha’, Aib34]hPTH (1-34)NHy; (Chall,
Aib34]hPTH(1-34)NH,; [Cha?’, Aibl6]hPTH(1-34)NHy; [Cha?®7,
Aib34]hPTH(1-34)NH,; [Cha28, Aib'®JhPTH(1-34)NHy; [Cha?8,
Aib34]hPTH(1-34)NH,; [Nle?!]hPTH(1-34)NHy; (hArg?7 JhPTH(1-
34)NH,; (Dapt, Nle® 18 pyr34)hPTH(1-34)NHy;
[N1e31]bPTH(1-34)NH,; [N1e31]rPTH(1-34)NHy; (hArg?7 ]bPTH (1~
34)NH,; [hArg?’]rPTH(1-34)NHy; [cha’ 1!, aib??,
Lys3°]hPTH(1-34)NH,; (Aib}2]hPTH(1-34)NHy; [Cha?4
Lys39]hPTH(1-34)NH,; [Cha?8s 31]hPTH(1-34)NHy; [Cha’~
N1e8s 18, Aib34]1hPTH(1-34)NHy; [Aib3]hPTH(1-34)NH,;
[Cha®)hPTH(1-34)NH,; [Chal®]hPTH(1-34)NH,; [Cha?s 11,
Aib19JhPTH(1-34)NH,; (Cha’s 11, Aib® JhPTH(1-34)NHy;
[Aib'7 JhPTH(1-34)NH,; [Chas]hPTH(lfBAJNﬁz;[Cha7' 11,
15)hPTH(1-34)NH,; (Cha”s 1%, N1le8s 18, aib??,
Tyr34]hPTH (1-34)NH,; [cha”s 1, N1e8s 18, aibl?, Lys3O,
Tyr341hPTH (1-34) NH,; (Cha’s 11+ 15]hPTH(1-34)NH,;
[AibY7 JhPTH (1-34)NH,; (cha’s 11, Leu?’]hPTH(1-34) NHy;
(cha7s 11/ 15, Leu?’]hPTH(1-34)NHy; (cha?s 1+ 27] hPTH(1-
(Cha?s 11 15, 27JhpPTH (1-34)NHp; [Trpl5 ) hPTH(1-
Cha23]hPTH (1-34)NH,;

28, 31
’
11
’

34)NH,;
34)NH,; [Nall5]hPTH(1-34) NHy; [Trpld,
[ChalS/ 23]hPTH(1-34)NH,; (Phe’s 1JhPTH(1-34)NH,; [Nal’-
11yhpTH(1-34)NH,; [Trp’’ *}]hPTH (1-34)NHy; [Phe’s 11/
15)hPTH(1-34)NH,; [(Nal7s 11/ 15JhPTH(1-34)NHy; (Trp’*
15)hpTH(1-34)NH,; J [(Tyr’s '1s 1°JhPTH(1-34)NH,..

11,
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SAHEMARNT KR

R

Al-Val-A3—Glu-As-Gln-A-,—AB-His—Alo—All-Alz-Lys—A14-A15—
Ry

Ale"Am"Ale"A19‘Arg’Arg"Azz'Aza'A24‘A2s"Azs"A27“A28‘

Ayg=R3p—A31~A33~R337A347R3
=

A{BAla > Ser®Dap ;

A;BSermAib ;

AsBHis, IledCha ;

A,%Leu, Cha, Nle, B-Nal, Trp, Pal,
Phe » p-X-Phe r HFXFKOH > MEZEHCH;

AgBLeu, Met® Cha ;

AjoB AspE Asn ;

A{;BLys, Leu, Cha, PheZ g -Nal;

A, BGlySAib ;

A,,BSersHis

A;jsBIlezCHa ;

Al¢BGInHAib ;

Aj7BAspE Aib

A gBLeu, Aibm® Cha ;

AjgBArgs Aib

Ay, BPhe, Glu, AibH Cha ;

A,3;BPhe, Leu, LysZCha;

AysBLeu, LyssCha ;
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A7
B7

PRT R RO Hom R SR s

B (5 )

A,sBHis, Aib®Glu ;

AysBHis, AibELys ;

Ay7BLeu, LysECha ;

A,gBIle, Leu, LysZCha ;

A,oBAla, GluSiAib ;

A;oBGlu, Cha, Aib®Lys ;

Ay B 1Ile, Leu, Cha, LysZffl kR

Ay, BHIsTM B

AssBThrg W B -

Ay, BAlaR M

Ry ERyEBH  Cro ki & CrpoF &
C11-2o§ﬁ%’cl-125§ﬁ%’Cz-lzfgﬁég’C7’-20
WERERC ., BEKE ) IR, KR, A—RCOE M
E1BC . 18 Cy ot Cr & Cr o F R
B C 08B HE C 1 BIE Cr 1 BEE
Cr o8 ERE » HC | o BBHRE K

Ry;BOH » NH, » Cp_ 8% > ®HNH-Y-CH,-Z
THYBC,. 1, R4 MZBH» OH » CO,HRCONH, ;

B)EPIEAs  Ag > Ag > A Aps > Agg
Ayy Agz  Agy o Ay n Agg o AggHA;  RCHa® £
H—fBA; > Ay Arg > Arg Arg o Arg Agg
Ays > Ay Ao AgoRA3 BAID R(IDNED—E

Ays » Ayy P Agq o AygE A3 BLys: o OH BB A

0
AR REEA T AREMRE (CNS) A4 (210X297204 )
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Ao~ BRASLEA (9 )

@ ° % ’ %9_@A7&A11%Cha ° % ’ §9\_@A1632
Ao BAib . ERMMZ A REERRR) ¢

[Cha’ JhPTHrP (1-34)NH,; (Chall]hPTHrP(1 -34)NHy; (Cha’’

11 hpTHrP(1-34) NH,; [Aib*®, Tyr*hPTHrP(1-34)NHp;
[(Aib!®JhPTHrP (1-34)NH,; [Aib!®’ 19)hPTHrP (1-34)NH,; [Cha’’
11 Aipl6hpTHrP(1-34)NH,; [Cha’s !, Aib'?JhPTHrP(1-34)NHy;
[(Cha??, Leu23s 28: 31 glu?5: 29, Lys26s 30)hPTHrP(1-34)NH,;
[Glu22: 25, 29 reu?3. 28/ 31, Lys26s 27+ 30]1nhPTHrP(1-34)NH,;
[Cha22s 23, Glu25 29, Leu28s 3!, Lys?®’ 30)hPTHrP(1-34)NHy;
[Glu22s 25, peu23s 28/ 31, Aib2%, Lys26s 3°)hPTHrP(1-34)NH,;

[(Glu22s 25, 29 pyg23, 26, 30, Leu28s 317 hPTHrP(1-34)NH,;

4
[Glu22s 25, 29 Ley23 28/ 31 Lys?®, Cha3%hPTHrP (1-34)NH,;
[Glu22s 25., 29 peu2?3s 28/ 31, Lys26, Aib3C)hPTHrP(1-34)NH,;

’

[(Glu22s 25: 29 Ley2?3: 31, Lys26: 28 30)JnPTHrP(1-34) NHy;

’ ’

[Cha22/ 23, 24, 27, 28, 31 G1u2Ss 29, Lys2?6s 30]hPTHrP(1-

4

34)NH2,' [G1u22, 25, 29[ Cha23, 24, 28, 31’ LYSZS, 27,

30)hpTHrP (1-34) NH,; [Glu?2s 25/ 29, cha23: 24, 27, 31 1yg26,

28, 30ynpTHrP(1-34)NH,; [Glu??”
27, 28, 31ynpTHrP(1-34)NH,; [Cha??, Leu
Lys26s 27 30] npTHrP(1-34)NH,; [Cha®?, Leu
Lys26s 28, 30)hpTHrP (1-34)NHy; [Cha?2, Lys23: 26/ 30  gGlu?®
29 peu?8s 31JnPTHrP(1-34)NH,; [Cha®?, Leu
Lys26s 30, aAip2?%) hPTHrP(1-34)NH,; [Cha??, Leu
G1u25’ 29, Lys?%, Aib3°)hPTHrP(1-34)NHy; (Glu22s 25, rLeu?3
28, 31  1yg26, 27, 30 A3ip29)hPTHrP(1-34)NHy; (Glu22: 25,
Lys23s 26, 30 pey 28, 31 aip??] hPTHrP(1-34)NHy; [Glu??/
Leu23: 31, Lys 26s 28, 30 aAjp?9 hPTHrP(1-34)NHy; [Cha’s 1%,
Glu22: 25, 29 1ey23s 28, 31 1yg26s 30) hPTHrP(1-34)NHy;

23, 28, 311 LYSZG, 27, BO]

25, 291 Ly523' 26, 30, Cha24'
23, 28, 31' Glu25, 29’
3 3 2

23, 1’ Glu 5, 29'

23, 28, 31’ G1u25'
23, 28, 31
14

25
’

34)NH,; [cha’/ 11, Glu?2s 25/ 29, Leu
hPTHrP(1-34)NH,; (Cha’s 11/ 22/ 23, Glu?%s 29, Leu®®: 3%,
Lys26+ 3C)hPTHrP(1-34)NH,; [Cha’’
26, 30 1oy28: 31]hpTHrP(1-34)NH,; [Cha’

11’ Glu22, 25, 29' Ly523'
p lll G1u22, 25, 29’

- 11 -

AER B AT ERFARL (CNS) A4 (210X2972 % )

(S D S 3 o b B0 N B sl B oS )

—— — — — — — — — — — — — — — — _____________m\\. )
- e



482766

A7
B7

PR RS R S RS S

E/A

~ BRBASLEA (10 )

Leu23s 31, Lys26s 28, 30 hpTHrP(1-34)NH,; (cha’s 1!, Glu??/

25 peu23s 28, 31, aip2%, Lys2®s 30)hPTHIrP(1-34)NHy; [Cha’
lll Glu22, 25, 29, Leu23, 28, 31’ LYSZG, Aib3o]hPTHrP(1"
23, 28, 31 1,yg26/

34)NH,; [Chal®, Glu22/ 25/ 29, Leu
23, 28, 3.1’ Glu25, 29'

30 hpTHrP(1-34) NH,; ([Chal’’ ?2, Leu
Lys26s 30JhPTHrP(1-34)NH,; [Cha'®, Glu
31 1ys?6s 27, 301hpTHrpP(1-34)NHy; [Chal®/
Leu28s 31 1ys26s 30 npTHrP(1-34) NHy; (chal®, Glu
Leu23: 28/ 31  aip2?9, Lys?6s 30]hPTHrP(1-34)NH,; [Chal®,
Glu22s 25. 29 p1ys2?3s 26, 30 peu?8s 31yhpTHrP(1-34) NH,;
clu2s 25, 29, peu2d 28 31, Lys?6, Aib’°] hPTHrP(1-
29 peu?ds 31, Lys?6: 28

22, 25, 291 Leu23' 28,
22, 23' Glu?>/ 29’
22, 25

’

(Chal3,
34)NH,; [Chal5, Glu?2- 28,
30 hPTHrP(1-34)NH,; [Chal®’
Lys26]hPTHrP (1-34)NH,; (Cha’s & 22, Leu?
Lys26: 30)hPTHrP(1-34)NH,; [Cha’’ 8 glu22: 25/ 29, reu?ds 28
31 1ys26: 27, 30 npTHrp(1-34)NHy; (Cha’s 8 22, 23, Glu?®/
29 peu?8s 31, Lys?6:30) hPTHrP (1-34)NHy; [cha’s &, Glu?2
25, 29, peu?3s 28, 31, Lys26/30] hPTHrP(1-34)NH,; [Cha’’ 8,
Glu22s 25, reu2?3, 28, 31, Aib2?? , Lys26s 39]hPTHrP(1-34) NHy;
[Cha”s 8, Glu22s 25/ 29, Lys23, 26: 30, Leu28s 311hPTHrP(1-
34)NH,; [Cha’ 8 Glu22s 25/ 29, Leu23s 28/ 31 1ys26  aAip30)

30, glu22s 25/ 29, Leu23: 28/ 31,
3, 28, 31 g1y25, 29,

hPTHrP(1-34)NH,; [Cha’’ &, Glu22s 25/ 29, peu?3s 31, Lys?6
28, 301LprHrP(1-34)NH,; [Cha’s 8 39, Glu22: 25, 29 pey?3. 28
31, 1ys26]hPTHrP(1-34)NH,; (Ser!, I1e5, cha’s 11+ 22, Met8,
Asnl®, Hisl4, Leu?3s 28/ 31, Glu?s: 29, Lys26s 30 hPTHrpP(1-34)
NH,; (Ser!, Ile®, cha’s %, Met8, Asnl®, His4, Glu?2s 25/
29 1,eu23s 28, 31 p1yg26s 27: 30)hPTHrP(1-34)NHy; [Serl,

I1e5, cha’s 11, Met8, Asnl®, His!?, Glu?2/ 2%/ 2%, Leu?3s 3,

Lys26: 28, 301npTHrp(1-34)NHy; Serl, IleS, Cha’s 11, Metf,
Asnl®, Hisl4, Glu22s 25/ 29, Lys23 26/ 30, Leu28:

319npTHrP (1-34)NH,; (Ser!, Ile, cha’’ 11 Met®, asnll,
Hisl4, Glu22: 25, peu23s 28/ 31, aip??, Lys?®/ 30 hPTHrP (1-34)
NH,; (Serl, IleS, cha’s 11, Met®, asnl®, Hisl4, Glu?2/ 25
29 peu23s 28, 31 1yg26, Aib30) PTHrP(1-34)NHy; [Ser?,

Iles, cha’r 11, 22, 23, Met8, AsniO, Hisl4, Glu2ss 29, Leu?8-

- ]2 -
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A~ ZBASLEA (11 )

31, Lys26: 301hpTHCP(1-34) NHy; ([Ser!, Ile®, cha’ 11/ 13,
Met®, Asnl®, Hisl¢]hPTHrP(1-34)NH,; [Ser!, Ile®, Met®,
Asnl®, Leull, Hisl4, Aib6JhPTHrP (1-34)NH,; [Ser!, Ile®,
Met®, Asnl0, Leulls 28, 31 misl4, cha?? 23, Glu?ss 29,
Lys26: 30)hpTHCrP (1-34)NHy; ([Ser?, IleS, cha’s 1!, Met®,
asnl®, Hisl4, Glu22. 25, 29, Leu?3s 28/ 31 1ys26, 30 hpTHCP
(1-34)NH,; [Serl, Iles, Metg, Asnlo, Hisl4, Chals, Glu?2:
25, 29 10423, 28, 31 Lyg26: 301hpTHrP (1-34)NH,; [Ser?,
I1e5, cha’s 8, asnl®, His™, Glu?2: 25/ 29, Leu?3s 28, 31,
Lys26: 30]hPTHrP (1-34)NH,;[Glu??s 25/ 2%, peu?’. 28 31,
Lys24: 26/ 30)nhpTHrp(1-34)NH,; (Al 23, 28, 31 Glu?5
29, Lys?6, 30]hpTHrP(1-34)NH,; [Glu??/ Leu?3: 28, 31,
Aib25, Lys26: 301hpTHrP(1-34)NH,; ([Glu?2s 25/ 29 peu?3s 28
31, Aib?6, Lys3O]hPTHCP (1-34)NH,; (Glu??s 25/ 2%, 23, 28,
Lys 26+ 30, 317 hpTHrP(1-34)NH,; (Ser?, Ile®, Met®, asn'?,
11, 23, 28, 31, His“, Cha22{ Glu25, 29, Lys26, 30] ’

0 1, 28, 31,

b22, Leu

29
!
Leu

Leu
nPTHCP(1-34)NH,; [Ser!, Ile®, Met®, asni®, reu!
Hisl4 Glu22s 25/ 29, rys?3. 26/ 301pTHrP(1-34)NH,; [Ser?,

p
I1e5, Met®, asnl0, Leull. 23, 28, 31 pjgld Glu22, 25, 29,
Lys26s 27, 303 hpTHrp(1-34)NH,; [(serl, Ile5, Met®, asnl0,
Leulls 23, 31 pyiglé, G1u22s 25. 29, Lys26, 28, 30y nprHrp(1-
34)NH,; [Ser!, Ile®, Met®, asnl®, Leulls 23, 28, 31 yjgl4,
Glu22/ 25 a3ip29, Lys26s 30) hPTHrP(1-34)NH,; [Serl, Ile>,
Met®, Asnl0, Leulls 23, 28, 31 pyjcld Glu22, 25, 29 ryg26,
Aib30] hPTHrP(1-34)NH,; X ([Ser!, Ile®, Met®JhPTHrPp(1-
34)NH,.

T PR O 3 M B S S 3
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Ao~ BRABEA (12 )

HBN-REEER EAXTHERZFAEHE (W
AlastA;)B-NH-CH(R)-CO-~ HOPRBEERZAE

(MCH ;% Ala) - HRN-BIHEER > BRER
=N-CH(R)-CO-> HFREBKEEBRZME - -Nal>
Nle,Dap,Cha,Nva’Amp,PalﬁAibﬁEU%Tﬁu
o -GEEBIBEE A-Q-RBE)RER EEHE®R > a
- HEFRE BEEWHKEBR EXER 4-EBEFEENW
B - EEAEE ke -BEETR - £ LA Bk
£ OREFERRSBRETAI-48FMAE - XCOE,
B—-C=0 - E, HEAGFEETERZEBERFTNEZE

ABUE T KA EMmARRR  FlA[Cha’ 1]
hPTH(1-34)NH, » ERRXARFIHCMAKERE )
G4 (MCha’BFLeu’ » ChallFLeu! IfERPTH) -
@ hPTHES APTH » hPTHrPS APTHrP » rPTHR
PTH »bPTHEB4APTH - EMZBEFREBKFPEER
2B (MhPTH(1-34)B APTHREKFIIZEER
1-34 « hPTH(1-34) > hPTHrP(1-34)  bPTH(1-34)
BrPTH(1-34)2 K% /5% #ENissenson<F
Receptor » 3:193 (1993) « £PTH(1-34)NH,H
"NH,"& 7Bk 2 CHRBHEEL MPTH(1-34)5
EEHHBC-#&i -

APz aBkENHEESEHLBEZEER - WH
B JE H (B A SRR RS R R A5 R B JUE R MO R B RIS R
BEERBEREI °
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TP R 2 MmO S 3R

A7
B7

AR %Zf‘ﬂﬂéifﬁ}]' (13)

kB KT RN EAF B OB ARYE - EEB L
FlaEERRRNEES®B(NZR A8 BAR HE
BoOEEBERAEOE T B AE®R FEB FX
ME D W+ AR) BHEB(IB®R RBEBR) RS
EE(MESER ZEEBEE S8 RZ_BRR
45 B-Z " EBRIERY)

ABPEK B EANER N E AT RE(ORE
g A EREERELS YRR HIEE) X RE
BERY(NA - o BEXRRE)EEFL T (LD
GBI S R BRE KT KRR EBTBE XK
)  OBCA RRBETAEREVE  HEEL
e FEEBRRENBREE Sk EREEELEEN
B hEEEARYLTEEDGEERIELEDEEERK
B E TROANETF - ROEBEEF3, 773,919
)524,767,628&PCTEE§%W094/15587 s HEW TP A
AR B A E(MINFUSAIDR )R ZERK - LET
WME RS MEH - XREH RUEBHEREZT
ik B4 Ak

ME T LERABHERCHEPRET AR > B
L EBRPBERBNTE  REBNRRBHRRE

A HLEBERLAERKEERGNEERBEERSE
FEBERTZZHER -

ABHy EMSETEFERERE I EE N

- 15 -
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PR O H S IR SR S 3

AT
B7

A~ A3 (14 )
g5 0 2 2 40 38 0
T L RS L R - X LY
R R A - AR A R E -

WM
PTH(1-34)E R aBiE®R - R Barden
% , Biochem.,32:7126 (1992) - 21 a-iRfEEEK
EMmEE4- 132 R B2o - BRBEMEREES
2120 R - AT HETHKEChaZ WA H
PTH(1-34)2 —_BRBMWEZ—LLELEE  WME1a-K
HEB Nz Cha’KChall » 20 -EEBANZCha?2’ R
Cha?8 o |
KB HWEEPTH(1-34) 2B > FAibZWAHE
Wiz o-EHEBIEE > MAIDLS » AibI9 R AIbB34
hArg27 B Nle3lsDapZ B #E N-# i 5% & -

=5
ABPE Bk T HEERMEAEREE - RillStewart,
M., % > EM& MK (Pierce Chemical Co., 2d ed.
1984). [Aib34]hPTH(1-34)NH, Z&EWT - FF
Bl HM Rk THEXEDEMNAARSE -
BBk & B EApplied Biosystems (FosterT -
CAY430ATI Rk S i WK EMMEELEHEKR S

B o BESchnoizeZ » Int. J. Peptide Protein Res.,

—

- 16 -
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Al
B7

ﬁ‘%&‘aﬂﬁaﬂ (15 )

90:180 (1992) - FH4-BHE - FKF K (MBHA)H
(Peninsula, Belmont, CA)HO0.93 mmol/gZ &
K o AABocl#® (Bachem, CA, Torrance, CA,

Nova Biochem., LaJolla, CA)H T %I & % & :

Boc-Arg(Tos)-OH > Boc-Asp(OcHx1)-OH

Boc-Asn(Xan)-OH > Boc-Glu(OcHx1)-OH
Boc-His(DNP)-OH » Boc-Asn-GH >
Boc-Val-OH > Boc-Leu-OH > Boc-Ser-OH>
Boc-Gly-OH » Boc-Met-OH » Boc-GIn-OH >
Boc-Ile-OH » Boc-Lys(2C1Z)-OH >
Boc-Ser(Bzl)-OH » BBoc-Trp(Fm)-OH » & kL
0 1dmmol I/ - LL100% TFARE2 X 15 KK %
Bock - Bocf 2B (2.5mmol)7E4ml DMF 1 )
HBTU(2.0 mmol)RDIEA(l.0ml)HE /K » A HEE
MEkRISTFAB: PHARBE - BERBRERSY 1
Boc-Aib-OHRE I FEEBoc-Asn(Xan)-OHRAI205 -
Bk A A% LB 20% S E L
/10%DIEAZDMFEREE2 X305 KB EHisHll & L
S DNP « R NKMEBocEH100% TFAJRME?2 X275 KR
% . BRIk IEA10%DIEAZEDME (1 X 15) FME EA
15%Z BEBE/15% 7K/20DMFBEWEE2 X300 KK E
Trpw Qi FEE - FTHREZLEBEKBIEUDMER
DCMUBTMREE R - HHBRES InlFARZHF
10mITROCEBISHRETR B AR - HFHARRE
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i~ AABA (16 )

B BELLZBE(6Xx10ml)¥iE > MEU4NZER(6 X
10ml)Z K -

EAB2HIKBESYZBEEYMHAVydacTMC g
(Nest Group > Southborough, MA) FL#HEES
EYEBAT(HPLC) » LERBE(10%>45%EH®B >
1303 )(BEHA=0.1% TFAKB®K  BWW®B=5
0 1%TFAZ ZIE)UFim1oml/ 5 HHE - 2 EKREMNE
SAHPLCHRE - S A G BEMELE > 562.3 mgHE
B8 . (kHPLCAOMZMERS >99% - BEFEFEEZ D
oA TFEB4054. 7(HEHME4054.72) °

[Cha’-11]hPTH(1-34)NH, Z &R EBEHE L
AL hPTH(1-34)NH,#4T o bt 4 & 3 I 5 B
Boc-Cha-OH/hf§EBachem, CA - RBREWZIMER
>08% EFBEEHEBUEHTFELI197T.0(GTRIE
4196.9) °

LEFAEEY2LWT :BocBE=ZT A&KE
HF%%%@’Fmﬁﬁﬁg’XM%w%’Bﬂ%%ﬁ’
TosB B XM E  DNPH2,4-_FEHE > DMFR
HEFKE > DCMB & Hft  HBTURB2-91H-F B =
Who1-3)-1,1,3,3-MEEMAFAMMBE  DIEAR X
WZMK > HOACB ZE ' TFAB=-H L8 2CIZR2-&
TEHE OcHxIBO-BO # -

Est 2 AR E R R R, A B AR I RN - AR U
My EEE - BIMC,.  MESKETUEBREREMLRK
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A~ AR (17)

by & - ;‘ZDC1_12%@%%%?@@%%&FIL)%)E'IE%%%%%W
Z, R EHHSENBE=ZTEXRKE# - WCOE,FHMET
BOSHEMBAE,COOH  ENKIKKERZ B HRAKW
= . FHEERAEEEEBRE - ERERA S EESIS
CEHE _REFEREBESIBEMEFRESHEE LRRERF
WEB(a)~(H)ER - EEHEHBABHBE MHAEXRE
WE o MEAEABM3IEEMFHOBTRIET -
ABHET LB TUEMN T ABXREHE -

Thee s 1T
A, HERPTHXHE

g A UK A Sa0S-2( A ERMIE) FPTHE
By 24 o Sa0S-2fI(ATCC, Rockville, MD;
ATCC #HTB 85)#BEMA10%F M E(FBS) K
I mME K ZPRMI 16405 & 3 (Sigma St. Louis,
MO)YR37C 5% CO,ZR/ZBRAEHR - B3IR4HER
BEE NMESELBREABRRFARREE

SaO0S- 2 AN EEEZRES  HEELE
RPMI 16408 XKLI5% FBS ¥ # » 10X 104 cpm
B9 — - 125].[Nle8.18 Tyr34(3-1251)]bPTH(1-34)
NH,H10-11M~10-‘MEBEEAZBACHARKZF
ETHERBFBRE2/NEL > DIKHPBSHEAIR > MELO0. 1M
NaOH#H#% » EBHTRNEMBECRIEERE - B —
S1257_.[Nle8,18, Tyr34(3-1251)]bPTH(1-34)NH,

- 19 -
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TP R O3 1 om R SRR 03

A7
B7

A~ BBASA (13 )

2 & B M®KGoldman, M.E.,¥Endocrinol.,
123:1468 (1988) 1T -
AABHEERIKETES SN HESEKRTE
IC501L§_(,§%«§$—_1251_[N1(38,18’ Tyr34
(3-1251)]bPTH(1-34)NH, 2 & AKMA) -
MEIFR > FEABKKEHESa0S- 28 EPTHR
BEaMAaHak

B. MWBRTHMERLEREN

WlE RSk E NS a0S- 2P EYBRIE L
J e HEECAMP (RT3, s - EHMMBE) L& KiEERR
T BEELEE L EAMNY > 2HRodan%]. Clin
Invest. 72:1511 (1983)K Goldman%s »
Endocrinol., 123:1468 (1988) « f£24 RIRZESH
SaSO-24EI0.5 u Ci[3H]BREM (26.9Ci/mmol)H
ERBEFAA BHE > MA)EFRHEEREBITC 2

INEER 0 DlHank'sEH BB W (Gibeco, Gaithersburg,

MD)¥2RK «- WHIEAEEFHHEEENInM IBMX(ETE
FHE MK > Sigma, St. Louis, MOJEE 150 %
MABEHKMEESS -  BELKE  MI.2M=Z82
B (TCA)(Sigma, St. Louis MO)%# » LLl4N KOHF
S - LR EHE(SalmonE » 1974, Anal.
Biochem. 58, 541)E @ cAMP - ZIEH BB (HE

- 20 -
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A7
B7

ﬂ‘%ﬁ‘aﬂ’éﬁaaﬂ(lg)

P9 M=t 8 52 2200CA, PACKARD,Downers Grove,
IL)FH B s &% -

HABBRZBECs E(RTRERLEBERZIPRX
MBHHENRI - FEARBHKERNANBRTRERL
BEEEM LEERMAREE(NELER)CIEHERZE
hBEREE -
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2T PR O N m AR S 3E

( P i A7
¥ et 8 o ;L& | B7
F o~ ATl (20) 7’533/@} (19984 4 A £ IF)
%1
HE BK MS | Kd(«M) | EC3p (nM)
[Cha>!1]hPTH(1-34)NH, 4196.8 0.01 0.6
[Cha23]hPTH(1-34)NH, 4083.2 02 20
[Cha24]hPTH(1-34)NH, 4157.0 0.1 10
[Nle3: 18 Cha27]hPTH(1-34)NH, 4105.1 0.05 2
(Cha28]hPTH(1-34)NH, 4157.0 0.05 2.5
[Cha31]hPTH(1-34)NH, 4169.5 0.03 4
[Aib!6]hPTH(1-34)NH, 4087.1 0.004 0.7
[Aib!9]hPTH(1-34)NH, 40734 | 0.005 0.6
[Aib34]hPTH(1-34)NH, 40547 | 0.007 3
[NI 3l]hPTH(1 -34)NH, 41305 | 0.004 0.7
(hArg27IhPTH(1-34)NH, 41586 | 0.007 1
(Dap, N|e8 18 Tyr34JhPTH(1-34)NH, 40958 | 0.150 10
[Cha24.28.31 Lys30]hPTH(1-34)NH, 4264.2 0.5 7
[Cha”-11 N1e8. 18 Tyr34hPTH(1-34)NH, 4176.4 | 0.006 0.6
(Cha”-11 N1e8.18 Aib16.19 Tyr34]nPTH(1-34)NH, 41039 | 0.005 1.5
[Cha”11 N1e8: 1831 Aib 16,19 Tyr34]nPTH(1-34)NH, 4117.9 0.04 4
(Chal l]hPTH(1-34)NH, 41562 |  0.005 2
(Cha28,31]hPTH(1-34)NH, 4210.4 0.06 7
[Cha”-11 N1e8:18 Aib34JhPTH(1-34)NH, 4097.8 0.03 1.5
[Chal5]hPTH(1-34)NH, 4156.6 |  0.005 1.3
[Cha”-1T Aib19]hPTH(1-34)NH, 4152.8 |  0.007 0.5
[Cha7-!1 Aib16]hPTH(1-34)NH, 4167.5 | 0.004 1.1
[Aib16.19]hPTH(1-34)NH, 4043.6 |  0.004 0.6
[Aibl2]hPTH(1-34)NH, 41449 | 0.005 2
[Aib3]hPTH(1-34)NH, 41147 | 0.004 1.1
[Cha”>11 Aib19 Lys30JhPTH(1-34)NH, 4166.0 |  0.004 2
[Cha”JhPTH(1-34)NH, 4157.2 0.02 2.3
[Cha24.28,311hPTH(1-34)NH, 4251.4 i.0 30
[Aib! TJhPTH(1-34)NH, 4114.7 0.05 3
[Cha”>1L1SJhPTH(1-34)NH, 4237.2 0.01 14
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P25 Do 3 S 0 e S

A~ BB (2

T Exa
lsngegne 704
‘8/’ ¢ f] 74 K

(1998F 4 HEIE)

!
Sa0S-2 | Sa0S-2 o
Receptor| cAMP Bl HRBRRZELY MS(EC)|MS(calc
Kd(nM) |EC50(nM) ~
BIH BIH i
13 0.2 [Cha22,Leu23,28,31,Glu25,29,Lys26,30]hPTHrP(1-34)NH2 | 4028.0 | 4028.86 Blj
>1000 80  [[Glu22,25,29,Leu23,28,31,Lys26,27,30]hPTHrP(1-34)NH2 | 4019.7 | 4019.7 ,F’;
9.6 0.35 [Glu22,25,Leu23,28,31,Aib29,Lys26,30]hPTHrP(1-34)NH2 3960.8 | 3960.78 tfl
>1000 340 |[Glu22,25,29,Leu23,31,Lys26,28,30]hPTHrP(1-34)NH2 4019.6 | 4019.7 i
>1000 60 [Glu22,25,29,Lys23,26,30,Leu28,31]hPTHrP(1-34)NH2 40194 | 4019.7| &
59 3.6  |[Glu22,2529,Leu23,28,31,Lys26,Aib30]hPTHrP(1-34)NH2 | 3961.3 | 3961.6 ?ﬁ;
200 7 [Glu22,25,29,Leu23,28,31,Lys26,Cha30}hPTHrP(1-34)NH2 4029.2 | 4029.7 f}
200 0.7 [Glu22,29,Leu23,28,31,Aib25,Lys26,30]hPTHrP(1-34)NH2 | 3960.9 3960.7 }’%
100 0.7  |[Glu22,25,Cha23,Lys26,30,Leu28,31,Aib29]hPTHrP(1-34) | 4000.7 | 4000.7 %\
NH2
800 0.4 |[Glu22,25,Cha23,Lys26,30,Aib29]hPTHrP(1-34)NH2 4001.0 | 4000.7
200 3.7 [Glu22,25,Leu23,28,Lys26,30,Aib29,A6¢311hPTHrP(1-34) 3972.4 | 3972.7
NH2
130 0.5  |[Glu22,25,Cha23,Lys26,30,Leu28,Aib29]hPTHrP(1-34)NH2| 40005 | 4000.7
70 3.9  |[Glu22,25,A6c23,Lys26,30,Leu28,31,Aib29]hPTHIP(1-34) | 3972.4 | 3972.7
NH2
5 0.3  |[Cha22,Leu23,28,31,Glu25,Lys26,30,Aib29]hPTHrP(1-34)N| 3984.9 | 39848
H2
230 3 [Glu22,25,Leu23,28,31,Lys26,30,A6¢27,Aib29]nPTHIP(1-3 | 3972.6 | 3972.7
4)NH2 ,
30 2 [Cha22,Leu23,28,31,Gu25,29,Lys26,Aib30]hPTHrP(1-34)N| 3985.8 | 3985.7
H2
500 3 [Aib22,Leu23,28,31,G1u25,29,Lys26,30]nPTHrP(1-34)NH2 | 3961.5 | 3960.7
400 60  |[Glu22,25,29,Leu23,28,31,Aib26,Lys30]hPTHrP(1-34)NH2 | 3961.5 | 3961.6
230 20  |(Glu22,25,29,Leu23,28,31,Lys26,A6¢30]hPTHrP(1-34)NH2 | 4002.3 | 4001.7
60 2 [Cha22,Leu23,28,31,Glu25,Lys26,30,A6¢27,Aib29]hPTHrP(| 39972 | 3996.8
1-34)NH?2
6 0.5 |[Glu22,25Leu23,28,31,A6c24,Lys26,30,Aib29]hPTHIP(1- | 3973.0 | 3972.7
34)NH2
10 0.3  |[A6c22,Leu23,28,31,Glu25,Lys26,30,Aib29]hPTHrP(1-34) | 3956.9 | 3956.7
NH2
nd 0.5 |[Glu22,25,Leu23,31,Lys26,30,A6¢28,Aib29]hPTHrP(1-34) | 3972.8 | 39727
NH2

*Abca - BEBRE O AR

A

5 E BT Al 5

£ B 7

H il 78 £

ERAAZH > EFRGAZFHGE > A0 HE

R E
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na
* A A 2002 4 2 HETE
5 ]’% { AS ( 21D

B5

I3 i S 3¢ H o B e o 8

WP LERRE (Fxss: BIRARBREZCEUYD
BERBREZRFEA3M) K2R > HfE T 110 15
2302427 8 R BN EEBREBEYFELD-—EHRREDE
WG E - BAE 30120 16> 17 19 R34 EEBEYF
EY—f@Ba-FERETR NFELVE INUCKERREY
Ba B-ZHEEANB TELINUCKEEEREBEYR SKEER
HE3NMMZEERBYREL KR

ELAAHE (H£AXL4 0 Analogs of parathyroid hormone

Peptide variants of fragment (1-34) of parathyroid hormone, in which
at least one of the amino acid residues at positions 7, 11, 15, 23, 24, 27, 28,
and 31 is cyclohexylalanine, or at least one of the amino acid residues at
positions 3, 12, 16, 17, 19, and 34 is alpha -aminoisobutyric acid; or,
alternatively, at least the amino acid residue at position 1 is alpha , beta
-diaminopropionic acid, the amino acid residue at position 27 is

homoarginine, or the amino acid residue at position 31 is norleucine.

AR R BB 7 MR £ 454 (CNS ) AdBUIE (210X29720 % )
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A1-Val-A3-Glu-As—Gln-A7-Ag-His-Asn-A1 1 -Alz-Lys-HiS-Al 5=
/
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Ang-Ar-Arg-Aro-Arg-Ani-Glu-Ap-Ags-Arg-Lys-Agr-Age-Gln-
A30-A31-Asz-As3-Asa-Rs,
=
A5 Sergi Dap
A3 B Sersk Aib
Asf1le s

A78 Leudl Cha ;
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AgB Metd( Nle ;
Aj1B Leudk Cha ;
A28 Glys Aib ;

AlsB Leusk Cha ;

AleB AsnIl Aib ;
A17%} Serdy Aib 'I
A1gF MetZ Nle ; :
|
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|
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|
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|
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|
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|
|
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224 -

D P oy o> B Omo o e P o o 2 1R

AUGEREBA FEREEIZE (CNS)A4 #AE (210297 2% )



482766

a0 Py 2% o B2 Mmoo e 3 o o 9 3 S

A8
B8
C8
D8 (20022 HIEIE)

N ¥R R E
A30F AspEiLys ;
A31%5 Nle, Cha, Leusk il &
Az R HisE Ml B
A33 5 Asnil fitf k&
A348 Tyr, AibEC ] B
RIERBH: & |
~ R3B NH, ;
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A33 5 Asn
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i B [Cha231hPTH(1-34)NH, >
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&
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AjsB Leusl Cha ;
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A175 Serzk Aib ;
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BEGEE  o-EEBTRAER o BERKKAER o
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