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HEF AR W3R IC RN E TR B IR A L CHERRARD N s I C EE 2 %El 4 f5b . 1
HBOREICHEET2ME 2N L T3, ZDAEEIX Parotin &, HTIEE D Parotin,
Y TFIRL D S—Parotin; FE#{L D Saliva— Parotin * A 7’28 hTH Y, FhAMBFHFLITRED
%Z N#h Serum— Parotin, Uro— Parotin Z"73BEX 1T\ 3, Parotin I22WTIIEL Z DAEHEYL
FHRASEENTED, {LFEMET FE130,0000 2 5CEABTH 2 2 L S MIZEATWY
B4, 2 DILFEBEEOHMIIOWTIIIS 2Tl 2w, #F#EIE Parotin #° Subunit R TH 52 &
R0, TOGBEEIT o7, ZORER, EWEAZINEEFL & 5 ITRELFMNREEIZE W T Pa-
rotin & HBEDPFEFRMEZ AT 5 Subunit # HBET 5 2 LIZIIL, 2D Subunit 2DV THEEL
FHGEME A S 2IIT A & & B2, 2O Subunit MTERIRARIVE Y OERARRE £ 2, £ OEEE
MDA 5 MLTE Ca (CHFRENIZ 0T % 8, LENSMHE LU Adenyl cyclase— Cyelic AMP %&iZ
x4 B RBEIIOWTHEEMNZ =,

x R

#E—2 Parotin— Subunit 9 HE. FHR

Parotin #' Sodium dodecyl sulfate(SDS) FET#BE2#Z+ 2 & 2 5 MP— Parotin % Mer-
captoethanol £7E F, SDS & conjugation % 7%\ Sephadex G— 10012k ) 7 IViFE % 1742\ 3D
Doy % 57z,

&5 N7 E % E% Parotin O EMFENH NRED 125 Th 2 FRINE Ca KTHN & & UER
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FULER—EEE DRI I ERET 5 & Fr. 125 % EY, & 512 rechromatography® & U Pre-
parative SDS polyacrylamidegel electrophoresis IZ& D EME T4 VWH—% Fr.1—3 21587,
VIR Z? Fr.l1 — 3 % Parotin— Subunit & %L 7. Parotin— Subunit (3EkE UTHW /2 MP-
Parotin & # UK RIME Ca TR A2 B0 THSEHEBM S 0/, BRE MR D KSIE R
SR ol ESITSNVHNIRERIGIZ & D Parotin—Subunit & Parotin & 3@ % PUFRREM L RT
Z kY, SDS WEEIZ X0 EMEES K UMERBEERkEbNE o 1,

E—& Parotin-Subunit OMIB{LRIHE

Parotin—Subunit O#E{LFAIEE A M6 22T 2205 F8, SFL, 7 3/ Bk, NRE,
CHRIMET I /BB L UMD IZOWTHE %ML, &512 Parotin—Subunit @ Trypsin JIZKSMRIC
FOHLSNERTF FOEWESE, RECENFREES KU—RBES IOV TR E IZ 72,

548 : Table T IZ/R340<

Table I Molecular Weight of Parotin—Subunit by Various Method

Method Molecular weight

Sodium dodecyl sulfate polyacrylamide 40,000
gel electrophoresis

Disc electrophoresis major 45,300

(by Hedrik-Smith method) minor 92,000

Sedimentation-diffusion 89,000

Sedimentation equilibrium 45,300

(by Archbald method]

SDS Polyacrylamide gel electrophoresis 124k 1 40,000C %9, Hedrik-Smith #IZ & 3 disc
electrophoresis 124 ¥ 45,3000 F5k & £ 1°92,000D By # B /2, £ H#ELOTFIZL DL
By & BB B 5 DE M & 1 89,0008 & UF Archbald #:%& BV 72 o R E A1 & D 45,300
D% %720 VI EGFRIZDOWTIIEA D FEE AVEEL &R, %05 FRI345,00005 0 20
EIE 7R & D 5 F 90,0000 "Rk L THES NS Z & 28D,
HE S pH fHIE 4 — 6 D Carrier ampholyte D4 J A% HVERIKEANEE SDEE TS -7,

ZDER Fig. VIORTINC pHA5 ICHO M4 ¥~ 2 E U B2 AL 2 LEBIZZOL0
DEEFRIL pHAS THHZ L 2D,
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Fig. 1 Measurement of Isoelectric Point by Electrofocusing on Carrier Ampholyte
Column

T3/ B D Table T IZRT40< Glu, Asp LUV Leu DEENHEINZ C HD 5N 722 CyslE
mtEhihr o7,

Tablell Amino Acid Composition of Parotin— Subunit

Amino acid Mole% NO.' of Amino acid Mole% NO.' of
residues residues

Asp 10.35 38 Ile 4.49 16
Thr 4.45 16 Leu 9.76 35
Ser 6.52 23 Tyr 2.13 8
Glu 20.77 74 Phe 1.98 7
Pro 3.62 13 Trp® 0.99
Gly 6.28 23 Lys 4.88 18
Ala 8.46 30 His 1.26 5
Val 4.20 15 Arg 7.44 27
Met 2.22 8

a) By ultraviolet absorption method

NEELCCKIET I /B I NKI7 I/ BEIE Dansyl #EI2 &0 Gly ThBZ L 238D, CKE
M7 3/ ERlE Carboxypeptidase A2 K VERHEAVICHEREL T A7 3 /B2 ERBL =R LeuTh 3
ZErM5AIZL, 20 CKRMEHIX -Val-Ser-Ala-Thr-Leu TH 22 L 2 AD /=,
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HEROMEIC Sy © Parotin—Subunit 131.64%0 7 0 VB, HEU1.65%D 7 I/ HEEDI L 28D
A

Trypsin JIAKGRIZE D15 N B RTF FOEWEYE, RECENFREESLIU—RIEESH  Pa-
rotin—Subunit % Trypsin(TPCK) 12 & 9 2061/ % 172>, Sephadex G—2512 L 55V
FREITE -7, ZOHKSEMPTRL &S TTHEECTEE LRSS FoEz ) LFEED
HEL LT I/ BESNIZOWTREHE N7, e E0HH A& %5 (Fr.AA— 1)1 Sephadex
G—50, QAE—Sephadex A—252 X W HEHLBE—% b D& L7, 20 Fr.AA—113 SDS polyac-
rylamide gel electrophoresis 1Z2& D F89,100TC7.4%D 7 0 v B LU6.9%D7T I /¥r &4
ZEERBD, TOHLODONKBET 3/ BAHX Dansyl—Edman #%EI12& YD, CHIET 3/ BEFIIE
Carboxypeptidase A+BiEIZE D RFEL Fig. 2 128 L7200 $ER 421872, —H 7 VAR RIGIC &
D Fr.AA—1 |3 Parotin—Subunit ¥ & U Parotin & HBEDOIEHREME AT AL EWE2IZL

Leu-Tyr-Ile-Leu-Tyr-Phe-Phe-Glx Ile-Val-Leu-Leu-Lys

-7 -7 7 T 7 T7 —7 T7 —>2 A D S

Fig. 2 N-Terminal and C-Terminal Amino Acid Sequence of Fr. AA—1

/2o %72, Fr.AA—1 % Parotin—Subunit [AHF RIGERAMEREE NI HE AL TV 7227 MF Ca K
T#hizgE-<@FEDshEahro, B L5E (Fr.H1) ER=/73-2703 757 4 =12k

WML —%2b0E Lz, 20 Fr.H— 1 3FRIME Ca € T2hhE AL THY, 207 3/ BES]
& Dansyl—Edman #EI2EDREL, Fig. 3IZRTMLS 57 DT I/ BIPS5KAZ E#HE2IZL %,

Asp - Tyr - Glu - Trp - Lys
-7 -7 - 7 -7 v

Fig. 3 Amino Acid Sequence of Fr. H—1

$=8 Parotin—Subunit O4IEER

Parotin—Subunit 2’ HEHIRFIVE Y DIEAARB TR VA2 L EZ, ZOEBERIZD W THEA MET
BMZ 7z, ETIEABERMO—EE LUTIE Ca BHAMICHT 2284 L0 LY, FREAVM
# Ca [ETEMIBLESEHE ZOCALESED Ca DT NIIEET 2D » % *°Ca & FAVRE% I
Rizo 2DRERFLENED Ca DEMIEET 22 L 528D, —7F Calcitonin AERIE #H] L
T Ca & TEMZBI+T 2L 25 Fig.4 1R T < {EHREE & BT L /- 2 Calcitonin & Paro-
tin-Subnit & 13 F - 72 {{EFHBEEZ RIZL 72,
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Fig. 4 Effect of Parotin—Subunit and Calcitonin on Rabbit Serum *3Ca Levels
Administrated with “*Ca 3days Prior

O——0 : Control [saline], DO——O : Parotin—Subunit (20 xg/kg)
O—\ : Calcitonin (0.3 MRC /kg)

Parotin—Subunit D KNS fi % M43 5 HAYT **'I—Parotin—Subunit Z AL, 7 v F & HL
LHRNGHEREL 72, 2DMER, Tablel 1R $an< IFHE, B, M2 /L, BFR
ThR, SH, BIMESRICKEER retention T3 2 & 2372,

Cyclic AMP £ D/ERIVE VD second mediator & L TENWTW A Z E A5, 2D Cyelic
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Table [ Distribution of Radioactivity into Various Tissues of Rat

Administrated with 131 I—Parotin—Subunit

) Time after injectiona [(min]

Tissue 5 20 60 180
Hypophysis 0.0070i0.0005b)0.0059i0.0003 0.0049+0.0003 0.0039+0.0001
Parotid gland 0.06230.006 0.071%0.021 0.136+0.010 0.142+0.005
Submaxillary gland 0.081=+0.007 0.075%0.009 0.105+0.014 0.08240.003
Thyroid 0.0131+0.017 0.053+0.014 0.3570.149 2.100+0.213
Heart 0.202+0.028 0.160+0.016 0.17240.029 0.113+0.003
Thymus 0.03740.004 0.063+0.017 0.105+0.018 0.081+0.013
Liver 57.650+4.900 54.530+5.870 10.090+0.560 5.940+0.470
Spleen 1.530+0.090 1.530+0.120 0.540+0.030 0.210%0.020
Kidney 6.560+0.460 6.09010.440 2.44010.080 1.400+0.050
Adrenal 0.037=%0.004 0.062+0.017 0.105+0.018 0.08110.013
Testis o 0.12120.005 0.1920.035  0.493+0.033  0.54130.031
Prostate 0.018+0.001 0.025+0.001 0.028+0.006 0.03820.002

a) Rat was injected intravenously with 100xg of 3*'I—Parotin— Subunit
(9.7 x 10%cpm) / 100g rat.

b) The percentage of radioactivity which localized in each tissue to the total
administrated **I—Parotin—Subunit. [mean*=S.E.)

AMP 3R NVE VI > THINEIZHEA L -BEETH 5 Adenyl cyclase DIRIEILIZ L » CiBE% 14
L, ZhiZ5[%#t% Cyclic AMP dependent protein Kinase i L & 115 & v ) RVE vl
PIERIENTRES Mlza i TW 5B, 2 2T Parotin—Subunit 7° Adenyl cyclase—Cyclic AMP %
WL TEDE ) ZHELEZ 22Ty MIBEWTRFEMZ 2, ZDFE in vive I2H WV TParo-
tin—Subunit 5%, KEEHEFD Cyclic AMP L X)WVt Table IV IZR T 40 < BiasE & S FARIC
BFOWTHEIZHEML, i’f:ﬂflliﬁ‘:':'@ VARNVEERIZHEMERL 72, % 2 THERIRND WAL
%32 &Hh5BRHBELID LT in vitro THEMAZR % H W Parotin—Subunit 12 & % Adenyl
cyclase DERIEILEREFTL 72, ZDFEE Table VIZRT 1< 2,200 g7 57 ¥ 3 »iZ NaF 124k "b
IRiE{L &1 % Adenyl cyclase ZH% 1%, % D{EMA Parotin—Subunit 12 & Y EERKIGLah 3 2
LEAD -,
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Table IV Effect of Parotin—Subunit on Cyclic AMP Level of Rat Tissues

Cyclic AMP level (#u mole/mg wet tissue)

Croup Time after injectiona) (min)

— 0 5 20 180
Parotid gland 0.44i0.09b) 0.49+0.06 0.46+0.05 0.57%0.10
Submaxillary gland 1.02+0.10 1.34i0.12* 0.88=+0.05 0.9710.04
Liver 0.36£0.05 0.34+0.16 0.20+0.06 0.27+0.03
Kidney 0.721+0.03 0.79+0.03 0.73+0.04 0.81+0.06
Spleen 0.52+0.09 0.3610.07 0.291+0.04 0.46+0.07
Testis 0.14+0.04 0.18;"0.02* 0.18i0.05** 0.31+0.06
Metaphyseal bone 0.62+0.01 1.22+0.28 1.02+0.10 0.7710.02
Plasma 0.65-:0.09¢) 1.50i0.22* 1.90i0.52* 0.4210.05

a) Rat was injected intravenously with 100 #g of Parotin—Subunit / 100g rat

b) Mean £ S.E. [(n=4) ¢) Mean = S.E. [(n=8), ## mole/50ul plasma
*p<0.05, =H‘p<0.01 significant difference from 0 min value

Tabl V Effect of Parotin—Subunit on Adenyl Cyclase in Bone

Cyclic AMP formed

Addition (p¢ mole/mg protein / 15 min)
Exp.1 Exp.2 Exp.3 Exp.4 Exp.b
None 15.6 28.8 23.0 33.0 30.0
Parotin—Subunit
100 30.0 40.8 36.0 72.6 67.5
50 30.0 36.0 32.0 75.9 67.5
25 31.2 38.4 30.0 66.0 58.5
12 25.2 37.2 26.0 46.2 52.5
6 22.8 33.6 24.0 49.5 27.9
NaF (10-2M) 74.4 43.2 64.0 85.8 87.0

Parotin 7"ZAARHICEE L CEMLEHVH W 5 anabolic fEEZ BT 3 Z L AE STV B4,
Parotin—Subunit 122V TH 77 ZAALPIBHEREIEINZEIZ LD anabolic fEADKRITE T2 72, Z
DHEREELEHEROIMNEZ DO S 212 anabolic fEAE HT 5 2 L 230 72,

®

1) %F845,0000 Parotin—Subunit Z HEEL 72, ZOL ORI FRILE Ca KT N E & UHEH
HMEREIMZ HE R L, & 5IZHREBIENIC Parotin & B2 PIHFRUEZATAI L 28D 7,

2) Parotin—Subunit D ZE&H ST pH4.5 8L, NEKWET 3/ BIE Gly, CRIFT 3 / BEFNX
-Val-Ser-Ala-Thr-Leu Th -7z, £-Z2DLDII3.3%DMEE EH, ZOBSELIT I /LYo
VT H T,
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3) Parotin—Subunit @ Trypsin 7R @M L V) BE(LFE91C Parotin & U Parotin—Su-
bunit & B L HUFHRELZEL, EABRAMKENDNE HT 55 TR, 1000 7FF, &
UIE Ca BT hx BT 27 F F Asp-Tyr-Glu-Trp-Lys 258U 7=,

4) Parotin—SubunitDH ¥ 2 FRIME Ca K TERIXBELEFED Ca DBEIEEL TW5Z
& #3B® Calcitonin & IXEFBEDR L 52 & 28D 7,

5) '3 I—Parotin—Subunit % i\ 7 v MEGBNGHEE METL 2R, AT, TR, BRc£< 5
L, BT, HEFIR SHh, BIMESEICKIFMH retention T3 2 & 2D 7=,

6) Parotin—Subunit £ 7 v MZHWT in vivo TEWIEE, HTEE L UMEFHD Cyclic A-
MP L RNV A5 5 ~203RICEEICHEME YA, 7 in vitro TEIREE Adenyl cyclase it
ERIREL s & /-

7 ) Parotin—Subunit 13~ 7 ALFIEHERMINEIZ LY anabolic (EA2ET2Z L& RD 2,

AMXNDEERROVOEER

MEAEIR RV E DT 8130,0000 E T E (Parotin) 2 545y F845,0000 Parotin— Subunit % B
BEL7z, COHLDIEFRINE Ca (KT HE L OCERAMEREMEI N ERL, & 5ICFFFEAICPa.
rotin ¢ EBLHEHAEMA BT AL 280, FoTZOHEIEEELL 522 1HET2L0
LET A,
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