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saliva submaxillary gland
Fig. 1l Polyacrylamide gel electrophoretic analysis of saliva
proteases.
% Sympathometic agents and a parasympathometic agent were
injected into the caudal veins of male mice( strain, C3H, v
weeks old). After one minute of the injection, secreted saliva
was absorbed by small pieces of cellulose acetate membrane. Each
of 40ug protein was applied. protamin (A) or BAPNA(B) was used as
a substrate. Lane 1:mouse injected with saline. Lane 2:mouse

injected with 10ug of phenylephrine hydrochloride. Lane 3:mouse
injected with 10ug pilocarpine hydrochloride. Lane 4:mouse
injected with isoproterenol hydrochloride.

B: Ten micrograms of phenylephrine hydrochloride were injected
into the caudal vein of male mouse ( C3H, 7 weeks old). After one
minute of the injection, secreted saliva was absorbed by the
cellulose acetate membrane. Immediately. the submaxially gland

was excised from the mouse and the tissue extract was used as
electrophoretic smple. Each of 40ug protein was applied. BAPNA
was used as a substrate.
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KRR T2 EIHETHE., Tt CEAEEFIrOXIRKIIRBE 2582 Hv
., IRKELTOBE, BRORRE, EARRB AR LIEL LR, tro
ATt T BROIRETRIDIIENBEL P EU ST, EITEtALO—RT7 €T — }
RERCIE 7 AEBREEOREI?RZET I, truo—-zx7+7- B8N
(10xSum) 2 EF N EL, tA B -7t 7 -  RORTREABBEBRRERE: 707
T-YBEHENEBELBSL. tL o -27+7-RIC1I»65 41010 % R TR
MBHEREBES LR, Ll 2 THAPICCIRMEELBICHZT LR
HE2HLESRL, th T hoBEBO 7 vT 7 —YHEELBE L R E 2 Table
TRl SORRLtLro -7 27— BERICRES A MBHEEORICH
rOLY—BEOLEREsBOLN, TOMUEEIRTREBBERN 70T 7 ¥t
BEHEIZTRULLETI- . ZOMTEOBEE L BET b oD intraassay R U

interassay ¥ 1T > 72 [Table 2], 7=V 7 )V Y RIBICE N = 2AKIZOWE AT

Table 1. The activity-volume relation using Table 2. The reliability of the spectrophoto-
small piece of cellulose acetate mem-

brane (10X5mm) was used as absor-

metric assay using small pieces of cel-
lulose acetate membrane (5X1 mm) as

bent of submaxillary gland extract. absorbent off'saliva;

Vol M cv A) Intraassay: Statistics were calculated for
Sample e : can . SIS h h ] f

(ul) (unit/mg protein) (%) each of four samples from the result of five
pairs of tubes in a single assay.

1 1 264 65 25

§ :23 Zgg fi 2 Sample  Mean (unit/mg protein) SD (C(:%’V)

4 5 281 29 10 1 1236 80 7

- - 266 St 2 1200 108 9
Statistics were calculated for each of five samples 3 164 92 56
from the result of 6 pairs of tubes in a single 4 120 60 50

assay. Samples 1-4 were specific activity of male

submaxillary gland trypsin-like protease using
small pieces of cellulose acetate membrane as
absorbent of the tissue extract. Sample 5 was
specific activity of male submaxillary gland
trypsin-like protease obtained by large scale
assay.

B) Interassay: Statistics were calculated for
each of four samples from the results of pairs
of tubes in eight different assays.

cv

Sample  Mean (unit/mg protein) SD %)
7/

TP 1108 136 12
2 1292 172 13

3 67 20 30

4 86 22 25

Samples 1 and 2 were male, samples 3 and 4

were female




B>t ro—2A7€7 - FBREF(IxSm)SHERACTREBL, thfhn7o77
—VYEHPHETEIIEICENBE N - R 7T - BCEOBEENIT LD 5%
L. TORRE-7 A TCRBEEREI AT HEHHENIE %, M~ 7 2 TIE50%
ThHoto(intraassay), R 1EBTEN 7z 7 ) o &EICENHL NI-ERD
777 - YEHEXMEL, BABORETHEOIXL>EXHFHALLEZ A, BTIIE
BMRENPETLLENKI3% . BMTII8BH TH-12, BE T uT 7 - E2IHEBEEL
LTHAT2HICI. BTRICEAE N7 o7 7 - v HBYHELER 0T 7 —
YHEEIRBL Tt by, T T2 7AW TRRCER 07 7 —
YHEEEO ML RIS LI (Fig.2), BE- 7 A54K, X8 LAMROH~7 X6
B, ZELGAMROKE-7 A 8L, EEJAMROE>7 25K, HILNER 7 o T
T-THHBEEEXEIC, RTR7 o7 7 - hEELYMIcE 2 -t mBEOHEERFEIZ
Y=0,256X+2.2 7 =0.8268 P<0.001¢t% 7, B> 2NALTHLY=0,175X+
83.7 7 =0.,5564 P<0.001&. B HEFEER» *Bont, o TER/ v 7 -
BHHEY. >7ARTRNT o7 7 - EHHELZRB L TWEI ErBEL»EL T,
. Fig.2 Correlation between salivaly
protease activity and submaxillary
gland protease activity

Ten micrograms of phenylephrine
were injected into caudal vein of
mice. One minute after the injection,
secreted saliva was absorbed by 4
pieces of cellulose acetate
membrane (S5x1mm) and the salivaly
protease activity was assayed
The next day, the submaxillary gland
was removed from the mouse and the

submaxillary gland protease activity
was assayed.

400r

3001

2001

SUBMAXILLARY GLANDS PROTEASE ACTIBITY Ur‘“/mg

Y = 0.252X + 2.2
r = 0.827 n = 74
P < 0.001

sbo 1600 1500
SALIVA PROTEASE ACTIVITY uniyg

e MALE

6 MALE CASTRATED (1 veek)
O MALE CASTRATED (2 veeks)
O HALE CASTRATED (3 wveeks)




Y unitmg

SALIVA PROTEASE ACTIVIT

Elifcp 3 Time-course observation of
the salivaly protease activity.

8 weeks old male and female mice
were given weekly injections of

body weight). and the salivaly
protease activity was assayed.
Mice were castrated at age of 10
weeks old. Testosterone (0. 6mg/30g

was injected into the 14 weeks old
mice castrated after 4 weeks.

16
WEEKS AFTER BIRTH
b-1 sale souse

w-m treated wale

2V ABERLEEERE L TV 2A0BERLE X ICHT 2B L HED
CEIE L (Fig. 3 ). 8HM» o 1AM EICIBARICELZ 2T, FHBIZC- 7R
BERZHRWL 7077 -wE®LHE L, B~ A TIEXTniEHIZ10004 5 1400
unit/mg proteinfTiENEE*RL., ZFICL N T ERIZLAMCTEN L XL n#50%
BREICKY, 224 EMRCIoBHEROBH LABREICE OHYT 22 Y, BT
i CTREZ AL 7o 7 7Y BHERULLEEHHE AL, 28R4 EAMEBD
o7 XA~DT7 2270 yBEICEN, TOBHIZ2AMTENSNIZ OV RVIZ 2
TEHELA4AMECEN VRIS EEEITLEALL, TnEHICe7 AER 7 ©
FT-YBHEAETTEIIEICEN, dLECREICEZ2E TR 0T 7 -¥ BN

BRIt BEBOICHET 2 EARBEL - 12,

%%

Eoor Lt Y ERIZ2RET>2HFINIEETBBEENT 5, 19594 Berson & Yalow
CENA Y2V ORBAUATHELE L THRENZ I VAA L/ Ty 4 EIR, BEL

JC L2 VEEBNET IR LE DL RALPHET LI EHNTRTH L2 -OALER

-9-

phenylephrine hydrochloride (10ug/30g

body weight,3 times injection /week)
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DB L HEFFET 5(14,15), €22 RIEAERR TR 7 077 - ¥ LStic,
MPEL AT 7%, BRI AT 7-¥., FRPMSODBER L6 T2, Thn
LOBRZVTALBE LT KFHTH L2 TNLOBERIRTR7 7 vT7 -
VIBCICKEUBERBHEBERE LI EXBESE N T 5(16),

7 ARTR7e T 7-€¥RGCTHRICETHEERENTV 5, 19824k -7
ARTHRDNAZ ATV -6 772=27A)V72v 47273 ) - ICKTBH70T7
—YREEH7o—=r73n, x07 3 /BENO —RKEE»HL » L 5 12(17),
TORRRATR7 e T 7T ¥R 7t ARTFF -2 R2FT508 707
7-¥TdN, ZOSGCTHROTUBRNNEBITT B ErAL P EL 512,
CoOMBOSWENIZe -7 FLr ) CRBICE ) MRABBERENASZ(8). T
edbGCTHRTESRENIZ7u T 7—-¥REGF,. NGF#ata—-7Fv+ 9y i
BICENERPIREZNZNTHE, TWENLINLERAROERSPTHLEHEL
BEHIRETHTH 2, BRP~FWEN LT o T 7 - ERLZAET 2 HEL AV
TEPDOR 2 )~ 7%31ITI3BE. 7=V 7 ) YOBBERSICLIHERIBE L
BB, 4707V /- NERRSICE 27 ARTRIEXKOBESNITD 24(9),
7x=2Vv 7 ) YEBRSICEDISTVARTHRAOEEBOBRERI SO EI S ALN T
v, FRRa2»To0e72=v 7 )y 1EMB2IIE0EKEREERICEVTY,
TTABRTRNATET ¥, 2AF 7=, 78T T7=-¥RUCLDH74Y¥414D
RitRBo ot hrote, FEREBEHW TIE2> 7 AERTIIEL( -7 ARTR
KHBERIEITEYOR 7 )= 72752 CED, TR LEERZ
AT2EZ26n2EPWOBELR7 ) -7, BN LEEEERTEH %

SV ADEREBRLEICHAT I EHTRTH 5.
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Table 1 Synthetic substrates used to examine substrate
specificities of proteases in mouse submaxillary gland

Hydrolyzed substrates Not hydrolyzed substrates
BAPNA ++ L-histidine- -naphthylamide
BAEE +++ L-leucyl- -naphthylamide
BLPNA ) L-alanine-p-nitroanilide
Poly-L-arginine +++ Rloll y'SISShsissiyitdiifnle
Protamine +++ SAPNA
Histone ++
Casein (+)

L-lysine-p-nitroanilide (+)
APAEE S

+++ strong, ++ medium, + weak, (+) bands hardly visible
Abbreviations:APAEE, acetyl-phenylalanyl-arginine-ethylester:
BLPNA, N-benzoyl-DL-lysine-p-nitroanilide:SAPNA, succinyl-L-alanyl-
L-alanyl-L-alanine-p-nitroanilide

VO VICBUER L YRT oI v I OBT B EMHL P EL 52, BTRIC
FHEHFET 27077 - ¥0B20EERRELIRET e, KT EAKEE
RUtLNo—RA7+7 - | BR2EERFRET 2707 7 - EEREEL Ao
FrziTofe, KV 7AX =V 2ERELTHCIZED S, BTIiEpl 4 ~ 8 nfKIC2I
BEN7 o077 -¥EHErRESE NIZ[Fig. 1Al Thbn T v T 7 - ¥ERIZTN
b, BAEEL Y D7 AKX = DI FLIRATAVEBERT7TAX = VICEARZERETH S
72 yRERAMELI(GBLEE, LPLIERENT o7 7 -V EETHD S
YA ViR, BEAYBE N o7z, BAPNAREEB E L THV 3 LFig. 1ATRE S
nt:7oes7-vEtoIbn 1l ~11xBEE N (Fig. 1 Bl, KV Y Iy 2EEL
LTHwEZ S 1~6RVUF12,1307 077 - EErRES N(Fig. 1C], @~
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Fig-1 Two-dimensional polyacrylamide gel electrophoretic patterns
of protease activity in mouse submaxillary gland,

Submaxillary gland extract (3ul) of C3H/He mice was applied
on two-dimensional polyacrylamide gel. Substrates used were A:
poly-L-arginine, B: BAPNA, C: poly-L-lysine. and D: @@ lw=lF=
arginine. A, B. and C were zymograms of male mouse protease
activity, D was female mouse protease activity.

BTR7 o7 7 —vRREEREHICI N4 94 7TICoEEnz(Fig. 2], ALK

VDT7AX =, K) ), BAPNAE T BATYPE-1, K ) 7 ¥ =", BAPNAZ 3 &

TAHTYPE-2, FYVT7ZAX =2 . KY YD 20T BTYPE-3, )V T7LALX=CDAHa %

T BTYPE-4TH 5,

INL7 o7 7-¥YDELIZFLVWEBHEIT)LHIC, B2olFRICH T 208

PR LI2[Fig. 3], 1 %4 V7422801 %70s s 33k

HERE L TRB2 et Lo —27+T7— PP, Z_KGEINKGHZEOK )7 2

WNTIFTZYVEBICERE T o7 7-YESEERELLET S, Fig. 1 ATREZ

Nfe7o77-vYE#ENIb1~4, 6, 8~10, 12~1507 057 —vEE»EE
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Fig.2 Classification of proteases in mouse submaxillary gland
by their substrate specificities.

Twenty-one proteolytically active enzymes shown IR
were classified into four types by their substrate
specificities. TYPE-1 proteases exhibited hydrolyzing activity
with poly-L-arginine, BAPNA and poly-L-lysine: TYPE-2 with
poly-L-arginine and BAPNA: TYPE-3 with poly-L-arginine and
poly-L-lysine: and TYPE-4 with poly-L-arginine as substrate

& n7z1[Fig.3B]. % 750uMn _flinEé$h4 ¥ > 220+ ) AIEBRBREH(pH7.6)1215
SGHEBLEE V7297 I PP AEEIC, 1 %708 v ERBRERES ¢
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TAZVL VT vy 4 e8P —, 72722 LFLNANLTF=ALT70ET74F, N-} &
N—=)Dry—7ua2FLAr Y777 -YREEMIIZ. ZNnb628EHNT
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Fig.3 Inhibition of mouse submaxillary gland protease activity
with various agents.

A: Control. Twenty-one separate forms of protease activity
were detected using protamine as substrate. B Inihribiiss e’ swi ik

BPTI. Cellulose acetate membrane was immersed in 1% of protamine
solution containing 1% of BPTI. The cellulose acetate membrane
was placed on the surface of two- dimensional polyacrylamide gel
layer. C; Inhibition by zinc ion. After two-dimensional
electrophoresis, the gel layer was immersed in 50mM zinc sulfate
solution for 15 minutes. Substrate was protamine

ENM Lot YART774ENERE L TRRGERBH»TELETH L ER., #
2.4 benzoyl-arginine-naphtylamide®N-acetyl -L-methionine-naphtylester? ¥ »¢
HeonTear(19), ZnolBEREICL > TRONLEREY A 77 45
Lo THRONERREZERLE T2 REBETH- 2, RarBR LIzt
—ATET - MBREEHARRA LT bBERGUERLER. RGERB»KEE L4 2
BHZz AT 2B LB YA 27563282 EnTBTHE, Lo TT7 AKX
SYDIFLNIATLNERERRp-= o7 ) FAREHTAVCLLHBEEREICE
DRRE, INLEBEHCTHBOALYA RS LBEICE IR R ELHELET 2

ZENTURET H B,
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Table 2 Characterization of proteases
in mouse submaxillary gland

Substrate specificities Inhibition
Type ESTP Androgen-
No. Poly-L-arginine BAPNA  Poly-L-lysine BPTI zZn?* dependence

1 1 +++ +++ +++ + +++ _
2 ++ +++ +++ ++ +4+ +

3 ++ ++ +++ ++ ++ +

4 ++ ++ ++ +++ +++ +

5 +++ ++ + - +++ +

6 + + + + +++ +

%) 7 + ++ = = 4+ +
8 + ++ - +++ +++ -

9 ++ -t = ++ 4+ +

10 + 5 - +++ +++ +

13 +++ +r = = +++ +

3 12 + = it + +++ +
18 + - + ++ +++ +

4 14 + - = + +++ +
15 + - £ + +++ +

16 +++ - - - ++ +

N7 +++ > = = +++ +

18 +++ - = = +++ +

19 +++ = = - + +

20 ++ - - - +++ +

23\ =t - - - +++ +

vV ABRTR7 o7 7-vR3REBERREICEIN4 5024 TI2HEEN, 260
SATRBICHERMIIN T IREBEBR I LT Y KFHICE D 2D rLr— 7
SRS Nt (Table 2), TYPE-1 I BENDZ 70T 7 —¥IET A AT o KEL L
EMICHTIRBICL NI snrr—Ficatentz, Bl 757 —v11E7 A
AT oy F#KFHETH L, 7o 7 -2, 3.4 . 634ERL )Ty 4y
P-REXUTH), 7o 7 -¥S5EFEREMETH L, TYPE-2ICHE N2 0T
T—¥D56, 7077 -8 ~10I4EB L V74 e s —ich L TRSH®
THN 777 - T HNEHBRZXMETH2Z, TYPE-S I HE N7 uTdF7—¥it
TNXTHERBL V7 A e R LTREBETH 2, TYPE4ICH 2N S
OTT7T XD 7 uT T -4, ISHEREBLI YT A e e S -REBTH -
ey,
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* * *
22 91 134 140 163 182 220

mGK-1 (unidentified) K DYS [S] FEF H DTCK PG
mGK-3 (Y-NGF) T Y LS FlIOF [H DTCK PG
mGK-4 (a-NGF) N DpY |[s| FKY |H E]Taf PO
mGK-6 (renal kallikrein) T DDY |[S YEY |H DTQA PQ
mGK-9 (EGF-BP Type-C) N YDy |[s| F@N H |pTCK PQ
mGK-13 (EGF-BP Type-B) Y F |s K - |pTCK PQ
mGK-22 (EGF-BP Type A) D L |s N DTCK| PQ
PNF-1 (Unidentified) K F sl K ! ID[TICA PQ
mGK-5 (Unidentified) F DDY §
mGK-16 (Y-renin ) K ADF S WQK H

Fig.4 Comparison of glandular kallikrein amino acid sequences
of substrate -binding pocket. The asterisked residues are
crucial to the formation of a serine protease catalytic sitel
The aspartic acid residue(182) confers on a serine protease
the ability to cleave at lysine or arginine basic residues?
Numbers refer to the position relative to the N-terminal
isoleusine of mature protein encoded by mGK-1. Residues which
are identical between at least six out of eight are boxed
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19858 7NVvaanFafPFrve7 s —DcDNAH 7 o—=v 73 nTUX, T{ DA
FolFarE vt 79 —RIEFH7u—=r 73N, 073 /BR—KBE»H
bt of(l) TNICHEVRLEYICEIRIGTFRABBOBHEA» DT FL AT
TbndE 510N, EACHRANEYIZES>TCHEDO PP ERORETFNT v E—
S—BBEAT oL bRy v s - nlErEREEND L L 2(2,
3) CORERBEMORIETFOT -9 —FHIC, RFuf FRrLELLET 5 —H
HERSTINREOUEBERN I 2R LELYLAKR Y7L 2 } (HRE)»A
EEqN(4.5.6.7.8), 3HRE»7ox-s-FRBRICFLELTLED KL %
VT - RAT LB R UYL E, AL EVICEIRBABEANEZIL Y
Wﬁﬁ%$\ﬁtHRE#VU%—i—ﬁﬁtﬁﬁL&(fémwfytiDEﬁ?
RAVBEHSNDPL ErBESND LI, TNHEOFEDIL KR LEVIZE
LIRIZTFRAICGHREOMICHBNRMOLEFrEES L T2 TTRBENTRENS
EI)R%572(9.10 ), B —nREFRIACER DAL E OB ENHEEL T
5 MEFRBAO>ALFaRaLEHAOBROBIL EHEHRESND L H L 5 72(11),

T7ARTRTCBRBEGE, NGFRUZ7=27h)7v 4 »GCTHIETAES
BENTE), TNHRIETFORAICEIALCEL B R LE S RPRREALE %
YREBLU LR L 0B ENES L TwEI EAHBEE N T 5(12,13),19844
PHIBTHEIZHPITFTTCrI7=2Fh )V 2v4ry /) aRInFH310kbpicB L7270y
—ATF XY ZIENRaE7u -2 &N, TORRBRETESUCHEAMN
REEFHPREERTFELICEBL TBZ LY 5 2(14), TN HL14EH

NG




BEARLTTH), AEIBRBOBETORA -7 AR THRTRB S nTv 5(15).
BRECIERINGLG 772278 ) 72VvAyRIZFICR72y v BRBOALELT S
nE— 7 -—HBOLEECRFEINA T Lra6, dALEVICE N RULRAFELETRT
RIZFHFETILHY, 70— —FROBITICHFHEESTHS5(16), 17 7=a
SHY)I2v4 AR BE-72ARTRGCTHRICEVTERICRALCV3EGF
RUNGFRIEFbL 20—z 7&n, thens>7 AREKIFBLEORLLMNE
ey 73Nn72(12.13) THEHICREKR LN BILLENEICHFET 28HED
RIZTH, BELL 1 BEOMBTERICRALTE), MABHEnwLEVICE
NETDORJAHBEMEINDZII LS, TNORIEFRAVENZITI Z L ITMBRRD
e ERAERH T2 2 CERTHIEF 2oz, Raldx, =7 AWTKIC
BOTRBAL TV 2INGRIEFOBF LT8R, MBKENEERHRE T4+

NEVICEDRIGFRAZEDNLTCBZ 2L E LTI,

(M EhE)
1. MH
DNAR R EIX, "M A —FHEINBEALL, £ 7472054 F, =921} 7
YAVv—v 3 rARE, HREBE. VN—RFF5 A2V 7 7 - IIBRLHE DV EA
Lize TADNAY ¥ —®iZ7 7 > s THENBALL., 277227447 F20 71
—PRETIAAHENVBEALL, Tagk ) 27 —-¥iE7 w2 rH L DBA L, HBLO1S
YeFy KIE 7T E DAL, ACTP( @ -*2P JIENENHEINBEALL,
TOMEBEAKBARKIFLEINBEALL, 7523 FoAIcRRy 7o LM
EOBE Rz,
2. =7 MM b ORNAH I

27 AMEBH, L DRNAFHIYFEIZ a2 054 P —r7 oIl ET VT
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Toteea THLbL7RAEINRELMBLE0.83B NMAT 28/ —N-4MrT7 =
PTL4VFLXLT A PBEROGHELO)PFTT 7oy - TAREIT AT —ICTH
BRLAMMREOEL*RMEERI L, ZOBBRES.INE 742054 FEBR(H
6.0)ICEBL.BYBELHWA 1 >~ 70— #RPS-40TIZ T32krpn, 12650 {050 8 %17
I ETELF2—7DEICRNAR LIRS 72, 7LH L 72RNA %L DEPCALER B B 7K iC T
BEL.7z/- L7200k aBEICTRERERIT. =7 /7 - VBRI THFRNA
YRS ¥, T HICDEPCAEEE K E M ARNARBRRE 25 1g, u ITHEL 12,

AT A S — 2 N7 V88 5

1) — &4 cDNA(RT-sample) &R &

— A Y cDNA(RT-sample)iZMoloney murine leukemia virusY,x— 2+ 3227
Z—(M-MLV-RV)IZE D&M L1z, 5xM-MLV-RVox» 7 7 — (250uM Tris-HC| pHS.3,
3750M KC1, 50uM di-thiothreitol, 15mM MgCl,)2# 1, oligo-dT(0.2#g/# 1)0.54 1,
dNTP(0.50M each dATP,dTTP,dGTPP,dCTP)2 # |, RNA% 14 g, 50UM-MLV-RV % fm 2 4
B2 MK T50 4 I HE L. 37°C I C0% SIS £ 17 bt — A BINAE B & 1.
2)PCR

PCRA:1ZKoss,R, D, b DHBEIT Y &3> TIT 5 72(17), BIH10xTag-DNA-polymerase
s 7 7 —(100wM Tris-HCI,pH8.3, 15uM MgCl,, 500uM KCl, 0.01% gelatin)5# |
12, 10mM MgCl, %54 1, dNTP(1.25aM each dATP dTTP dGTP dCTP) %84 |, HHIK28
#1, 1UnTag-DNA-polymerase® 0,54 1,7 7 14 = —(50pM each) 224 |\ LA LD
IZ—AHcDNAE 1 #IMZPCRRRIG 21T » 12,

N7T74~—BRK

7742 —DEBIF A XY - FHINVEREE T L8750ICTA-7 371 FHEIC

SNEBRLE, BRLET 74 >—RYIE, 7774k 422700t T

NN A F a2 vte, BRLIET 74— %2UTKERT, B-T2Fv7 74—,
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5" -ATCGTGGGCCGCCCTAGGCA-3"y 5'-TGGCCTTAGGGTTCAGAGGCG-3°', wGK-47" 5 4 = —,
5 -CCTGGATCCTGTCACCAGTGGTTCCTGATCCTG-3", 5° -GTGAAGCTTAGGGGTTTTTTGCCATAGTGTCT
TT. wGK-227 74 <—, 5 -CTGAGCTCCTGGACACCTGTTACCACCATGAGGTTCCTGGTG-3", 5'-
GTGAGCTCAGGGGTTTTTTGGCCATAGTGTCTTTTA-3"y wGK-67" 7 4 = —. 5'-CTGAATGAGCACACC
CCACAA-3', 5'-TTGGGTTACACGGCCCATAG-3', # ) 2 Vv 4 »7 74 <—. 5" -GACCTGATGC
TGCTGCTCGGCCTC-3*, 5 -ACCATCACAGATCAGTGGCCT-3", EGF7" 7 4 = —. 5 -AATAGTTATC
CAGGATGCCCATCCTCA-3', 5 -ACGCAGCTCCCACCATCGTAGGTCTCG-3"'y NGF7" 94 =—, 5'-T
CATCCACCCACCCAGTCTTC-3', 5'-TCAGCCTCTTCTTGTAGCCTT-3",
4)PCRIRL I & #F

mGK-4, wGK-6 & FuCK-22uRNAD S, ZAKMO4°CL.50, 7=— Y ¥ 764 C2p, B
EFRBTI2CLr. UEnH 4 2 2 BTRRTH > 7 I8 T2BE\fMoBRBICE T
IZ40EI I 2T o 12, A ) 2 v 4 . EGF, NGFuRNAD M8 x., AKHI4TCL.52.7 =
=) 7r60C2. BERKT2TC2. bkt 4 2V ERTRRTY ¥ 7 LB Tk
250, DB I 5 TZA0E G %2 1T - 712,
5. KV7720V073F Y VERKE

PCRY > 7 (5u)iz2ulnbx 7 ra—Fixy 77 —(0,05% bromphenol blue,
0.05% Xylene cyanol FF, 30mM EDTA, 2% SDS, 30% sucrose)* Mz EARIKENIC &
NH4 X757 3r=va 2Tk, KBIXRHIZ1oenE & Dnondenaturing
6% V772V NT kYN, 0.5xTAE/v» 7 7 — (0.0450M Tris-HCI, 0.045uM boric
acid, 1aM EDTA)IZTI0V/co THI L o1z, ¥4 X2 —H—IiCiZ1K7 5 —DNAE R v
12
6. HIRBERICL ZPCRY ¥ 7 Lo g

nGK-3, mGK-4, nGK-6 &% ruCK-22 DPCRY > 7 L 2 RIRBEEICEI DOIE L. YK E n

TZONAD K & 2 2 BEAVKENEICEL ) #Z L2, wGK-3PCRH > 7" 1L (804bp)5 # 11210xD
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HIBRBER x> 77 —( 10uM Tris-HC| pHB8.3, 10uM MgCl,, 50uM NaCl)%1x|, S5Um
EcoRIRUBBERE K42 MR3TCIC T BERIG 21T > 72, nGK-22PCR+% >~ 7
N (804bp)S 4 NIZ10xDFIREER x> 77— %214 | SUnHindl [ IR UVEBEERK4L ] %
Mz37TCIZTO0TBEERK 21T > 72, nGK-4 & FuGK-6PCR4 >~ 7" 1 (414bp) 1XSstliz
Enem L,
7. PCRY>Y 729 —~DHY 720 —=>v7

nGK-4 & FuGK-22PCRY# > 7 VA% @ -NGF & FEGF-BPZ 4 'A% 3 — F 3 5cDNAD X
28 —~NDH7 70—y 73U TORETITTo, TNEFNDOPCRY Yy TN X1
A7 9 F Prep-A-gene2 v THR L, Th:2ERIEZTNT7 74 >—NICEM L 2l
REEY A b (uGK-4 BawHl HindIII, wGK-22 SstI)ICTEIMT L. T % B UFPrep-A-
genelC THY., 2055700, 11g%pBS SK(-)0,4#g(BanH] -Hind[ 1 & tFSstI1{)HF)
E7AY - 338, 747 -V a YRIGRGE2LUTIERT, 0.1ugd -}
DNA. 0.4 g7 F A& FDNA, 10x7 4 ¥~ a »s8» 7 7—( 0.5M Tris-HCl pli7.4,
0.1M MgCl,, 0,1M dithiothreitol, 10uM spermidine, 10uM ATP)104 |, 10U T4DNA
V=¥, LEOBHBICHERRKEMZ2E20. 1l IZEE L, 4 CiC TI2EFM K
Bl 947 -V vRIGRLZ /- LABICENINAZEBS EIN L HEBERBEYN
KIOuICHERELIL, 747 -2 a Y RIGR3 # I ODINABH 23 3 » 75:(427C, 2
I TRBEHKHBIOLIC 7y A 74 —a38, 7y ) 7ERE E(50#8/n

DNTHMLIEABEoe=-%2 7523y FIo7 vy 7EBEICINVEBITLEMNET S

1

MarBzKEBERLIL, RKBE»607 7 X3 FINNOBEEEIZ7 LA Y SDSEIC
o> TiTotz, BILLB10Y L <12 T BHEiB100n] G TI2BFAN A & & KB & % 3000
ronDEGICE NS e, KBEXV Y FICHREHEK4nlZMITAEL, 2
TUZO0.5NKERILFT F ) 74— 1%SDSHEMBII 2MR S TMBKELRKBE L ERS

e, TNICSMERBA ) 7488 (pHS.4)8nl 2Mz2KBEY 2 2INMRUEHE

« 8=




i e, 3000rpmEALNR EEZEB L, ZNIC0.FENA VY 70U LT7 LD
- nEMZOTCISMBEEL. 3000rpndEAICE D 77 X3 FONAZLBRE w12, 7
A% FINNOKRENR L 7472054 F-x2F V707 u~4 F BEDEELE
L7t TITo 2, BlbxF Vv a7u~4 F(8ug/ul)—ttS7Aa2uF4 ki
¥ (1,558/ml, 7 =1,3860)ICDNAZ B ¢, Rv» 7= vy AERBELBTIL-100IcT7 ~
7 a— % —TLA1002 % Fv>100000rpn D E LI & DDNAZ P SEREW L 12,
8L 2= T eyt g TN L= s ik

ZAE o ME L ZZRNALO & glc, RNAH > 7 na— Fuvy 77 —( 0.750] formamid
ey 0.15m] 10xMOPS, 0.24ml formaldehyde. 0.lul glycerol, 0.1ml DEPC-H,0, 0.0
8nl 10%bromophenol blue)15# 1% Mz 65CIZTISME L. T niclu IdEtBr(1.0
wg/ml)ZMRIZEDEIB T e — AP NICFr—D LT, “LVMBRIZ, 1 %7 70—
A, 1xMOPS,1.85% fornaldehyde T & %, HXVkENIZIxMOPS 2 k& v 77 — & L 30
VEEREICC8EMIT o 2. RNADF A B Y RADT oy + 74 ¥ 7IRUTOHRETIT»
. ‘%‘i\:%%ém‘fﬁu — 2% L &10xSSC(1.5ME1t+ + V7 4, 0.15H7 = B+ |
V7 L)IZT05r BHGAL L 22 BR10xSSCIZCH A v vy B~X+ €5 ) =7 oy b L1,
7oy bR, RNAZO,05NKBRILF + )V 7 aBICE N 4 oy BAEES 12, DNA
To—T7OEBIEI=v 7} TRV =V a YEIREINIT o, NATVFI¥ -3
YIRUTORGETIT o2 A7V FA4X -2 s YBERELT, SxT =+ BHE(7
743—Nlg, KYVE= ko) Frig, FmME7NLT S »18/100nl) 2ml, 20xSSC
doly, 1 %EEXSFONA 0. 1ml, BEHHIK 3ul, 5x107cpn/0.1#gDNAT & — 7 Z{ER L,
INETF Aoy REBESZRITCIZCTI2EMAL 7V FA¥ - a v 21Tz, T4
o rROGERRIZ 2 xSSC-0,1%SDSEHRF TESTCICTIT o2, YV ANA T V7A€ - 3

73T 4 ey BEICTNO. 1%SDSERIC THRIFRIT > 12,
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How A ETIRICIIMICHXERBNECF, NOFRU 7 F7=27AY)2v A Y773
CHBET DI ENA LN TV 5(13), MTRUMSOBEICE N TH, Ino it
DRABIHESFET D »POREE A TRE L2 (Fis. 1 ks 798 PAYTV
4v 77 Y —n5ba-NFta—F+ 5R(ETFuCK-4(18), RFECF-BPF 4 7A% 3
KT L RETFCK22(19) N RABEMIT LI, TORKRINLBRETRATRICS
WTHEHIERBL BN, RLELBCTEXNRARNFT I LrBL A EL 12,
AYIVA4r 7Y —MCREEACOIHERNT 74 v -2 A TPREATL »
rERE ER.ERICBECTLEALPDA Y 7V A4 Y REEFHRBAL T I &4

Lt otm, L LEB, BRCO?7 Y 7V Yy RIZGFREABICHEIRZ S nY

Files | Dietelciiiion  oifft BGEENNGE

mGK_4 and kallikrein mRNA by RT-PCR.
PCR was carried out for

a-NGF 25 cycles (in submaxillary
gland RT-samples) or 40
mGK—22 eyc lkels ((iink Biratim. Kildney:.
EGF-BP A pancreas RT-samples) with
an annealing tempelature
of 64°C (MK-4 and mGK-22)
or 60°C (EGF,NGF and
kallikrein). Detection of
actin mRNA by RT-PCR was

e carried out for 30 cycles
Ty — u‘.‘--__\ W with an annealing
P temperature of 60°C

Lane 1:Male submaxillary
EG: gland. Lane 2:Female

submaxillary gland.

Lane 3:Male brain. Lane 4;

29800 [ . Female brain. Lane 5:Male
sy DD B A S e, ACt|n Kidney. Lane b6:Female
220bp kidney. Lane 7; Male

pancreas. lLane 8;Female
pancreas.

1540p
134bp
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ofle EGFRUNGFRIZFORRAICOVCTRILAEZ S, N6 RIZEFIIE
TRICBEVCTZRECRALTE), CoRAICLEENBREIN, ZNLREFIR
WKL, TR, MBI TL 20 REANBRES N, TORABICHE
RBRENLo1, UEOBRP L2 7 2B TRICBVTHREMNICZ AL RETFD
RACHEVBOO NI ol s, BT 2OBBEICE T2 ,S5 =2
7707V A eRNARZ ) =T 0y b NA T VT4 - s CEICE D BITL
(Fig. 2], *NRRE-7 2RTR, BR. BRIIBv CRETFORANZ Db 1,
NICHTR COuRNAR IZTER. BB ORNABRN100fELL ETH 2 Z LG e % 5
e 27 AR TRICFETZEGE. NGFRUZ5=254YV 24 72} %
iu7@$ﬁﬁmw{VtﬁﬁLTWECt#ﬂhfw6,%:??1}1?07&
UBRBRANVEBRESICE 2RTRE, NNFRU 752252 ) 7L 4 v REFRE
DEALZ BT L 72[Fig.3], =7 2EBICE N o MEFORBBEBIZETL.
NMCEGFR®NGFR:EE 6B CH~7ANRABICEICETLE., /52125 %

V7V A YoRNABORADIZEGFRNGFICHET 2 LB (. %8 B2 TrEORNA

| $
o Fs bty olPb08s

-28S

-18S

e 2 Tissue distribution of
glandular kallikrein gene mRNA
' Total RNA(10pg) was applied to
each Jlane and hybridized with

ladiolabeled cDNA probe
X -8 ek TR __encoding EGF-BP type A (mGK-22).

-ig 8




B
123

7
# B b B ~47kb
r

® -13b NGE . .—1.3kb

EGF

A 123456
(

NGF

Kallirein ' 1.1k kalikrein @@ ®@-1.1kb

Fig.3 The effects of hormones on mouse submaxillary gland gene
expression. A; Northern blot analysis of EGF, NGF and kallikrein
mRNA in mouse submaxillary gland at different times following
castration or testosterone administration. Aliquots, containing
10pg of total RNA were electrophoresed in formaldehyde-containing
agarose gels and blotted onto nylon membrane. Lane 1; Male mouse.
Lane 2: Male mouse castrated after 2 days. Lane 3; Male castrated
after 4 days. Lane 4; Male castrated after 6 days. Lane 5: Male
castrated after 8 days. Lane 6: female. Lane 7: Female after
administration of testosterone propionate (200ug/BW. 4days)

B Northern blot analysis of EGF, NGF and kallikrein mRNA in
mouse submaxillay gland after administration of T3. Lane 1: Male
Lane 2: Female. Lane 3: Female after administration of T3 (100x
g/BW. 4days). The blots were hybridized sequentially with
radiolabeled cDNA probes encodinig EGF, NGF or EGF-BP (mGK-22)

BENIFEEICEKTLE, ZHIZEGFRUNGFDoRNAA* 7S =252 ) 7214~
oRNAIZHE X £ DK & 54 5kbRUF1.5kbE R . 23 'O HFBRFBrsHLEBHAU

Vo FTHEIEDL, nRNMAOEBRATORGIE L D12 THS ) L#HAS N
e MIT7ANNDTRAPRATorRE(2001gd HMBEA JICEVRATREGE,
NGFRUZZ7=277Y7v 4 yRIGFORBABBBICLEAL, vrErK54H
BCEE~-720eRNABICETLEH L2[Fig.3 A lane 6.7]), XBRKEALE - HS5(}
DI -FH4ox>1000gd HAEBEBER JICEN#~>7XEGE, NGFRUVF 77
=277 ) 7v4AYBREFRIAZCTNRLEAL, RE4BHTH 7 2ORFEIC

=0k £ fFie. 3 B .



1 2 3 4 Fig. 4 The effect of retinol on mouse
submaxillary gland glandular kallikrein

gene expression. The blot are hybridized
with radiolabeled cDNA probe encoding
EGF-BP type A(mGK-22). Lane 1: Male
mouse. Lane 2: Female mouse. Lane 3:
Female mouse after administration of
retinol (5000U/B.W. 4days). Lane 4;
Female mouse after administration of
retinol (5000U/B.W. 6days)

-28S

-18S

YVABER 7o T T -V HEBRBEERE L IRALEHER 7 ) -z Lt
(RQEF I VYAY 7T uT 7 ¥EHLLEASCIMEIOIZZ ENBALPEL 512,
%:?375;Aﬁét;577xﬁTR?077:17w07V47ﬁﬁ%§ﬁm
Btz /=¥y 7oy "4 7 V754 ¥—va ERICEVBKLI[Fig. 4], 2%
R.M=T7RA~0E 7 AR5 GOOUBER)ICEND 725225459 714 ~oRNA

BiZovyto—-rTrol~e72n3RBICER L,

1.

SV RARTHRTIRALE, RNy 7=272)72v4 773 ) —®IZF( olK-
1,3,4,5,6,9,13,16,22,PNF-1) D EA»HEB S N T 5, THIERN 75 =277
V7vA4r773)—-RIEFOHRT, BAEN LI M- T nRAEICHEIHB S
TV WIRIGFE L TaCK-6A28EZNT WD, FZ CaCKk-6n kNt A AKFHRE UM
BNEORBRICOVTPREZ v THAT L2 [Fis.5). olK-6RGZFICRNENL T 7
42— 2fVPCREITH Z £12 & N uCK-6& FuCK-3nRNAAT R REVICHIIE S LD, R0
ENTaCK-6R FuCK-3PCRY > 7 Lz £ DK & B4 —(414bp) TH B, T ERXJI
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A 414bp
mGK-3
1920p Ssti 222bp
mGK-6
CTGAATGAGCACACQEEﬁQﬁA
e —13
TTTGGGTTACACGGCCCATAG

Fig.5 A The sequence of PCR primers. Primers are identical to
bases 316-356 and to complementary bases 708-728 of mGk-6 cDNA.
mGK-6 and mGK-3 mRNA are specifically amplified by RT-PCR.
Treatment with Sstl, mGK-6 PCR product is digested into two
fragments of expected size 192bp and 222bp

B Detection of mGK-6 mRNA in submaxillary gland by RT-PCR.
PCR was carried out for 30 cycles with an annealing temperature
of 62°C. After PCR amplification, 5Sul of PCR-sample was

completely digested with Sstl and applied to each lane. Lane 1:
Male mouse. Lane 2: Female mouse. Lane 3:; Female mouse after
administration of T3 (100ug/B.W. 4days)

C Tissue distribution of mGK-6 mRNA. PCR was carried out for
40 cycles with an annealing temperature of 62°C. Lane 1:Intestine
PCR product. Lane 2: Sstl fragments of intestine PCR product
Lane 3; Kidney PCR product. Lane 4; Sstl fragments of Kidney PCR
product. Lane 5; Pancreas PCR product. Lane 6: Sstl fragments of
pancreas PCR product. Lane 9: Stomach PCR product. Lane 8: Sstl
fragments of stomach PCR product. Lane 7: Blank.

TEOF|BAESStITPCRY > 7028+ 5 &, alkK-61X7 7 1 v —DARMIZSst]
A AFET B25H222bpE192bpD 2 DDy FHAREEN D, T HNITH LalK-3
1ZSstIH 4 P FE L wizddldbpn sy FAHABREE NS [Fig, 5 A, olK-3 (3K
o> 7 AR TR CORABICEEZ»,FELE N, LM77 A~OBRKE LTV BS
ICENBIZFRBICEED B ENFFEREINT, TNICH LolK-6 1203 &
ICHEI TR, B> 72A~OBRRKRAINVECRGICE > THRIZT RIS
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WrtrrohwIl et 52[Fig. 5 Bl, RTRUMOBETLRARICH
EORVTTZ2TIAN I VA YRIEFHELEL T o6 (Fig. 1], Thbd
MBTREALTVDE779=227hY72Vv4 rhuk-6 THLTBEIr+TIBREI NI, *
ZCuGK-6 DHRBRRRORIAICOVTHENLIZ(Fig.5Cl. TR EaCK-6 THTRK
Litic, BB, BB, B. BB TRAL T2 trBb s, UEn#
R butk-61F, BEs L2y RUBPRBRILE Y FEKFHET, LrLHBAREOR

BakbnTwd 7722720 7v4rTHEIErBLIEL ST,

(3%)

7 ARTHRTEAE AL E L RPHER AV ECRSICEINEGE, NGFRU”
727NN VvA Y RIZFICRABTE DI LML ICE > 2[Fig. 3], &
NOBRBORELFORNEVICEZ2RAFHMBICERAE D OBBEF 252 & 2*
TEDh, FUbLALEY V79— s ErORHRIETFOHREICBIICERNT 5
BB, L L{REROBEMNRIZFORAICKB AT 2€8EFANRF 20 L o88
THd, 2 7ARTRICBYZEGF,. NGFRU 2792949 72v 4 RI&ZTD
BEERRME A L v RPRBALECKFRTHIZENSL, ZNHLRIZFNOT 0 E
— S —FBIZI7 P VAR 7 2 P (ARE)RBREHRLE Y L X
Ree 7272+ (TRE)DFEETHTFE S ENC IS, LTy 72uF0
7vAYRIGFRN7 0 -5 —FUE%24-600bpf4T L 72[Fig. 6], *OEETRE
T» BGETCA % TGACC(TRE-PAR) . 4 LiES A o~V —Fz -V REFR7Sa - X
ALEYREFNOT o — 5 —FRICAE2 N TRE T& 5TRE-MHCRTRE-GHiz 3t
WL I BACHICCNNN x TCACCAH* FET 2RI LIZ(T ). 2DERIS, 52252 7
VA VYRIZEFO 7o - —FIBICTREDOAN—78) Yy Fuo—alCHY T 2HER
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GGTCA'TGACC GGTCA'TGACC
mGK-3

ar----cacttclcl-fti-jgopccatcalcccctgaccttgccatctggctla
= cttticlagciccaactcaacattgr-ccccclcccctgaccttglflcalctgact)-
mGK=-22 c@ttlalacaccatttcaccattcrH---- 2t t]

mGK-4
acaccatttcaccattcL

ccaccttgac
mGK-13 ctttlaacaccaactcaccattgF------ tccctgacE
mGK-9 Gttt acaccaactgaccattgt —————— ccctgaccttgccatctggcet|-
mGK-6 ok 8 acachEﬂtcaccattg ------ ccctgaccttgccatctgfctt

aagttccc gaactc acagctccagaaacagcaggacctaccccacccaatcgcatccctgg
aaggtccclijggaacc acagctccagaaacaE]ag altgccccaccc[ght tﬁatcc@tgg
aaggtccccggaactcEEaag tgcccaacagc--. lg—acccaattcatccctgg
a2k glc ccaggaactcaaacagcaccaggaa.agcaggacctgccccaccaaatctcatccctgg
cactlaac- agctccaggagcaacaggac#tgccccacccaatctcagacctgg
GGTCATGACC

gaaggﬂgﬁccaggjgﬁitctagggcctactgYE@pgcaggtgcaacgaggcfctcccatcccaca
gaag@tatccaggatgacctaaggcctac@gglacagcaggtgcaacgaggccctccclcitceccacal
gaaggtatccagggtgacctagggcctacthLcatcaggtgcaacﬁggacc[gccctt ccaca
gaa—gtatccagggtgac[f]tagggcctacttacagagggtgcaggccctcccat@ccaca
gaaggtatccaaggtgacctagggcctactgtacaglgggtgcaacagggccctcccc%cccac

aa*gtatccaaggtgacctagggccﬁggagmgaagcaggtgcaacangccctccc—chcacj

GGTCAWGACC
ctctgicagcgcfglaa
ctctgtcagcaagja

gccaggagggthjagcaggaagt

2l .
gccaggagggtglcalagilaggaagt|a calhgctttggtcagcatctgg
ch]ggagggtaagtgcagggaatc ctctgtcagcaagggaagagctttggtcagcatttgg
gccaggagggtgrcaagcagggagtic ctctgtcagcaaffjggcagggcttfafgtcag*xatctgg
gclaglggagggtgorgtigcaggaaatic ctctgtcagcaa@ggcagggttt thlgtcagcatctgc
ccatga £ glagaagga-gti ctctatcaggaagggcag-gctttggld acatct
TATAbox
aggacagggoglelggggctat- gggagaatgaggg— tttaaagtctcccigaggagcct
¥lcaggagggaglga--—-------—--- glat@aggg ttttaaagtctccctgaggflgecet

gggact@tgg@]g—agaatgagggt@tttaaact—cct gagcct
ggggctgtgggggagaatgagggtttttaaagtctccctitlaggagecct
ggggctgtgggggagaatgagggtttttaaactgccccagadccicdta

0O 0o 0O oo

ggggcfgtgggggagaatgagggtttttaaagtctccctiaggagcct

v CAP 'y

acagctccaagctcactgcctgcagcticctggach---———------

cRa
c cagctccaagct@accctg@agctcctggacacc—
cg cagctccaagctcactggctgcagttcc@ggacacc
ccrcagctccaagectcactgcctgcfjactgetggacacc|

cagctccaagtcactgcctgcagctecctggaditlec)

Fig. 6 Comparison of 5 flanking sequence of mouse glandular
kallikrein genes. Nucreotide sequences which are identical
between at least four out of the six sequences are boxed.
Thyroid hormone response element is shown above the sequences.
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A tt—//—TATATA—//—aAﬁgAngzla——//-ATe
AggAGGGGct-//--TTAAA-// (CAGGaagCCTG) -//-ATG
mGK - 1 ACAGGAGGGAct-//-TTTAAA-//-cAGGoXaCCTc--//-ATG

A AGGGG29-//-TTTAAA-//-TGAGGtCCTCA-//-ATG
AGGG Bg—//—TTTAAA—//—tGAﬁgéhggjc—-//—ATG
AGGGGTG-//-TTTAAA-//-ttAGGaCCTc--//-ATG
IAGGGGlag-//-TTTAAA-//-TGAGadcCTCA--//-ATG
AGGGGitg-//-TTTAAA-//-aGGAGECTICCa--//-ATG
tg-//-TTTAAA-//-cAGAGECTCTa--//-ATG

— AGGA—AGGG —

Fig.7 5' flanking sequcence concensus between EGF, NGF and

glandular kallikrein genes. Boxed areas represent nucleotide
sequences which are identical in EGF, NGF and glandular
kallikrein genes.
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