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Processing of IL-1f by Tissue Kallikrein mK13 in the Mouse Submandibular Gland
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Abstract : We have shown earlier that the expression of interleukin-1p (IL-1B) mRNA is increased in
the submandibular gland (SMG) after injection of lipopolysaccharide (LPS). In this present study we
suggest that tissue kallikrein mK13 is a candidate of the processing enzyme for the precursor of IL-1
B (pro-IL-1B) in the SMG. High levels of 17.5- and 20-kDa IL-1p proteins were detected by Western
blotting in the SMG, and saliva from LPS-injected mice. Despite this fact, pro-IL-1f with a molecular
size of 35-kDa was not detected in this tissue. The protein for IL-1B-converting enzyme (ICE) was
expressed only at a low level in the SMG as compared with its level in various epithelial tissues or
LPS-stimulated macrophages. We detected the strong expression of members of kallikrein family (mK1,
mK9, mK13, and mK22) in the SMG but not other tissues. By incubation with mK13, but not with
mK1, mK9, nor mK22, the 35-kDa pro-IL-1p was cleaved to give two major products with molecular
masses of 17.5- and 22- kDa, which production was inhibited by PMSF, a serine protease inhibitor,
but not by ICE inhibitors. The pro-IL-f peptide segment, which includes the putative processing

" by incubation with mK13. The immunohistochemistry and

site, was hydrolyzed at Leu'® and Leu
an autonomic therapy experiment showed that IL-1B and kallikrein mK13 were co-localized in the
secretory granules of granular convoluted tubular cells. Our present results thus suggest that kallikrein

mK13 is a plausible candidate for the processing enzyme for pro-IL-1f in the SMG of mice.
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2, EERIEEILIER, B, RED - MBBET
DREFRE, TIRIEERH, BT VPR EOERP® %, &
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MIFLE LT, #9F /94, UYosiile, FFa2F0
FT—HMRE, <07 —TVhEPEET S, AT —
04 %Y1 (IL-1) 21, a b pD2EEDKY RTF
FHRREET 5, IL-1B BEHE X, #IBRAETH % pro-IL-1
B&LTETHREINA S, BHEIMEEE (protease)
WX DIRESHE SN, 17.5-kDa DRI - FEHERIIL-18 &
% 5%, REFETIX, ETRICBIT S pro-IL-1p » /1
Yy TV FIIOWTIRAR N,

& 3

LPS Fl#~ 27 0 7 7 — DB WA pro-IL-1p & &
2 5N 535kDa £28kDa DNV Ny MR & n7z (fig
o —7, BETHERK U LPS B+ 12 1317.5-kDa &
20kDa D FERETHRKEOHEAR IL-1g PRE I
7o hS, € DRIERE (35-kDa & 28-kDa pro-IL-18) ZHkH &
Nadoiz, 2B, TOMBIBWT, LPSHIE~ s o
7 7 — ¥ L AR pro-IL-1p mRNA 2 &7z, o
T, HTRIEBWT, pro-IL-1g FAR &, EEEIC
Ty ¥ T ENREENE 2 bRz,

IL-1pD7raty ¥ 7EFE L LT, IL-1p converting
enzyme (ICE % 5\ i3 caspase-1) i3 L C IS TWB™ Y,
Western blot BEATIC & % &, fiff, MEEE, R, BRE, 8
EULPSHIE LA~ rn 77—V EORBICBWT,
AEZDOBABHIED LN, ETHRTIRZFORE
LARVIZEDDTEWZ EHFHEHL PR o7 (fig 2)o
CDRERDS, ICE DB FRICBIT 5 pro-IL-1p D71
Y VY IES LTV ATREIRENZ EARBE N
Foo FTT, HETRICBREL W AMOEHESHEEEE
ZDOWTZDRB LNV & T4 O & LBHRE L 72,

9, ETHRTRIVZ LA VBRI LTwA
CEDHBLNTWEDT, 0 family D 4 BIEOEBEE
(mK1, mK9, mK13 3 & ' mK22) Z2oWTE+h 5D
BB BT 2RERERA 2 EBTRICBVWTINS 4
HOH) 7 VA VIFBEBE LT, B, BIR, B
g, BE, 8§, ROLPSHIE~I/ur7r—VhE0#
BIZBVWTZORBIZILALRDL N 2D o7 (fig.
3o foT, ETHRIZCBWTCIRICEOEDYIZHY 2
LA Vi prollL-1p D7y ¥V FICEE5 LTWAT
BEMEDSE L LN, RICIDRFLTEHEHT 2720, in
vitro DEER #1777,

H) I VA Y family ® 4 BEOBEE (mK1, mK9,
mK13, 3 & 'mK22) & pro-IL-1p % & ¢ LPS Fl#~
7077 — VB E % invitro 12 B T incubate T 5
&, mK13 P EERIBERA 1 I2175kDa O FHE R 1L-1
BEELETEILIGI o7 (fig 4. mKlE mK22iZ
incubation {2 & ¥, JEWE IL-18 2 52 hd oz, T/,
mK9 ISk Y EEINZWAIE175kDa L h/hEVWH O
THolz,

mK13 {2 X o T pro-IL-1p 3 EIWF s, EHE L F L
SFEEAT 517.5kDa IL-1p DSEAE & 7225, LPS #
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fig. 1 <7 AZEMRCBITSIL-1p DR
<y AETHRMHEESB L PSR~ 2 7 7 —
VMW, FAIXLPSHIBL-EE (£hehn
10 ug ZHE) % Western blotting |2 & > TH#EH
L 72, Ab, anti-recombinant < 7 A IL-1p #T 44 ;
p-Ab, HUEWRIX L 72 anti-recombinant < 7 A IL-1
B Pifk, Std, HE¥EF (recombinant mouse IL-1f 5
ng) ; Sal, LPS Al L 72~ 7 AW ; SG, BETHR;
sM, LPS i~ 17 7 — VR,

A- Ab

kDa SGLu Sp Li Ki St cM sM Std

45

10>

kDa SGLu Sp

45

10p

fig.2 <7 AZMMICBIT S ICE DRE
7 A BB S L U LPS K~ 71 7 7 —
VHHE (FRFRIOug ZEHE) % Western
blotting |12 & = THEM L 7z, A, polyclonal goat
anti-mouse ICE $T & ; B, blocking peptide T % X
L 72 ICE#ifk, SG, $H T HR,Lu, Fii;Sp, &
B, Li, FPRE;Ki, B ;St, ¥ ;cM, control
macrophage JHHI W ; sM, LPS K~ 17 7 —
DM H K Sd, ¥ S (3F ¥ & recombinant

mouse ICE) o
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A- mK1 B mK9

Lu Sp Li Ki St sM SG kDa

Lu Sp Li Ki St sM SG kDa

C' mK13 D mK22
Lu Sp Li Ki St sM SG kDa Q Ki St‘sM SG kDa

fig.3 NYARMBIIBIBEA) LA VORE
Y ALMBIEE B L LPS A~ 7 10 7 7 — VI % Western blotting 12 & o THEHT L7z, A, ¥l mKl
RREPUR B, HlmK9 BEEIR; C, i mKISEYAE ; D, ¥l mK228EGUAK, Lu, ffi; Sp, BRI Li, I,
Ki, BlgE;st, B:;sM, LPSHIE i~ 07 v — VH#ME®E ; SG, TR, A7z Ly, Sp, Li, Ki, St, & sM
DEHEEIZI0pg, SCEAEEIZ 1 ug.

mK1 (ug/mi) B. mK9 (ug/mi)

C. mKA13 (ug/mi) D. mK22 (ug/ml)

kDa Std NI 0 0.3 1.0 3.0 10 30

> . | .
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fig.4 mKl, mK9, mK13, 3 XU mK22\Z & % pro-IL-1p DEIET
mK1, mK9, mK13, 3% U'mK22& LPS Hli~2s 107 7 — VHilH#® (1.5 ug &HE) %237CT—RERILE
72, KIB# % Western blotting |2 & » THAT L7, A, mK1;B, mK9;C, mK13;D, mK22, Std, =¥ (5
ng recombinant mouse IL-18) ; NI, V) 7 L 4 V&R, ek Lo
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B~ v 7y — VAT caspase- 1D AT ERIA A&
TNTW5, mKI13 i ICE BiBREIC/ER LT, Ch%iE
BALL, TORRECLEBILICEIZL Y, proIL-1B
FIL-1B KRB EN-TRESIEL LN, #2°T, &
DI et E MEET % 72%, ICE FHEH| L mK13 FHEH%
RWTEREITo7: (fig 5)e ¥, 2EIEDICEHE
BOFET, ~r7a 77—V & mK13 % incubate
L7234, HEF ST vay bo— e iZIZREEIC
17.5kDa IL-1p 2SEE 4 &S N7z (fig. 5A, lanes 4, 6, 7)o
2B, TOLEAVBRED 2 ICE HEHIZ ICE 12
& % pro-IL-1B @ processing % S2&IZfHE L7z (fig. 5B,
lanes 4, 6, 7)o T 72, T serine protease FEXKIFEET
T, mK131Z £ % pro-IL-1B @ processing I35E L IZRHE

A_ mK13
inhibitors
kDa Std NI Inc - P 1 VIiI-M

B. | ICE

inhibitors
P

kDa

fig.5 mKI13 3 & O'ICE IZ & % pro-IL-1p ¥ iF & FEEHI
2k BRE
B% (1.5 ug/ml mK13 % 7z1% 50 U/ml ICE) % FH
EF L FRTIOSXIEL, 10 W LPS KlE~ s v
77— VHHE (0.5 ug/ul protein) 37C T 3 B
BRIE & 72, RILH % Western blotting |2 & -
T L7 A, 1.5 ugml mK13& G ; B, 50
U/mlICE & Ko Std, 1EYEM (5 ngrecombinant
mouse IL-1B) ; NI, BEFERM, KL% L ; Inc,
EEZEUSIN, incubation, -, BEFEWRMN, HEH
#& V& N ;P, 50 WIPMSF ; 1, 5 uM caspase-1
inhibitor I ; VIII, 2.5 uM caspase-1 inhibitor VIII ;
M, X707 77— VHBEL L.
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EN/: (fig. 5A, lanes 4, 5)o Bl EX D, mKI3IZX 3
175kDaIL-1p DEE T I DA Y 7 L 4 ¥ 2F pro-IL-1B
CEBERL, UM LAZZLIRXBIEFHESH TR
726

& 51T, Fr4 13 processing BBRUIMTE N EE &
pro-IL-18 X 7 F N & mK13 % incubate L, I E ¥
FHPLCIZX VAT L7z, COERPS mKI3 IZ& o
T, Z2o0ORTFF FHAHEZONLZLFREL L
Tole NTF FETH @ sequence 7* H mK13 12 X % pro-
IL-1B ? processing AL 1E Leu*-Leu™ DB TH 3 L E 2
b7z,

i, RBFBMEBEICIDAY VA Y mKI13 & IL-1
BOETHRICBIIZRBELWMER, EHEEEDS
WERAS mK13 FUE & A b A4 ¥ IL-18 FUR ISR
BERLT. 28, iz HiER L2 -V
TREGZED SN2 oz, TOFKEE, mKI3 & IL-1
B iR N MEE MR OSWEENICRIET S Z L0
LR ol &6, WEMEa-7 T2 A MIFEK
HEEOMLBENATY Z SWSEL T EFmL R TW»
29 DT, B4 LEREEBIZORELERT B2
DIZ, TTARELDT IR P 2HEEL, BTHRES
EEVR A O IL-18 KUY mK13 DERE% FA 70, RBMAE a
-7 T A ML) LR B LU mK13 iEFICERAIC
KEDPGWEN, ETHEIPOHEERLL, COEBRPLD
IL-18 B & U’ mK13 13 3 ICFER MEEE O 5 ER HF IC B
FETHIEDEONL Rt ¥, SBHER-T T= 2
FNCHBAVTET L =B L URIREMEL ALY
Y 7ITZAIOETANE ViFWTRY mKI13 & IL-18
WM ERRP 72,

¥ & O
FEMEY R EDELEABDO—2TH L OEIC
BHELZHH AT LAPERENSE, KRR EH L
OEERE 2 EORFTAIER, BRSSP T Y
& TLR4%Z /- L CREMRAR, HRICEETRRIC/EA L, IL-18,
TNF-o, BEIL-6%H 4 Mh A U 2FEL, BEAIC
FUEEDLER DNz, FWENIZHA M AL VI,
CIREREPEMIBRICAER L, defensin 72 EHIE T F N2 36
BXRBLEZONDL, INHOZ D [DE-ER
BR#EHE (Oral cavity-salivary gland axis) | % #&7-FHfH > A
T &, REGEREFFET 2TREEIRRIN. 4
BOBOREDOHER, BRTHICARBIRTREZ
XYEMICHEATHITFETH S0

- Bt
REBbrIIHhizh, HKHE - HERzB) E L2E
BREZERZEEANNANA 94 TV ARFFEROESFE
BESEMABRICEBRHELE T, T2, e oM
XBx HW OGS TFERZSFORRERES, BE
BOF 4 CEHB LI T,
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