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[ERI]  precursor interleukin-la (pIL-1a)) DOEEEAIEIETIC L Y 4 U 5 propiece IL-1a
(ppIL-10) OFAANRAERRUZ DUV TRRET L 72,

[5#E]  ppIL-lo IZ green fluorescence protein (GFP) Z 11 L 7= EH~2 % — (wild
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[#X]  wild type ppIL-1a 35 & O ANLS mutant /%, 1L{Z 48 kDa D N> K& LT
H =472, ppIL-la (ZEZWNIZ, F 7= ANLS mutant (S NIZ diffuse IZHER L CTHF
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Abstract
[Purpose]| Precursor interleukin-la (pIL-1a) is intracellularly converted to propiece IL-la
(ppIL-10a; N-terminal portion) and mature IL-1a (mIL-1a; C-terminal portion) by enzymes such
as calpain. In this study, we investigated the mode of localization of ppIL-1a in the nucleus.
[Method] The intracellular localization was examined by transfection with an expression vector
wild type ppIL-1a vector in which green fluorescence protein (GFP) was added to pplL-1a.
The nuclear localization sequence (NLS)-deleted mutant (ANLS) vector was constructed by
site-directed mutagenesis.The mode of existence in the nucleus was confirmed by treating the
transfectant with a triton X-100 solution on ice. The energy-dependent nuclear localization was
examined by incubatngthe transfectants with PBS on ice.
[Results] In the wild type pplL-la vector transfectant and ANLS mutant vector transfectant,
each protein was expressed as a single band at the position of 41 kDa by Western blot. In the
untreated state, pplL-la was localized in the nucleus, but the ANLS mutant was diffusely
distributed in the cytoplasm. Treatment of the wild type ppIL-1a vector transfectant on ice for
5 minutes with triton X-100 solution, but with PBS, completely abolished the fluorescence in
the nucleus.
[Conclusion] It was clarified that ppIL-1a does not exist in the cell nucleus by strongly binding
to other proteins. In addition, it was considered that NLS of ppIL-1a may exert its function in
an energy-dependent manner.

Keywords: propiece interleukin-1a, nuclear localization sequence, alarmin
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Interleukin (IL)-1a (32 < OFFEOHIL T, 51 &K 34 kDa O RIBEIA (precursor IL-
lo; pIL-la) & LTEA SN, AENTIZZE XX ZFETLHH LS TNS Y,
pIL-lo [ FHERLE N C Ca? (K A7 1 & o X 7 B3RS SR T o D F7 /L 73 A 23, natural killer
cell (NK) ClFHER72 E3E T % granzyme B (GzmB) ¥, hr BV 9 72 812X > Th
T DIFIEHRER 2 VI S, N KUl propiece IL-1a (ppIL-lo) & C Kl
mature IL-lo (mIL-1) (Z57BET 2 9, mIL-1 IZTHIBAMC M S A Rl A v & LTHE
BET D, — 7, BEEMIUINNIC X Y PEA STz ppll-la OEREIC SV TIE, 4 FHIC
nuclear localizing sequence (NLS) ZH L CWAZ L D, ZOEDICENIZREL, 5
FOBMBFRBUCE S L T0D 2 & D, NI migration IZBIfE LT\ 5H 2 &
O 72 ERA LTI NTW D, pll-lo U1 5% & L CTRMICHEE S vz s
A %, pll-la & FRIZ L % 2 ZTIFIET D08, T SA &GS 2R
ZOHEWE TCHLANNANAZF o 2RELTEY, Z07ke) pll-la OYIRTITENH]
SINTWDY, L, ~7u7y—URETIE, MRS U TN A R
EHEAL S, fEFRE LT mil-la OFEA L WBITTET S & ShTng 210, F7-,
ppIL-la 1%, EFRICHIEMNICEET 5 00, HIKESMI R S D fIREMEIL® 5 Db,
FIEDL DRI THI S ND D0 E, DL TFHIREEE & & HI2% < DR
RREENE S TWD, ppll-la OB FFREGHEIZ- DWW TIL, transfection 12X YD A
AR S - HIRN CIE SN2 b0 Th 0 7, WIEMS FICB L CRE &
N TiEvy, £72, ppll-la DA $ 5 NLS EdFiE, EifERE Ca W ERIEZ A

THTHREOT I VBRI RSN TR Y 1M1, EEFHEHOMEIL, pll-la LY b
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FRVVE ZNTVD, UL, MIFEINFEMED ppIL-la DA DOEEEIZ DWW TIX R E
EFTHD,

NLS BlHITEk % 22N 2 R BT LB Th 508, £ ORSITERAx TH Y 1>
9, BN D DNA [ZHREICRET 2 b O, BENICTFEL THFET 2 b D7 B4k
ThHhb Y, I TAZETIE, ppll-lo ®FH T 5 NLS 2MEREMTH D060, £z,
pplL-lo [ZEZNT DNA MO X L X7 BE L FEA LTV D IENICOWTHRETT 5 Z

L,
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FEBIZTITE b EE B SRESF IR TS D HeLa Z W 2, MIIBOEEIX 10% 7 >
MMy 7 V7 2 > % YshN L7z Dulbecco's minimum essential medium (10% FCS-DMEM)(Z
NR=v v« A kLT h~A 2 (Sigma-Aldrich, St. Louis, MO, U S A)Z RN L7~ H D

Z Wz,

F&3, plasmid DIEZE L transfection

Sata B 9|2 L D ERR S 7R B Y ¥ —wild type ppIL-la vector (X, ppIL-la @ N
K2 green fluorescence protein (GFP) & S¥72b D THD (X 1), NLS K&
mutant vector %, wild type ppIL-la vector % #5%! & L T, quick change site-directed
mutagenesis kit (¥ %7 7 /31 4, HR) ZHWTER L, NLS 7757 X VRICHEY T
% DNA Bl KRR ST, T O3B~ Z —Z% ANLS mutant vector & L TEERIZ ik
L7, F7z, #)0FE mCherry 2554 Lz A b H2B 28B4 57 ¥ — (H2B-
mCherry, Addgene, Watertown, MA,USA)&, =2 hr—)L& LT GFP OAZRBET 5
Ny H =19 Z e,

24-well plate (2B AE 10 mm @ cover slip & A#l, HeLa (5X10%well) Z#fE L 7=,
Transfection |%, ZiLE 41D plasmid 125 ng % OPTI-MEM 25 pL (GE Healthcare, Chicago,
IL,USA) (Z¥%fi# L, 3000reagent 1 nL &iEFNL72, —J5, Lipofectamine 3000 (0.75 L)
% OPTI-MEM 25 pL I[Z8fE L7, WiiERZIRG L, | T 15 oG S, Kt

HBEEBIRIZHIN L, Hl & 41z 18 BF[HJEZ28 U transfection L7-, Transfection & cover
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slip % 37°CIZ/INiE L 7= phosphate buffer saline (PBS) (2 & 0 ¥Eif L7214, 4%/37 =)L A
TOOT e RERICREEL, =E T 10 HEE L7, PBS (2 &V ik, DAPI-
fluoromount-G (Southern Biotech, Birmingham, AL, U S A) % H W\ T# A L 7=,

Transfection % DIl (Transfectant) OBLELE X VBB OHFGZITA— /A U 8K

e (BZ-X810, ¥ —=x A, KIR) ZHWTITo7=,

Western blot (WB)

Transfection %, #ifi4 PBS THEA L7z, Walf#, 1% triton X-100/10 mM Tris-HCL
(pH8.0) IZX VML, 14,000 X g, 2 /il OmBEEZITY, REEHLWTF a—7
WA U7z, & 27X B % protein assay kit (Bio-Rad, Hercules, CA, US A) (XY
HIE L, 100 pg @ total protein 2 WB (24t L 7=, Sample % SDS sample buffer & {EF1 L,
95°C, 3 rMIBG S 721, 10% SDS-PAGE |2 & 0 EAUKE) L7, WkENE, T mr
BUZHEG L, 1% BSA-PBS IZ X W IR RSSO T v v T T2 To 7, 1 IRGLAL
L C~ 7 AHL GFP Hrfk (X500 f#%AHR) (Santa Cruz Biotechnology, Dallas, TX, U SA), 2
KPR & LT horse radish peroxidase (HRP) #E5kV ¥ Hi~ 7 & IgG Hrfk (X 5,000 {577
) (Jackson Immuno Research, West Grove, PA, U S A) % VT &1, ECL kit (GE
Healthcare) (Z XV 5t SW7z, BEBROIY iIAZIE ChemiDoc (Bio-Rad) Z MW\ T1T-

7’9—
—o

Transfectant D ZLE

ppIL-la DEZN TOLFERREUZ DUV TR 5 729012, #lild & 0.1% Triton X-100/PBS
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WRIZE DB U7z, Z OB L0, BRITEFIEIRRE TEE L TW D Z 37 HI,
FERICRESN, BEORRITEETLIZ N THIENS 7 (X 2), Wildtype pplL-la
vector transfectant % 37°CIZHNE L 7= PBS 12 & 0 ¥4, Mz k Bl L=, PBS %
WSIBRE L7DBH, 0.1% Triton X-100/PBS ik 2 E/H & 1, 2, 3, 5B KTV 10 43fRDK
ETRIG ST, K% PBS IZ XD ENICHEETE, 4%/ 37 RV AT VT e RCHEE
L72. —7, pplL-la DEBATHR =R LFX—IKGFETH 20BN HOWTHRGETT 572
¥IZ, transfectat Z PBS (2 & VIOK LT 10 ofIFUS S, ZHUC & D =L —3RK
fEVECERBAT T 22 N7 BIZEBIEBIC K DR L, BoatidiBkT5E3 4256
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FRAR
1. wild type ppIL-la ¥ & UV ANLS mutant O FEELHERR

YERL L 7= plasmid % f T transfection L7214, T2 D X R 7 ER B %,
WBIZ L ViER L7 (M 3), ZOfESE, wild type ppIL-la 35 X TOVANLS mutant &
HIZ7 & 48 kDa OHL— 2 R LTSNz, —J, GFP 3l plasmid %
transfection L 7Z#ffifld TlX, 28 kDa OALEIZH — N> K23 & e (K 3), £72,
ARENIC BT 2 RTEICOWTHER L7z & 2 A, wild type pplL-la (ZDOWTIIEEN
IZIRJE U CHAET D 2 D3RR S 4L (X 4), GFP @ E0)61X H2B-mCherry 35 X O%%
ZYeta %5 DAPI O F QD ESE & overlap L7z, —J7, ANLS mutant [ZHIAE N2
diffuse [ZPEB L, BZITEADEFRET 5 Z 1% <, H2B-mCherry 35 X Y DAPI &

FREBELLN T2 > TV (K 4),

2. Triton X-100 2LER|Z X 5 GFP #XtRBE DL/

RIZ, wild type ppIL-la. DEZN TOAE{ERRN A 15 L 72, Transfectant % triton X-
100 WHRIZ K > TREL L 72 & 2 A, RELHBETENIZRE L TV a0k, triton
X-100 RKIZ X D 10 3B OERIZ X 0 IRIFe2ITiEE Lz (¥ 5), &IZ, triton
X-100 HHRIC X 2 JLBREF[A] L AZ N O dOETE R DO BIER ZFi~ 272, transfectant %
1, 2, 3, BEO 5 /pMALEE L7 RICHEE LBIZE LTz, TORER, W 1 5% T
%, = b= L& ik LT T GFP S0t 2 %3 2 fila s s Lz, GFP &t
w39 D MR OFIIRERIRGE & & b ISk L, B 3 31213 GFP Bt inti %

FL A ETHR LT (X 6),



3.

TRV — R OBBAT

Wild type ppIL-lo ORENBITAT FX —KIFETH 2 D EMT OV THRE L
7o 72 bH, wild type ppIL-la ® NLS 78 = R /L X — IR FMEICHERET 20 TH
E, transfectant Z K ECRUSSE S Z L2k BHIEHL, BRENSHEETS
X THDH, ZORERMEICOWVWTHRFLIZE ZA, K ETOD 10 MO RIGIFE

WOENEZERSED Z Lid o7z (K 7).
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plL-la | 34kDa D ¥ X7 E L L CREA SN 1%, Flix OFEFRIC L - Tl i,
ppIL-la. & mIL-la (Z57Wr S 415, plL-la 35 L8 pplL-la (21% NLS 23FFET 5 2 &
5, BENTHONOMEEZHIEL CTND I ENEX BN TE7 D, Luheshi 5%, IL-
lo 23 small G protein T 5 Ran (M7 L THENICBATT D2 2 L2 Rr L7121, LaL,
BRI ONBATIZIE T X7 % —53 1 T& % importin family protein DA 23 78
THY,IL-10liZBL TED LI RFNEE L TWD 00, dffi7ef9Ei3 720, pplL-
la BSEN TRERIEFOIRERR D, Ml OEEHICE D > T\ LW S BFERER 1Y, %
7z, FE2e DEER A OIEMALZ I LTV Vol ROMIR O E B3 2 20 /p L
DEEIL, ppll-la BENTHEET 5 Z L2 EMIT LD TH D, FEEE, BEWNT plL-
lo &FEAT 5 6O E L CTIE HSl-associated protein X-1 (HAX1) 2122 <2 necdin®® 7¢ &%
HHNTEY, ZOMEIIZIEICHhIZ>TWS, LavL, BICBIT LT ppll-la 73,
ED LI R THIAFAET 200 L V) RUIZOWTE, vV AD~Y 7T 7 —U%
FAWTZEBRIZ LV, Lamacchia 65737 B~ F U EfEG L THEET HZ L&A LT
5 OHRTHY, TOFMIAHTHD, —H, IL-lalk, MIEBEEZZ TR
SFMEND T E L THLNTWD, 29 Lizsr {1 alarmin & RS2, JEFHO
A - AHARIZ, B OBEPNTAEIRREZ L LD DS FLE SN Tnd, 25 Lk
BERE AR T H7-0121E, MM SN D Z EDNEETH Y, ppll-la AT
7 a~F U ZHRENCHEAS LTV & alarmin & L COMRER 7= 7m0 DfEEL D
DTN E B 2D, ABFFETIE, ppll-lo OENRTEIZ, pplL-la 1D NLS 23

NTHERE L CTWAB Z ENRH BN E 2572, F77, 0.1% Triton X-100 IS OYERHIC L D,
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I 1 B OMLER T, BN D GFP-pplL-1o Ot 658 EE 23 BIRIIZ 55 L, DAPI <° H2B-
mCherry O H# 5t & merge 3 DM E B LT, £ LT 5 OB T, GFP-pplL-la
DOHHITFEEITHEE LT, D Z &1 ppll-la 23, HMIFLEEN T DNA efthod % > 237
Bl LITREREAEZ LTRELT, HENICBWTRIERETHEL TN Z L%
R LTCW e, pIL-la (3N CTHREK 1 HAX 1212 ofifsEFE AN H| K 7- T d 5 necdin®®
REDE U NRTEEFREAE L TWDREEDN RSN TS, £2, vUASTIa7y
—VIZBWTIEZ B~F U DNA LG LTWD LT 58E 2 3 0, RIFFEORE R
ZINHOWELFHELTND, 29 LEFEROWTEASH S OITHRETT 2 HEE)
HboHLDEEZ D,

Cohen &%, HIFEWIZIFET S IL-1a 2%, DNA ([l - 72 [EEZ BT 28V
—ThoHETHT—XEHRELTEY 29, IL-1a DFEEEIZXT L T stressorin & V9 FGE
WD Z EAEBLTNWS 20, L, ppll-lo & mIL-1o OFEERERIZ2EWT F Tl
Sk LTV, BEEREIENIC LV EA IS pplL-1a 2B L TlE, ZO40Ficxtd
HE ) 7 a—F PR EER L, ZhZz2 VT flow cytometry (2 X ¥ BRI TR H &
AR WERH D 2D, L L ZOMEIZBWTY, B pplL-la & plL-lo Z X5 L
TV, plL-la ZHIKr3 2EE & L Chaos Sz he B Ui, mEs A7 A
& MR E SR DB & Rl L 725 SC & L CHER ST 523, pIL-lo ILMMARAE 53 12
HLRELTWDZ ERMBNTED 22 ZoWETIE~ I a7 7 —URM/MIOF
MIZRTET D plL-la 23 b B AL D U S s At S Cnbd & LT
BY, T ppll-lo & mIL-la 2 [EIFFICHIIESN CHEAE S D ATREMEZRIET 5 6 D

T D,
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PLE®D X 912, pplL-la DEEEIZOWTIXE L DENKIBIROFETH D, LvL,
T R OIRIE(LIZ K U T ppll-la 2SR TREIZ AT 5 Z &1%, EERNICBIT 5%
< DREBRGRBORARNEMZ LS EL72DICMO CTEETHDI EEZ T

Do
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RAFEOMALIZ BT, ppll-la 1L NLS EKAFMEICENIZREL T\ b, Lavl,
ppIL-la I ZA% N Tl HAX1 <0 necdin 72 E DFFED Z o 737 R0 DNA 73 82 [E I

ALTEbOTIER L, BEWNICEHEL THEEL TWD AIREMEN RIS LT,
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271

----------------
--------------------------
-----------------------

Neo R

wild type ppIL-1a vector ANLS mutant vector

X1 IL-lads X OB 7 7 — D
pIL-10%7 7 DIFIE A EEZ IO ALMFAE L, NG O ppIL-1a & CA Hi
AlOMIL-1lZ 5 BE XD, By —|INLSZ /K L, ANLS mutant vector ClIAZ

1TV 7T NEREL TS, BFIET IV BROMNEERT,
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Transfection
Wild type pplL-1a

1
=

£

PBS % ¥
(37°C)

£

0.1% Triton X-100/PBS¥A ik
Ok )

=]

£

[EE - SOt MESBIE

[X]2  Transfectant® ZLEE

Transfectant 2 0.1% Triton X-100/PBSIZEIZ X W LB 2 Z L2 KLV, ERNIZ
FIERETIHFE L TWA X U7 E1E, ERICBREIN, BEoOdtixiEk
75,
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<
.
N
g £ 5
B e @am 48 kDa
28 kDa mump | M—

X3 Z R 7 EEBLOMER

wild type ppIL-la, ANLS mutant3s I (XGFP3& Hiplasmid Z HeLalZ transfection L,
RV 2 HE LT, #4737 5100 pg% 10% SDS-PAGEZ vkl « 2B L,
WBZAT o7z, 1RFUKL LT~ 7 ZAHIGFPHUA (X500F5AHR) , 2IkFLIAL L
THRPEEG Y FHL~ 7 ARG (X5,0006547HR) 2 v 7z,
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Wild type ppIL-la Wild type ppIL-la

Wild type ppIL-la H2B-mCherry DAPI & DAPI & H2B-mCherry
L
-
ANLS mutant ANLS mutant
ANLS mutant H2B-mCherry & DAPI & H2B-mCherry

X4 HIFENIZI T DppIL-1ad J1E

Wild type pplIL- laia & TNANLS mutantZg 8l -~X 7 # — ZHeLalZtransfection L, GFP
HIEDOMIANBIEIZDOWTEBIE LT, ZNENDORBIRT ¥ —|L, H2B-
mCherry & co-transfection L, DAPIZ A OE AK|I TE AL, A% —/L : 10um
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Wild type pplL-la Wild type pplL-la
Wild type ppIL-la H2B-mCherry g%gl & H%pmlgmﬂy

45 Triton X-1002L¥ 2 1 5 GFPHE L DH L

Wild type ppIL-1o5E i~ 7 % — ZHeLalltransfection L 722, 7K I Ctriton X-100
WIRIZ L 0109 A ¥ 22— F L, FDOHGFPECOMINANBIEDZALIT
)’ ‘#Eﬁfr L7z, X3 & [FEkIZH2B-mCherry & co-transfection L, DAPIE A D
BAAFITE AL, A7 —/0 0 10 um
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B6 WLERHE KT 2 B2 PN e e DTH K

Wild type ppIL-1a transfectant{Z Triton X-1007a#% 2 {EH =& C, kK ET0, 1,
3, BXOSHMIRIG ST,

S ORI % 4% 37 RV LT V7 B RCHEE L, S EBEMEEIC L 0 iRk
L7z, 70, 1, 3, BRUSminid & L2 X X1012 K 5%, Omin X 20
IIx L X X200, RENE L OVKEEIE, GFP-ppIL-la, H2B-mCherry
B I UDAPID3IA N E -7 Z T, A7 —/V 50 um

IRt ; H2B-mCherry

Tk th ; wild type GFP-pplL-la

T {4 ; DAPI
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Wild type pplL-lo & Wild type pplL-la &
Wild type pplL-la H2B-mCherry ty}f) fII’)I Hg?)pnfgmﬂy

X7 =RV —RAFIEDERAT

Wild type ppIL-1a% HeLalZ transfection L 72 1%, JK_ECTPBSH TI1047H A > %% =
~R— k L7z, GFPEXOMIENBTEDELIZHOWTHEIEE LT, X3 & FREEIC
H2B-mCherry & co-transfection L, DAPIE A DE AKITEH AL, A7 —/

10 um
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