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WroeR B o8 (Fn30) : LKB1% #@H| 3H & 7= HeLafi i & AW CHLKB1HE (Ley37D)
OFAMEZRER Lz, ~ UV AZEERE (FB) CHEERN (REE . eRHEAK2EHE HER
) WA, HFlgiZ B 5aAMPR® U gl (Thrl™) ZHRaLizE 25, REEOaAMPK® Y >~
BLEFERICEAET LW, LALARRE, SR THEZ Th > 2HiLKB1HU{EK (Ley37D
) b I —2OHLKBIHATH HHLKBIFIE (D-19), WTFhoHiETh~ 7 A ffEOLKB1
AL TR T A LR TE o, POMCER = o — 1 U H#llETH 5 N43/6/l i %2 Al
la N glucosefXE DPLEAITH 5 2-deoxy-D-glucose (2DG) b L < IZAMPEKDOTFHEALEITH S
AICART30MHE LIzE Z A, WTFhORE THaAMPKD U Rk (Thrl™?) ZHIZ EH L
. LEKB1OFIMEARE L ZEND LHIREMIZEIT LT,

e p R OBEE (F530) | LKB1 expression was recognized by immunohistochemistry (IHC) using
the anti-LKB1 antibody (Ley37D) in HelLa cells which LKB1 are overexpressed. AMPK
phosphorylation (Thr'™) in re—fed mice was suppressed in liver, compared to fasted mice.
However, it was difficult to recognize LKBI localization in liver by IHC using anti-LKB1
antibodies (Ley37D or D-19). 2-deoxy-D-glucose (2DG) or AICAR (an AMPK activator)
markedly increased AMPK phosphorylation (Thr'™) in N43/5 cells, which are POMC expressing
hypothalamic neurons. 2DG or AICAR also induced LKB1 translocation from nuclear to
cytoplasm.
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1. WIZERBH MO
LFF R AT 0o TR

MHSWMENAERLECBRETEIC/EH
L. BEAS®HEZHELTWAZ RN EL ML
NTWBR, ITHFE, ZhbOFELEVHRRE
T # @ AMP-activated protein kinase

(AMPK) {EHZ#HIT5Z LIV ERE
BTSRRI EBHALNE o, T, K
M BERECERTLEIER 27 T 5 R €
Thod7 VI AL VHKTEO AMPK &
PR S WBERNITET 5 Z &£, AMPK
OIEHALAITH D AICAR O HFIZ L
DERENTLET S Z LRI, FEKTFEHIC
B 5 AMPK OiEH A ERITEIZHIME L
TWBZ EBRHABhERsTEE, —FH,
AMPK OiEMALEME T2 Z 7 L LT,
LKB1, Ca?*/calmodulin-dependent protein
kinasekinase (CaMKKs) . Transforming
growth factor-beta-activating kinase 1

(TAK1) Z2E&RHEERLTHBY, Zhb
AMPK @ _EJRICALE T 5 AMPK kinase 12 &
STAMPRD a V7 a2=y b33 Y VBB (a
AMPK Thri?2) ahd Z Lk > T, AMPK
BIEH bTAZ EBmbiiCcnsg, £, ¥
FHIUCIR W TIE LKB1 ORD bAIIRE
~D#AT (tranlocation) 12 & Y AMPK M{&
PbEsnd Z ERHEIh TS, Ll
N6, RIS VY CHIEIC X 28K TE
AMPK OEMA LR L 7F o A R N
STEFRNVEVICLDERTERHICET S
AMPK {EHOMEIRA ED L 5 2R EE0 L
TITOhbhTHWB0NE5DEZAHLNER
2 TR0,

2. HFIEoBRY

BETHICB T ELECS VY vick
A AMPK {EHEFHE LS XL Foioa v
AV iz kb AMPK OFEMHMHEIO A =X
AEfEBAT 5 L, B LKB1 OfifaRRE
EHoc, HETEHICEITS LKBlL ickb
AMPK OiEHAVFREEEIC O W TRETT 5
T EEARIEOERE L,

3. MIEOHHE

(1%t LKB1 ik o & FE O MR : LKB1 %3
AL TRV HeLa MMICT 7/ v 4 VA%
FAWT LKB1 ZiRFFRHE I E72%, 2 FmEO
1 LKB1 #iif& (Ley37D. D-19) ZH\W\TH
BEYEEITV., ThEhoFEOR Az
WTHERRT 2,

(2)in vivo lZ 3 1F 51 LKB1 fiifkoAF HED
feath & AMPK @V U ER{bDORT: =7 A&
(B57/BL6) # 36 RiElffiRiE (F#E) &8
FEaR (R ##; 36 MR 2 KE B BER)
2T, EREROBOFIEERFHEH L. O
Feitn ko T LKB1 ORBERF, @7 = A
Zr7uy  MEZHAWT AMPK © VU UEEL
(Thrl?) %HRF19 5,

(3)N43/5 #Rl A F 7= LKB1 O AR P JRIAE &
AMPK U Bt (Thrl?) OB : K FEE
cell line ®—2>TC, POMC #HH=—o—ua
2 T&H D N43/5 #ila 2 #iIE A glucose 3 D
FREAITH 5 2-deoxy-D-glucose (2DG ; 20
mM) b L <X AMPK oFEMHALAITH S
AICAR (1 mM) T 30 & W L=%ic,
OfeFERAICC LKBlL OREAEZRH, @7 =
R E 7y MEIZT AMPK @) Rl
(Thr"2) ZHREt. @EF /37 LiilE ¥
YR EHMHL, v AF T ry MEIZT
LKB1 O#ilaNREERFT 5,

4. WrIEEkER

(1) GFP (Fig1AB) & L < i LKBI1
(Fig.1C,D,E) % 5|3 H & ¥ 7= Hela #lfa
st LCht LKB1 #ifs (Ley37D) #—kbt
EeELTHRERAEZToRLLEZAS
(Fig.1B,D), —&knEEzEH Lok
Hela #if (Fig.1A,C) % GFP ® 4% iEFE|
FH S8 7- HeLa #ifd (Fig.1B) L E72b |
LKBl # @B R X+, i LKBL Hiik
(Ley37D) #ifk% A\ i=44 T LKB1 0%
HEERICREDEZZ ERTERE (Fig.1D),
—h5. &9 —20h LKB1 A <TH5 D-19
FiiAiZ LKB1 #78i T& ed o 72 (Fig.1E),



LKB1 Ab (Ley370)

Adeno GFP Adeno GFP

LKB1 Ab (Ley37D)

Adeno LKB1 Adeno LKB1

LKB1 Ab (D-19)

Adeno LKB1

Fip.1 HeLaiillia % v = HILKBLEU (koA Ak
FF LA AW TGFP (A, B} & L<{IELKB1 (C, D, E} %ii
)R BLE A HeLadBia1o o U Sl (o Safy. —dudfih s LT,
MLKBLA(K (Ley37D) #{0H (B,D) ., HLKBi#fk (D19 %
@ (E) . Fig. 1A, 1G-S EA0,

Q) E AR (R#AE; 36 st 20ME &
BE) T2 T 1.310.1g ZEAL, MBE
i 2 R DFERIC L Y 59.246.5 me/dl A5
155.2+19.4 mg/dl % T L& Uiz, mEEOFEE
FHROH L, Higcksidd AMPK @V &
kv 2AFr7Tay bR LEEZ A,
36 BFfiiiEalE (FI) &b, REOMIET
i cAMPK @V vB{ERETLTCWE
(Fig.2),

HRH(F) EiERHE(RE)

P-AMPKo | NS S s sm—

Fig.2 = 7 A[THEIZ BT 50AMPE® U »E(l (Thr!?2)
TR 3517 BAMPE® U Bk (Thr!™) &, FREL WS (E21—
), REE (HE2b—r) TIETLTWE,

L Lieds, BEMRCED CH i

LKB1 ik (Ley37D). & 9 —2>®dHi LKB1

HLETH D50 LKBL ik (D-19), Wiho

A TLRERAE TR AFBAD

LKBl *R#E T3¢ B TEaxdhoft
(Fig.3).

LKBI Ab (D-19)

fasted

LKB1 Ab (Ley37D) LKB1Ab (Ley37D)

Fig. 3 Iz 3617 5 LKB1O A RTE

6IEMME R~ & ADIFEY (AQ) & L<IEMEf~ v ADIFR (D) %
IRy i LAsEtefs, BILBILKBIA (D-19) %00 L, CROUDIE
LEB1Hif& (Ley37D) % MM, Att—diiiskit,

(3)N43/5 Mz % 2DG % L < it AICAR T 30
Sy L 7= %128 LKB1 #ifs (Ley37D)
kAR E LTHWEhERGEE{To
LA ayhue—nOMTIE LEBL 2%
WCEEPICELE LT W23, 2DG. AICAR W»
ThoflEcs LKB1 OMIEABESZERN
DHFMBERITBITLTVWSZ ERbho
7= (Fig.4)

20 mM 20G

1 mM AICAR

Fig. 4 N43/54ii= 357 5 LKB1 &I A RTE

Naz/5alag, 2 ba— A7 474 (25 mM glucose) THE#H (A) . 20mM 2DG
+5 mM glucoseTI0HMILIE (B) . A ba—A A7 4 7 A (25mM glucose) +1
mM AICAR T304 35 % (C) Lizfe, WLKB1bk (Ley37D) ZMlwTiRiiR,

F 72 N43/6 filn% 2DG L < % AICAR T
30 SRR L gic vy 2Rl T
ARvTay " EfTolzd 2 A, 2DG RIEIZ
XV aAMPK @DV v ER{LASEHICHEML

(Fig.h) . & BT H 237 Zi%HE L IRYE
DEICST Ty RAEZyTay hEfToTk
L2 A, 2DG I LY MME S E N O
LKB1 RE I LT (Fig.s) .



avka—)L 20 mM 20G

LIBL | - —

p-AMPKa ikl

Fig.5 2DGIUC E HAAMPK® Y »fgile (The'™)
N435RIE 220 mM 2DG T30 MR L2 i & 2 UL, HLEBLX
#147{[&)-3:03 4L L < itdiiphospho AMPK {Thr'™) $IlEE M T =2 %
o @b,

PLED X 5 ICHRER FE RS MR THh 5 N43/5
MBI T, 2DG b L < X AICAR HIHIC
LV LKBl BEANGHRE~BITTSZ
ERbhrotn, i, LKB1 Of@N#EIT
% FAE9 5 2KA| (Leptomycin B) SkZ7» B A
ME~OBITHTE RWERR LKB1 (

arvka—JL 20 mM 2DG

LKB1 cytosol

LKB1 nuclear

- Fig.6 2DGH}IC X 5 LKB1OMIA R{E o1k
N43/540544 20 mM 2DG T30 IR L= iz fasiiy & o232
(cytosol) 24EMN# 7234 (nuclear) 25T T4 r2s o iML,

HILKBUifE (Ley37D) MW Ty =22 To v b,

SL26) %AW T LKB1 OMNaRBITEZE
FTAHZLICLD, 2DG % AICAR 2k 3
AMPK OiEHEAL (U »B{k) A7 r v 7 T&
LRI L, & BICiE in vive OREE FEIC
BT CollEic Ly Ao Z
ERRETVWEIPRETHTFETH D,
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