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A A IR AFEMED 2 BUBE IR X, EEOERBERE > THEULENFHEERTHD.
AT 5 2014 FEHEOHERFEA L 720 FAZBZ TS, £, BFEEZIT T
PRHERRIR TIREEIL 8390 T AT EHEE S LD, —, 2013 4, R OBERE A 01T 3 (&
8200 HAIC LB EEDbN TS (Fig.l) . BARZE ToPa A TR 3 Fk K O RIS
ANAZZTWD Z ERnbnd. E£iz, FERFITEEEZT TREEETHHATE
D, BYYENEEEROESTE 727 7 U A TH, 2030 4 £ TIOHERIFA DI 90%
s 2 & FRENTWD. FERFEEHE OEIA 2RI, BIYEIC R b B EUE
IEFELL TN D, FEPRIS BE IR R B Il U COREFMA 10 £, I b
Quality of life  (QOL) Z{X T S® 2 APHEAL LT V. HARTIIFM 6 55 TA, it
R CRLE 490 HFAPBERFZFRIKE L THLE LTS, LER-T, HRFREDR
B RAG 2 B BIXIEA TH S, IS LT AR G BE 1308 FR I3 0 i SR 2
HRINT DO DRFHE IR L, FERFEEHERKIEICHTZBOREZEDTWD . 2
HDRMNG, FERFBEHEOMIENESEORETH S Z LITHLNTHD.

LU D, BERFOFIEERIIELFEFESINTE LT, HRIEmfE= he—1o
T2 DOIEFIECE EE o TV DHONBURTH 5 2. —FF TREDOHIIEAEIC L0, 28R
JEOREIZ RS L CIEBFE A HE A, X0 IRV DT D 8. BRIICIE, 2 TRUFEIR G C
IXARRARELG, AP, FFIR & Vo 7o KRRk T oA v R Y UIRBIME L, A VAU U ELT D
el B IR COREENBO HND Z EBNDh> TWD. JEIFHLIEECHR Tld A v A U il
A% C GLUT4 LMEEND Vv a—A T v AR—=F =R EIC b T A2a
—a T HI LT/ N —ZAOMBINEY ALDAE T, MPEEOIK FARLZ 5. Ll
N, A AN VM EZELDE, A AV UV T FADKRTICLY 7 v a—ZADEY
ABDRFHET D Z Lo T D, —JF, I CITMIREEEREIC GLUT2 AMEH I T
LTCWBD, A Ay 7T I T N a— A0 iAZ LY b LAFIECOREHAD
PO O R & 72 D NRE R A P 2 @ < . S o@EiE, A R Y AR
ITTET 5 L Ebh T % (Fig. 2) 45, 2 RUBEIRISBE CTIIHEHENTTHET 2 HE DR H 5
ZEDD, ZOBTOA A Y HBTEC X D HEEE A O B E 2N fUBEHE L F- o IR T
TRV EBZ LN TV,
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Fig.1 Global diabetes prevalence:

From International Diabetes Federation, Diabetes Atras 6™ edition 2014
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Fig.2 Type 2 diabetes and Insulin resistance in peripheral tissue :

PEIRIFEBE TR0 H LA ZEERF B E O EFHIZEI L C, Kim 513 2011 42 Foxo6 & FEX
% forkhead BAGFHIA 123, FEHEAGERERE OFBL LA 2 LT, PEBTEIEMEZ TS
LI LZREL TS 6 EOIIUTOREHALNE LTNAD. 1) b &b EFETREN
Wy Fox06 3 FERTAEDTTHET DHERIFICHELN 5 15 EAT 5. 2) RIBEARNIC X DR
i T LSO  BEIRIFE T L Th D db/db~ 7 A TIL, IEFHIFIZHER L TENEI 84, 4
& FoxO6 OB FFHHN EH L TWa., 52 Ui XN T, FoxO6 % it CE R i
FRASEZ T AV 2=y 7w U AT, MEHEO LR A 2 RED EF
EVO T FEIRFIERZFET L2 L 2HMEL TS, IROEIT 2 BIBERBEE OKT —
HhRLTNDD, @MELOEA A VIEE 272 2 BERFEE TIL, & V27V
TV FIJEZFIET D ERMBNATND (Table.l) 7. Kim 5D 27 /L—7"TCl% Fox06 %
WEBHSEZ N T AV 2=y 7V ATHRRICMF R 702D FRBEN EF L,
mbhY 7Y FIEZHERTHZETH5Z E2WE L8 EiLoAlX, Fox06 O fI%
BUZL, BERIFIEROFBE D72 67, FERFEE THE T 2IEERBRLE L5 EZ LT
W5 ZEEEWRT 5. Fox06 13 2 BUBERIE B ORAEZ R < KM LTV, HEIRIFISIE D HE
ZEDLAMBREFTHL Z EPNRBIND.
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Normal High

Table.1
Glucose 5.3740.78 *5.5041.02 *p<0.05
(mmol/L) TG levels of type2
Insulin 113 (47-271) *+131 (48-362)  **p<0.001  diabetes patient
(pmol/t)
Triglycerides 1.34 (0.69-1.67) 2.10(1.70-855)
(mmol /L)
InsR
Fig.3
v FoxO6 integrates gluconeogenesis through
IRS 1/2 insulin signals
v
PI3-K

— 7, BHERFIE CHRIR SNTOHT BRI 7 2 1A WA~ L 3R S H DRI, Frle7z
ISHBIR DRI L 72 5. T OFEPIERFIGR Z B & U EIR BT O 238 O+,
BERIR OIRIG A RS LT 2. 2007 123 /L S vz RNA F3in, 1eko FiE<Tidin
BN T - T2 RBICK LT, ERBERFORBRMBI 2§52 & TRIBFRIE L 8D
DTV EHFHEINTWDS 9. ZORHAOTEDITIXREN ORI T VN — AT
LDOBAFENBRAK T D 10, UHF5EE THJE S SHRENE= X a — 7R RS R,
IIE TICLE TR R RE 2 28 HmE L TkY, ZOMBEEZMRT 272D DFAL
TIZ72 055 LMD 1,

Fig.4 O 7 )Vv—%—7 JIHERIE B ORIR /N2 ik 3 5~ <, R o NITHERP
ZHSTHHITLHDIT RN E LT 2006 2 WHO (2 X W IELTZ. ABFEDERIL,
Z DFERRIE BE BRI Te1F T, BERWIRIFIE A 0 = X LA ZITH & L blT, Zh
FCHED b T E IR E I E O RTRIFEN It 4 8 S & 5, BOEMAMIELETT5
ZLiZhDH. RFFROZFERIZL Y, 2 BFERIFFIE A = X LIZH LT BB Y A7 LD
BHZE S FIREIC 72 L HITF S LD,
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Fig.4
Goal of this project: infuse molecular biology and Drug delivery techniques to develop novel

type2 cure system

13



3

14



F—E
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MTP EEATLEE I LT
Ff VLDL &k A 51 = X b D fiEA
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H—E
Fox06 B RBHET /<7 2 & Hu iz
MTP EEATUEAE N L72FF VLDL &8 A A = X L DOfiEH

w#

il

mEUZUEY R (TG) MIEE, &b X HMONADEEEFED > HO—2THY, If
@ CoMmh U ARZ R EOERMITUEE TN, FROBAT LV AET 51218, 5 TG MIUIET,
AT TGrich 2RV RZ L /XZ7E VAT EREET H-DIC@kE LA =& L, O
B U 27 33T 5 7. @ TG MIEIZEES 2 B RFEZILI LD L3104 2 ) K
PIMEICERRICRG T 5 2 e NMmbNTWD U —FH T, A R Y ARFIE L & TG MLAE D
B, 0 AEMTFRIRIER T IISERICH O E o TR, TG g & 72 5 DI,
[l C &% & 7= Very-Low-Density-Lipoprotein- Triglyceride (VLDL-TG) @i+~
MATHD. /NNELSRENIERAT 5 &, Tl T VLDL-TG D5, 73R 5.
VLDL-TG D43#si%, 1 H K TIITIRIRE OB 2B S TRV nIicE L TEY, £ A
U AEHCHEMIEREE D PRAIZ L0 Hilff S 40T 5 15, B0 2 BBE R TR O D A A
U RHTERRC X Z OB IE T, & TG MUE 2 A U 7= BhiReE L 2 5] &k Z 3 16,

& TG MIED Sy AWM FREFICE LT, X 0IRWEIEAZ 5572912, Forkhead box O
family OEEFAHIK 1 & L THHIDH Fox06 & VLDL-TG PEAIZ BRI 2 B 2 7~ 7.
OV T Ty =7 E 21X Fox0O1, Fox03, Fox04, Fox06 N L TERDY,
winged- helix DNA binding motif Z &EIZRFEL TS 1. 2 b DX 37 E T Akt
[PKB DB L7, A AV v (71T IGF-1) (Bl @i< 18, ZokE5, wHylET
A LAY AT XD AT D MIRE, bR ht A b L AT B L B s %
BlZ 9% 1920 21, FoxO1 OAHIASy FFEIX dFoxO & FEXIL S Drosophia melanogaster
& C. elegans ® DAF16 Th v, EmEHFOFIEIZEES L T\W5, —75 T, Fox06 DOJlEf&
BERHIEHL ToOEENRZ LA LMo TELT, I 2 BHERF~OF ST o &
2o TR,

Fox06 1%, FoxO 7 7 7 S UV —IZBEINTWVWDEH DD, i FoxO A 73— & 357
DRBEERDOHND. TICZOENZSEET S 22 1) Fox06 (Il FoxO %77 7 I
V—THELTROLND T X /BRESNCEBWNT, LIEWHEMEZET 5 (<30%). 2) i
?» FoxO # > /3—"Ti3 AKT/PKB U (L% 3 > (FoxO1 Ti3 T24, S256, S319) A
LT2DIZH L, Fox06 £ T26 & S184 D 2 2DA%EAF LT\ 5 2. 3) Fox06 IZfthd
FoxO %77 7 2 U —723479 5 nuclear export signal (NES) ZH X720 . 4) Fox06 X
A VAN AREVEOINEAT AR S 720N 6 24, —T5, Fox06 XMt FoxO %77 7 I U —3
T DRESOMERAMFE 22 <A LTS 19, Fox06 1Tt Mo > WO s THRELL T
W5 6 ITHEOIIZEN D, BREFENEILE T /L~ U A IRIFET LV TH D db/db ~ 7 A
THROND A 2 ARG ZIES L I2iTHEIZ 30 T, Fox06 DI HLHIH 231377, mRNA
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MOZ o™ 7BEOEERE SR IL, TOMRIFERMEZZILIEL e hRESNT
W56 2D ORERIE, FoxO6 [IATIRONFEENIE L THEELAKH ZH--TnH 2 & &
RETLLDTHD. £ T TARNFETIE, FERFEIICR b 5m TG MAEICE L T, FoxO6
DOHENE LG L T DO TIERWNE B R T, R ZRIET 272, FFEE RiIC
Fox06 Z BRI ST F T AV 2=y 7 v U ZA KO, FIEEIRAYIC FoxO6 FEH 2 i
SHT7 db/db ~ 7 A & W TRRGEZ T > 72,
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IXC®HiZ

mA AU U MSE, FFlRCOMEEA ORI K OMERH O RED b A A VK
PUPERFIZIE, FFIC o TG B KGR D 55 16, LI T IZHE —EIZ%B T 25 i TG &A%
BRI 5T 20 FRICOWTE LD D,

T Glucose

Adipose tissue
A VR Y ARGUHERIZ 1T 2 TR T O TG EREEE AR
(Browning JD et al, Clin. Invest, 2004 J- V) —Z50¢ %)

NEIA MR CIX, 4 v AU VIFERFIc AL Uzt ) 2X—+F  (hormone-sensitive
lipase: HSL) {& 1A% B L, BRI 0M#IC X 0 IBNMEAE T TG 3 af b, & Oifs il
NENiEE (FFA) & 7'V & w—/us i I i S 4y, 0l L C & 72 FFA STl iiA T 5. £
D% FFA (X2 b2 RU 7 CTELEH, TG O 5% VLDL i+ D& RIC %59 %
25

— 5, g TIZE A A VU SfERZ SRBP-1¢ (Sterol regulatory element- binding
protein lc) DOFBMEMES I, REID 7L a— 20 GIENEEE AT 2RI TTHET 5.
BURHICIE, SRBP1-c (X7 £ F/L-CoA BILRFL T —F (ACC) CIENEEA 4% (fatty
acid synthetase: FAS) iB{n fOEREE%# EH S® 5. 72, ACC OEHICL Y 7TV
CoA MbAakENs~ua=/L CoA X, hV=F L VI ANV T AT72T7—F [ Al

(carnitine palmitoyl transferase-1: CPT-1) Z#ifi| L, X h =2 R U 7 ~® FFA i ADIK
TEglEk 7. ZOMEMBEANO TG &1 KT 5. PGC-18 13 Z ® SRBP-1c IZfEHT %
Z LRV, BMIEEERR TG AR A mANICRE T2 2 LA b TVn D 26

PLEXD AR ARGUERFIZH R U7z FFA X, Tl de novo #R#KIZ LY 77 ) £ r—

V3V e = ATREA L, TG e d. Az TG )T, FFHIRE O/ Mak Tk

18



VLDL 23R &, IV VEE 28 CVLDL A ic S iv s, Z o4 VLDL X ApoB
EREEIND TRV RZ NI EEELTEY, MTP (Microsomal triglyceride transfer
protein) & PRI DHEEFROM X2 K D HEE I D 2627,

728, PPARa X, B Cii< BB L CTH Y, FFA 72 K2 A#Py Y 7 K& L TEE b S,
M TG REDIK T2 &% 8 <. —J PPARy 3B b &2 (R <&, il Cco TG Fi%
MRESEDLZLERHHNTND 28,
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wE R
1.1.FoxO6tg~ VAL E MY U &Y F‘Iﬁlf‘@ﬁ'a

Fox06 & IFHREGHOBEZ I 5228 F 572912, Fox06 BMEFIIZIFETH D L 5 7
Fox06-CA 7 L /L % T4 ¥ E) transthyretin B%“‘?“"%ﬂqlﬂ“(%ﬂ L, FoxO6 K7 v
AV x=my IO ABER L, ZON T AV 2=y 7~ AL, N, A, TEIGHERR
BHENESE & o T D KRR IS5 B A B 2 5 Z & 70 <, iR 212 FoxO6-CA & F8 81 L
TW5., AAD Fox06-CA N7 AV xz=v 27~ A (LLF Fox06-tg) &z, Fn &tk
BlO—EFH LI-ay ba—~o 2% HWiz, Fox06-tg 1X, & TG IIE 2SS L=, g TG
& (Fig.1-1A) . EBEIEARE (Fig.1-1 B) ,VLDL 3k TG (Fig.1-1C) OFE/R LR Z/R
L, IREAMRRLZ B2 (Fig.1-1 D). BOOFERGORE, miEH o TG EIX 144
+ 5 mg/dL7» 5 9045 0 353 + 16 mg/dL £ TAMIZ LA L7-. 6% 2BV T H 223 + 14
mg/dL & @EEHERF L T, —, 2 br—A~v 201 TG EITR O HEE & 581 C
1% 124 + 4 mg/dL T&H - 72728, 90 25341213 174 + 15 mg/dL & FFREED R 277 L=, 6
%1213 129 mg/dL ERXR—RX T A VRREFE TIK T L7z, A AD Fox06-tg ~ 7 AZBI L CTlE
VLDL-TG A %4 L7zt TG /);%r“mtmﬂu%r L7z,

AHAR AR BR A TR D B 72D, AT T VLDL-TG O L7220k & LT b b
*H Lipoprotein lipase (LA T LPL) IEMEZRE Lz, ZOR5%, 1 LPL i&EOEIZE W T
BobNholz (Figl-1E) . =2 bu—L & LT i LPL & HL # v X7 B &t L
7z (Flg 1-1F G . WTHIZBWTH AR Fox06tg vV AL ar ha—/L~v 7 ADHTi#E

FTRBO LN o7 o, MEFETIEIREZLOEICENTHAERETR AR
7z (Fig.1-1H) . A 20~ v A b RERICEREZ(LIZ R0 > 7. £ 2 TURBOER TITIA A
D~ X% HT Fox06 ENTIRENR# DB LT~ L L. $Fartu—
LT~ U AMFEIZ 31 % Fox06 OREBLEZFH~T-. TR, Fox06-tg vV RAlL= v kr
— /LR L i LT mRNA T3 1% (Fig.1-1D) , # /X7 E TR 2 [EORBLEOEINZ 8
7= (Fig.1-1J) .

Fig.1-1 FoxO6-tg mice develop hypertriglycemia:

(A) Plasma TG levels. (B) Plasma NEFA levels. (C) Plasma VLDL-TG Levels. Aliquots (400 ul) of plasma
pooled from FoxO6-tg (with FoxO6-CA transgenic production in the liver) and control wild-type
littemates were fractionated by gel filtration in a FPLC system. Fractions (500 ul) were eluted for the
determination of TG levels. (D) Plasma TG profiles in response to fat tolerance. (E) Plasma LPL activity.
(F) Western blots of plasma LPL, HL and albumin. (G) LPL and HL protein levels relative to albumin. (H)
Body weight. (I) Hepatic FoxO6 mRNA levels relative B-actin mRNA. (J) Hepatic FoxO6 protein levels
relative to B-actin. Data were obtained from male FoxO6-tg (n=6) and control wild-type littermates
(n=4) at 30-32 weeks of age under fasting conditions.*p< 0.05 and ** p<0.01 vs. control. NS means

not significant.
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1.2. FoxO06 IZ X % fifig VLDL-TG &4 7L O M

FoxO6 |ZH13kd 2% TG REHEREREFIZRT 25 A R 5728, KIZ Fox06-tg ~ 7 A D
VLDL-TG P4 & i ~7-. AFEERTIX tyloxapol &\ 95 TG R A |42 3-HK1 2 v 7z,
FoxO6-tg ~ 7 Alf = b — L#f & ik L T, tyloxapol DR O 52XV, AEIZE WML
HTGEAZ R~ L7z (Fig.1-2A) . Z OfERIZIMA ApoB48 # > /X7 E DKM Y, If ApoB
mRNA BEH & FH NGRS b’z (Fig.1-2 B, C) . Fox06 (2 L 5 iF VLDL-TG pEAE
AT 572012, IR T VLDL-TG FEAED AR & HIfE 3 501> ¥ a2 T
H25MTP B EIZHH L. Fox06-tg~ 7 A Tlday b — /Ul L il LT, AEICE
JF MTP mRNA OV 758l %~ L= (Fig.1-2D,E) . ZOR, 24 ]2 ) 4+ K&
LT, Fox06-tg & 2> hr—/Lv 7 A THEEHF D TG EITITIEWVDRFROONRNT &%
R LT 5.
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Fig.1-2 FoxO6-tg mice exhibit enhanced VLDL-TG production:

(A) Plasma TG levels post tyloxapol administration. (B) Plasma ApoB levels relative to albumin.
Aliquotsof plasma (5 ul) obtained at 2 hours post tyloxapol administration were subjected to
immunoblot analysis using anti-ApoB and control anti-albumin antibodies. (C) Hepatic ApoB
MRNA levels. (D) Hepatic MTP mRNA levels relative to B8-actin mRNA. (E) Hepatic MTP protein
levels relative to B-actin. Data in panels C-D were obtained from FoxO6-tg (male, 30-32 weeks,
n=6) and age/sex- matched control littermates (n=4) under fasting conditions. *p< 0.05 and **

p<0.01 vs. control. NS means not significant.
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1.3. Fox06 2SHFAEE I 5 2 5 R &M

Fox06 2 IFIEE RN G- 2 2 B A7 5729, IflED TG &% #IE L. Fox06-tg
~ DU AZay hu—LREE B L C, BT TG O K% /R L7z (Fig.1-3A) . Fox06 ?
JFE C OREE A A A 2 L, VLDL-TG i & e L C\vd L) P E KT /R TH
5. ZOBGITHT 2R Z RS 572018, THRERBNCEL T, IFERE IR ERRL
W), ST OO T 2RKICE 5T 5 BI5 T ORBEE T2, FoxO6 IEMEITR% A A
UL E > TR END ZERNbhoTWNWD., TIT, B%A VAV UMK D5
BEAGHIIH OB E RIS D0, RS T TomMEIT- 72,

Fox06-tg i3 SREBP1-c & % ® co activator T 5 PGC-18 X TN FAS ® mRNA #H &I\
HARSHE, IREAMIZEES LTS Z 00 -7 (Fig.1-3 B-D) . £7-, ACC mRNA ®
EIITEVRRO e o7- (Fig.1-3 E) . 2o ORERIFNEERLICEERHELETH
% CPT1 X° ACOX1 ® mRNA BB EDOIK FICL DD THD (Fig.1-3F, G) . i PPAR-a
DIEIITIE DB 2o T- (Fig1-3 H) . LI LARGLIREAEKR EFCOIRE DT
BICBEEGTAN L 72— LTambns PPARy (3B K LTz (Fig.1-3 1) .
INHORERIFMBET vy ML o THRBRICHER L TEH Y, PPARYy DX L /37 H L ~L
L Fox06-tg ~ 7 ADJFg T LA L Tz (Fig.1-34J) .
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Fig.1-3 FoxO6-tg mice display increased hepatic lipogenesis: Male FoxO6-tg (n=6, 32 weeks) and
age/sex- matched control littermates (n=4) were sacrificed after 16 hour fasting. (A) Liver tissues
were retrieved for the determination of hepatic TG content. (B) Aliquots of liver tissues were
subjected to real time qRT-PCR analysis for determining hepatic levels of SREBP-1c mRNA. (C)
PGC-18 mRNA. (D) FAS mRNA. (E) ACC mRNA. (F) CPT1 mRNA. (G) ACOX1 mRNA. (H) PPAR-a
MRNA. (I) PPAR-y mRNA. using 8-actin mRNA as control. (J) Additional aliquots of liver tissues
were subjected to immunoblot assay for determining hepatic PPAR-y protein levels using B-actin

protein as control. *p< 0.05 and ** p<0.01 vs. control. NS means not significant.
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1.4. Fox06 23T PPAR-y FHLIC 5 2 5 B &R

FoxO06 MEREIR T D trans-activation Z #5567 2 DO TlX7eWw & Bz, Fox06 (T
KV IEE AR OMEAEDNFRD H AV D DN OV T 21T > 72. SREBP-1¢ I% FoxO 7 7 7 X
U —OEBENZEA TR ERMBTWD 29 30, 22T, K TIEL Fox06 &
PGC-18,PPAR-y & @ BEIZ DT HepG2 #ifida HVTH<7-. HepG2 MARIZxf3 5
Fox06-CA i@FFEHIZ LV, PPAR-y O mRNA & % ™7 EOA TR LA BRDO b
72, £72Z0OFE, PGC-18 @ mRNA K ONF LR 7 R BT % 5. 2 72 o 7= (Fig. 1-4 A,
B) .

Fox06 73/l PPAR-y %I A I LT\ 5 = & %303 2 7=, HepG2 41> PPAR-B
TEMED FoxO06 FEA THE I N D MOV TillX7=. PPRE (PPAR-y Responsive Element)
-directed luciferase reporter system % VT, 75 / 7 A /L A2 XV Fox06-CA &{n+ %
A L 72 B il PPAR-y 1& 1 % 314f L 72 (Fig.1-4 C) . Z O#E5E, Fox06 R AFHE L7~
B2 HepG2 MIFEIZIWT, fifd 22— K LTV VW BB 7% G5-8F & bk L C,3 50D PPAR-y
EME BRSO 6z (Fig.l-4 E) .
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Fig.1-4 FoxO6 regulates hepatic PPAR-gexpression: HepG2 cells were transduced with Adv-
Fox06-CA and control Adv-vectors (200 pfu/cell). After 24- hour incubation, cells were collected for
immunoblot analysis. (A) (B) Hepatic protein levels of FoxO6, PPAR-y and PGC-18 were determined
using Actin protein as control. Aliquots of cells were used for preparing total RNA, which was
subjected to real- time qRT-PCR analysis for determining (C) PPAR-y mRNA and (D) PGC-18 mRNA
levels, using B-actin mRNA as control. Furthermore, HepG2 cells were co-transfected with
PPREx3-TK-Luc and control pGL4.75 plasmids in the presence of Adv-FoxO6- CA or Adv-Empty
control vector. After 24 hour incubation, cells were subjected to dual luciferase activity assay. (E)
PPAR-y activity was defined as the ratio of Firefly vs. Renilla luciferase activity. *p< 0.05 and **

p<0.01 vs. control. NS means not significant.
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1.5. fFEs M E AV 72 Fox06 12 X 5 TG EEAEEAERREE O R

FoxO06 & [Tl TG pEAE L OB #EAZBH L E 35720, WRIZ HepG2 % V= in vitro TO
EREITo72. TF ) U AN AL D Fox06-CA DRI 4558 L=k %, MTP &
ApoB48 ¥ LR ERBEDA B IR NRD bz (Fig.1-5A,B) . £72, AT 4 7 AH
?O TG &KL ApoB48 # > 7 G ELHIN L= (Fig.1-5D) .

HepG2 THREOLANFERITE MNFREEME COMRE T, 77 /U4 VA E i
Fox06-CA & % & empty N7 ¥ —OFGZICHMILE AT 0 7 LAFIZEEND TG Z il
Rz 2 A, ARICHEED TG % EA- ¥ (Fig.1-5E, F) .
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Fig.1-5 FoxO6 stimulates TG production in HepG2 and human hepatocyte: HepG2 cells were
transduced with control Adv- Empty and Adv- FoxO6-CA vectors (200 pfu/cell). After 24- hour
incubation, cells were collected for determination of (A) hepatic MTP and (B) ApoB48 protein
levels, and (C) intracellular TG levels. Conditioned medium was collected for determination of (D)
medium TG andApoB48 levels. Likewise, human primary hepatocytes were transduced with
control Adv-Empty and FOxO6-CA vectors (200 pfu/cell). After 24 hour incubation, TG levels were
determined in (E ) human hepatocytes and (F) conditioned medium. *p< 0.05 vs. control.
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1.6.Fox06 73 MTP 7’1 & —% —0) b 7 AIEHIC 5 3 5 BT

FoxO6 B E3 5 2 DO EF|ESIZ MTP % & e Insulin Response Element: IRE & F—
ZIZREBRETDHZEDRMBEN TS, - T, Fox06 (2L 5 VLDL-TG Ak DfEtE | FoxO6
S MTP ZAFHE s & L TG A 7 AIEEL TWH Z Pz, ZhEitHT
% 7= % HepG2 #ifd # H T, FoxO6 @ MTP 7' n € — % —~DfEE& e % MTP
promoter-directed luciferase assay (ZE VEHliL7z. 77 / U A VAT XK 5 Fox06-CA ¥&
Bliany 7 =7 —¥iEts 2 5L 387 (Fig1-6 B) . Vo7 =7 —BEMED EHIZ,
Chip assay DFERIZA S5 D X 912, FoxO6 N MTP 7' & — & —(ZfEia Lz Z L icHkd
HEEZ LD, TNEEIET S8, Fox06 O a4 AEFINHEAT 5 MTP 7' 1 &
— A — Al O IEFIFN S B A AT, Fox06 & A BA MTP 7' 1€ —X — & OfES %25
L7=. IRE & F— 7 O HEHY, FoxO06 @ MTP 7' & & — % —~DfEEIEE 2K T S 872

(Fig.1-6 C) . [A4£!Z Chip assay IZ X > TH Fox06 @ MTP 7' 1 & — % —~DOfEEHE DK
TR L.

Fox06 & FMTP REEIEMN A o AV A KD 2 %0 ) 2 M2\, FoxO6 f#/E F T
A AY U EMATMTP 7 v ®—% — 5N ZT 5 7> dual luciferase assay system %
FAWTEHI L7z, & OFER, Fox06 O MTP 7' 1 & — % —{EMEIA VA Y A2 Ko Tl &
iz, [FIERIZ, Fox06-CA & MTP 7' r & —4% —{HtE%E LA S8 503, F ox06-CA |31 > &
UV ARIFED ) VB L2 T 720 T, A A A K DI A EEET D AR L o T
I 512, Fox06 O MTP 7' 1 & — & — 1M DEHED, Akt-CA 77E F 7213 IEFAE F AT 5
DITOWTHFEM L7z, Akt 134 R Y UAFE T TR Z U7 B2 ) Vg T 5 2 L h3E
ENTWA, 7T A NVAZHNTAkt-CAZEAN LR, £ AU UAFEFTH Fox06
HkD MTP 7' v & — & —{EMHEIE_N—2 T 4 N2 5 Z LR TE 72 (Fig.1-6 D) .
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Fig.1-6 FoxO6 binds and stimulates the MTP promoter activity: (A) Schematic depiction of wild-type (WT) and
mutant versions (MT) of the mouse MTP promoter. Nucleotides of wild-type and mutant insulin-responsive element
(IRE) motifs were underlined. (B) MTP promoter activity. HepG2 cells were transfected with pGH11-WT or pGH11-MT,
followed by transduction with Adv-FoxO6-CA or Adv-Empty control vectors. Plasmid pGL3-basic encoding
promoter-less luciferase was used as control for determining baseline luciferase activity. Plasmid pGL4.75 expressing
Renilla luciferase was included for normalizing transfection efficiency. After 24-h incubation, cells were subjected to
dual luciferase activity assay for determining the MTP promoter activity. (C) ChIP analysis of FoxO6 binding to MTP
promoter. HepG2 cells pre-transduced with Adv-FoxO6-CA vector were transfected with pGH11-WT (lanes 1-3) or
pGHI11-MT (lanes 4-6). After 24-h incubation, cells were subjected to ChIP assay using rabbit anti-FoxO6 antibody or
preimmune IgG. Immunoprecipitates were analyzed by PCR assay using primers flanking the IRE DNA motif
(-767/-369 nt) in the MTP promoter. This assay produced a 400-bp DNA from immunoprecipitates by anti-Fox06, but
not by preimmune IgG. As input control, aliquots of cell lysates prior to immunoprecipitation were subjected to PCR
analysis. As off-target control, primers flanking a distal MTP promoter region (-3,528/-3,045 nt) devoid of IRE motifs
were included in PCR analysis. (D) MTP promoter activity in response to insulin or Akt. HepG2 cells were transfected
with pGH11-WT, followed by transduction with Adv-Fox06 or Adv-FoxO6-CA vector using Adv-Empty vector as control
in the absence or presence of insulin (100 nM) or presence of Adv-Akt-CA vector (100 pfu/cell) in culture medium.
After 24-h incubation, MTP promoter activity in cells was determined using the dual luciferase reporter assay. Data

were from 3-5 independent experiments. *P<0.05 vs. control. NS, not significant.
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1.7. db/db~ v A DI Fox06 RHEMHENC L 28~V 7V &Y NiUEREDROKRIE
Fox06 JEBMHNC X 2 AFIEEARBICBI LT, LV EEMARREI 21T 9 729, Fox06 FEHN
BRI 2 IEHEIRIFAET LV CTh D db/db~ 7 A1Zxt LT RNAL 41 U725 75 Bl &
FE LI, RN F— R EICL, A AV RGO T Fox06 BB MBI T 5 =
LT TIZHE LTV % 6. Fox06 DTz iR Y 22 58 BLHNH] 23 Pl € OREEAGH & & TG 1
JEZSLE L, db/db~ U ATHLNDIRERFEIEZ RIET 5 &5 2 7.
WERIFET VT D db/db\ZT 7 /) 7 A )L A% T FoxO6-shRNA X2 % — (K=t
h—/L & LT Scramble (Sc) -shRNA X7 % —ZElrRN# 5 L, KRB 2T ~7-.
Fox06-shRNA X7 % —D 51 3fFlg THod FoxO 7 7 2 U — A U AR—ORBIEEE 5
RN Z LITHREFHTH D 6. K 57%03%25 &0, i TG LR O A&
BB bz (Fig.1-7A, B) . Z, Fox06 ZHBLOMENL db/db ~ 7 A D il
VLDL-TG & /& A B L7z (Flg 1-7C,D) .
RIZ, Fox06 DOFBUMGIEE AL & IFEIEI L0 &5 BT L TV D ONE .
ME'E A R P 5+ & LT SREBP1c, FAS, ACC, PGC-18, PPAR-y #3&iR L7=. £ T D&
BATBWTHRRBEMBINRD iz, £72, if MTP & ApoB @ mRNA %8 £(2 B
L CHIMBINGES bz (Fig.1-7E) . 21 HEE R BUNENLim - VLDL-TG &A=
WZHEG LTS EBEZ LN, IFlEO Fox06 %HURE L TR L 72 #55, mRNA L OV~
N7 E DM ST shRNA X7 ¥ —FHIC L 5B n@o 6l (Figl-7F G) .
X612, db/db < 7 A D Fox06-shRNA X7 % —# 5.2 L Y PPAR-a ® mRNA L&D
B ERED RS Bz —1 T, CPT1 & ACOX1 OFEBEITIZZLNZBD SR -7,
F 72, sccshRNA & FoxO06-shRNA $¢ 58t TOREZLITEWVITRO HivZen-o7= (38.7+
0.33gv.s.39.5+0.43 g, N.S.) . ZHHDFERL Y, IFf VLDL GRLOIMEIN M TG 1# &
db/db ~ U ZADIRERHOUHFICTHFLGE L TWDHLEEALND.

Fig.1- 7 Effect of hepatic FoxO6 knockdown on TG metabolism in db/db mice:

(A) Plasma TG levels. (B) Plasma NEFA levels. (C) Hepatic TG content. (D) Hepatic VLDL-TG
production. Plasma TG levels were determined at different times post tyloxapol administration. (E)
Hepatic mRNA levels of key enzymes in lipogenesis, VLDL-TG production and fatty acid oxidation. (F)
FoxO6 mRNA levels. (G) FoxO6 protein levels. Diabetic db/db mice (male, 12 weeks old) were
randomly assigned to two groups (n=7), which were treated with 1.5x10™ pfu/kg of FoxO6-shRNA or
Sc-shRNA control vector. Plasma TG and NEFA levels were determined at day 10 after vector
administration. VLDL production was determined at day 11 post vector administration. Mice were
sacrificed after 16-h fasting at day 12 and liver tissues were collected for the determination of
hepatic TG content and hepatic mRNA levels by real-time qRT-PCR assay using f-actin mRNA as
control. Hepatic FoxO6 protein levels were determined by anti-FoxO6 immunoblot assay using

anti-actin antibody as control. *P<0.05 and *P<0.01 vs. control. NS, not significant.
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EBE

AAFFE T, in vivo KO in vitro \Z 3\ T Fox06 (2 L 5 iflE MTP % & VLDL-TG &
R OHIEIC R+ 2 &E 2 50 & Lz, MTP i3 MakEErE 2 7 <TH v, VLDL-TG
HEROHGEEMICR S L, THIEE 2 H/4E ApoB R U RXTF N~ LERT 2@ 24T
% 122131, A[a] Fox06 7 MTP 7'mE— X — %R E L THET 52 & T, IsG%2 F 7 X
EEL, Mg Co MTP Sk & RS E 5 Z L 2R Lz, ZOMEMHEEIZL Y Fox06-tg ~ v
A TCX VLDL-TG & RAMERE S, M TG 2 EFH-3%. 25 ORI HepG2 Mifldicis
WTHRED B, FoxO06 IEFHINE TO MTP &k & k(L &, VLDL-TG & ApoB /yit%
AEIMEELZ. 512, Fox06 12X 2l MTP BEOMEEEIL A 2 Y - (B
Akt-CA) I2Lvfflainic. ZoZ Llcky, £ R Y &4 LIz Fox06 DV U FEkic
¥, Fox06 O 7 1 &— &% —DNA ~OiE G il 3 mg S 7z 6. —F5 T, Fox06-CA 12 &
% MTP BHEOREEILA 2V SR L 28f 2 EhEE L 7=, £ ¥, Fox06-CA |1 > A
U N2 X% Fox06 U b % [AhE L 7= 7= 6D, MTP JHMH 2R S/ to L B END 6,
F7-, BERIFET NV~ ATHD db/db~ 7 A~D shRNA EAIZ LD Fox06 O/ v 7 %
T AL, A A ARGHEDITIE T MTP BB AAK T =, IFlEm ko VLDL-TG %A &
IR F S/, OO/ RERESIED &, Fox0612 k51 AU v 7z LI
fi& MTP L1823 Fig T D VLDL-TG A ZFEi L ChA 2 2oL ne L.

Fox06-tg ¥ 7 A28\ T, Fox06 OiEFIEAIFIFE SR EZIREL, B CTOIFEEHE%
R S H 72, £72 Fox06 I3/l T PPAR-y FELZ Ut S H 7. PPAR-Y IIZRHRIETH Y,
LF AR X SREEEEGEERL, B TOREARZIRIET 5 8235, iR 2n7e
PPAR-y OXBIFNRE AR #IHI L, HIROIBESER AW S5 284 ZORER, IRIIT
2T 5. PPAR-y 1ZENEZ, &5 W XRFHKOIEE~ 7 AT, £ 72K CIRVIT
AR T HINEBEE BV THBEICHEIE KL TW\D 38637, 2507 — X X PPARy A
2 ARGUEIZNE LTI COEEARRLERICEE THLH 2 2R L TWVD 37 Lo
L7225, I ToO PPAR-y IEED EFH L&A 2 Y AREuE & OB EIX L < B TX T
720N, ARBFFETIL Fox06 231 > A U UARHiME L PPAR-y i&PED EFICB -3 5 EE 2[R 1
ThoHrZ Wb L, A A AKX 2GR KBTI 5 & Fox06 &Ml 23 44,
FERANTA 2 Y ARPUIRIEDNFHE S5 6. RS 2 BBE R P I O PPAR-y FE BRI IX
TEEAREZTEL, HIRCTORE R OERMEFET L LZE2bND. A R VT
P~ 7 2 Cdb DHEIRIF db/db~ 7 A D Fox06 & / v 7 X7 5 PPAR-y 35l % A &2
W SE, IR COREAK ERHEOBDICHE L2 &R, ZThEEMTHERTH
HEEZxD.

A VA Y AP E TG MAE & BREICBEG L TWD0R, A A Uitk e Y 7
TV NIMEZ#E O T 2 B3R 2r s & U CE M S Tunian 12, RIFFE T
Fox06 23 figi T MTP <X° ApoB BEL %4755 L, VLDL-TG W E K SE 5 2 &L 2k~

Z DOBIRIT Fox06-tg ~ 7 A K N HepG2 B & Milao 8 MFRME SR CHMER L TR,
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Fox06 Hi2k® VLDL-TG 43WiZ, @RI 22NN U TRIERIITEI O Ty 2 e 2 o)

2L TW5. REROBLED D, Kamagate 513 FoxO1 1T LA A 2 Y AAFRI 72 MTP #if
D3 VLDL-TG 32 il L T b Z & 2 #iE LT s 24 FoxO1 LR U< Fox06 b, il
BIED L IFERKRFOA 2 U R X D IEHERENH S 45 6 27, Fox06 FEELIFAL < 2
BIHERIF~ T ADA A ARPUERFICIEED EH L, SRS D 6271, —JF T,
FoxO1 TlidA v A U VHIRBIRAFRICEEANEAT A L 5 D3 L, Fox06 TIX TN A b
T, Fox06 DA AU HIIC X D FERE IS T REHENIT R 2 2B CA L TnWD &E 2
bD. A AV CHIEIE Fox06 OV UERfbzshk L, Il CoMiaNEiie s 2 &
% Z L EOWBEIREEZMEIT 56, 2D LD, A A UL AR/PKB O Rt T
RISy hi, FoxO1 & FoxO06 12%f L THE KRR B IR AREEA~ & AR BN TS A T 2 B
\Z,VLDL-TG A ZRE L T D b o L g s 5.

Z CFox06-tg~ 7 A TiLiMiE NEFAR A EIC LA L TV D RICHOWTHELET 5.

1% Fox06-tg ¥ 7 A® VLDL-TG & B2 f2k L T NEFA 2 FiE~EA L TWD Z & %
BT 5. £ Z0lEEIX Fox06 12 X D EMBbIfIc L 26 0 LR S 5. Fox06-tg
~ 7 ZAD[E T, IREBRLEKE O L 725 CPT1 & ACOX1 O S OEEHE DR BN E I
LTz, L L7 s, HepG2 Ml TOT 7 7 7 A WV ARIZ LD Fox06 OIEME(LIE, fIF
WAl DERLICA BB b E b 126 X e hotz. ©DF D FoxO06 [ C ORI DR LI IH
PTG L T e BRI 5. o rfaefE & LT, NEFA @ EAITIEE SRR
KD NEW#RED TG Il KRB A o 2V U ROREZBE SHTRER D1 E 2 5D, Fox06-tg
<~ AR 2 L0 L, @A VAU VIJER O AU ARG E R Lz 6 —
05 CTHERRIR db/db &5 v~ 7 A~0 shRNA #%E(2 L 5 Fox06 O KAHITA > A U APk
DIFECOA A Y VEZEZSEL, A R Y REORED, BERHELOA R Y
R OUEZ 725 Lz, VLDL-TG & aEfiL 1 > A U ARGUE DI TR 2 3 it
T2, db/db~ U A%t T % Fox06-shRNA #5813 Z 1L 2 il L7245 & L Ciiyg NEFA
REZBD S EEZLND. 1> T, IFlETO VLDL-TG A%/ LT, FoxO6 %
NEFA fRE#HIx L CH8 % RIFE Lz L HELE SN D, Fox06 & RENmEm IR LT, Wt
FROERPIB AN L VFELWIZEDR ML ETH D.

/IMEBTOD TGrrich 7RI T EARITAET S 2 TP RFICEE 2R 1T ThHDH Z ENRF BT
% 3839 FoxO06 & 7=, /METOREDBO LN TWDH 6. L7z > T, Fox06-tg ~ 7 A%
Fox06-CA % FFlgirBAIZ B L T\ 523, FoxO6-tg ~ 7 AD@E b Y 7 & U NifLiE#ES
B LT, /MEHko TGrich 72V RZ A7 EEHREKICEA L TRBICHET 52 LT
TE72W . Fox06 N7 U AV x=v 7 <w AL T, 5%, FoxO06 O/NMZIZEITH VR4
VT BERREEASDE G TR DNEN D D,

VbozZ & kv, AFZE T Fox06 231 v A U Rl %52 1 TPl MTP 334/ L7z
VLDL-TG &% il 2 HEREGEME R+ Th D E2HLMNnE Lz, 4 AT K
PUERFOITIEIZ 31T 5, FoxO6 IEMEMHI ORI, ITFlETD MTP X ApoB O FIpEA % 5|
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L, B2 VLDL-TG AR E#HE T 5. T OME, 2 BERBcCOm Y 7Y K
MAESFHE SN D, T Fox06 O/ v 7 Z'07  iX MTP <° ApoB % E 2l L, A > A
U B O R T VLDL-TG 4A2RIET D, ZOZ LIk WV RFET LV THD
db/db <~ A0 bV 7)Y RIUESIH Sz, 76> CGEIREY Fox06 1HHED I,
A LAY ARFUEDIFIRIZ B W CTIEEAM A UGET 2 5 X THETH Y, 2 B IRIFRF DO IT
& CORREH & VLDL-TG O#EIpEA D —o % RIRHIHNH T 5 alfetk 2 T b,
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Fox06 RIR~ VR &AW T:
2 BUBE R I BN 2R O RRFE
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r-
Fox06 KRB~ 7 2 % A\ 7= 2 B SR IHIZh R DR EE

w#

il

FEEEIZT 7 b=, 7V ko — AT I L\ o HEHEE VL o — R TR D
HERHRE CTH 2 104, PEFAITFEITHBCTEL 2R TH Y, EERERO KW
RFIZIE 80 %D 7 /v 3 — AN CEA SN D, BEFTEITEFER RO RLE WA LY B
BEIZHIE S TND 2, BROA LAY WIS KD, BERTAEIEMEAME T L, BEREADNHIR
Ihp 146, ZORER, BEDO I NV a—AEERE 7)) a—7 CREFEROFHLIZIH &
N5 4740, —J5, AR TR R 2 X ORI AL 5088, (2 Y LT
A EES ST T 5 HNECDHEWVIER L\, B &R o R CH
BOBMNBHEIZ Y 7 b U CABRZREBN T2 R L T D 4, [FfRco1 R v
T MK B RES T 5 &, P CORFAENRET D, ZORE, B R EE
AENEC HERFFICR ONDEREFOGMBELZSIEEZT. LNLRBE, 4 AV UK
Jis BRI BT 2 TR TSR RICH D E e o TR,

Akt/PKB OB TH D FoxO1 13 A > A U ARLFED FFFHH 2 I L T D 1954, 1 >
AV IEFLE T CliEE <o PEPCK (posphoenolpyruvate carboxykinase) <° G6Pase
(glucose-6- phosphatase) &\ o 72T A4 & % O BEEER OB TEMEL S, £
DOFE R IE T OB AN EFr1 5 3055, PGC-1a 1% FoxO1 @ co-activator T&H Y, AFlg D
HETAEEME A I Y5 47, iR, FoxO1l 2 PEPCK X G6Pase @ Insulin
Responsive Elemrnt (IRE) & L CaIHL5H DNA EF—7 (TG/ATTTT/G) ([ZHEET 5
ZEMBLHLNTH D 5658, A R SIKIZINE LT FoxO1 13 Akt/PKB % > /37 E 45
BIZEY U B i, B bMIRE~EBITT 5. £ ORR, BT AR SFIFEBUE
PEE P25 275459, Z DT —H (X FoxO1 12X B4 A Y &I U 7= FFFEBT AE Hl
RO EEME A2 R LT\ 5. Lo L, FoxO1 O o KIBILAR LT CHIRKIC X 2 b
AR Z SERICHR S TRV E DRENH S 24, £72, FoxO1 O JIFis T ORI IR T
PED—EZIHIT 20, A AV RN TR EIIE LW 21 LD Z & LY, A
VAU R K D RO BEF AR 1L FoxO1 UADR 7235 L TnbEE22
27,60,61

Kim 533 Fox06 2 A AR EE 2K 1 Th 5 Z L 2B T % 6, Fox06 I
F o NN CE A S AT E IO C OB FEAEIEEZ A LT\ 5. Z OFEE
AIE cAMP 25 LT/ A AT KD EIRS N, A 2 Y L & 415 . Fox06 O
A RN L HA LT RS A OB I O R - & 1357 5 T 5 19276263, FoxO1 1A
VAU CRIPRIZ K D DRIBRE~OBATRAE LD DICKR L, Fox06 DGHEA A Y T
JIRELTERABATEE L2 60 LOLZRd D, A AU % Fox06 O U U ER{bA R L,
HIfINENRE 22 2 5 2 L 72 < T DNA G RE A b S ¥ 5. I COREETEREisEE & [F
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£RIZ, FoxO06 DIEMEITIEE T CT— & LRI TV D0, HRRHICRIMIZHE KT 5.
EHIT, A AY RPIERF O CIX R EA L, ﬁ%&%@%%vWX%ﬁﬁr%?
Jvdb/db~ T A TOZENERE MEEZ 5] E 297, Fox06 N 7 VAV == v 7~ 7 A|IHEIR
TAREIRRE & 70 0, ZERERE S IMAE-ORE S, A v R Y VIJEA S35 6. Lol
Fox06 7341 > AU T i@ﬁ%ﬁi%%ﬁbfwétVOEWME EENZ DWW TIXE 72
e o TR, AR, FoxO6 23 A > A Y v 7 F )L Z A L C AR <o B R 95 1 oD il
BT A A U8 LIS 2 M2 D T H IR 1T 20,

Fox06 2363 %, JFHERTAE & BRGNS JR P IRF 0D Z2 I IR v 1A ~ oD AR B AR BN DU C 3
it B7=, Fox06 BIn 12 BV R\ 2. FoxO1 / v 7 7 0 h~ 7 ANRRE 72853~

DIZxt LT, Fox06 / v 7 7 7 b~ ZXIEFICHKE L, 2 hr—~U R & REOEKE
HMZzmR LIz 64, Lz -> T, Fox06 / v 7 7 7 h~ 7 A& TD FoxO6 KERFD A >
A ANRE LT AR 2T T 5 DICS SO LWET AL TH DL EE X 5.

% 2T FoxO06 OXKENIFHEF A2 E L, @I EEEREO A 2 Y AREUHE & FE G
B2 PT 52 L B REE LT,
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wE R
2.1. Fox06 XIZ X 2 BN~ DR EF M
Fox06 KARIZ L DR ~D B LTS 720, Fox06 * heterozygous ~ 7 A & AfC L,
homozygous knock out ¥ 7 A2 (Fox06-KO) #1757 (Fig.2-1A, B) . FoxO %777
TV =L LTHDBILD FoxO1 4l KO v 7 A%, M2 RE &2 & 7= LAZM b7 < 5
LT D205 TS, Fox06-KO ~ 7 AlZ4H KO~ A THDHA, EIFARETH -
7. WHEEEIROBRZIE, Fox06-KO v7 X (n=14) ¥z hre—LThHhoH WT v X
(n=7) L REBEOEKEREMEZ R L7 (Fig2-1 C) . —F T, BRIz~ L7z
(Fig.2-1 D) . F7=AZMBEMEICEE L Cid, WT ~ 7 Al U CORMEm 277 Lz (113 +
166 vs. 130 + 20 mg/dL, p=0.05) . HEEA MR OFE R, Fox06-KO ~ 7 A LI 2 A &2
¥ L (Fig.2-1 E) , Area under the curve (AUC) ZHEIZHD ¥ (Fig2-1F) .
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Fig. 2-1. Effect of FoxO6 deletion on glucose metabolism:

(A) Schematic depiction of FoxO6 gene deletion. Shown is the Fox06 locus on the chromosome 4. Neo
stands for the neomycin-resistant gene. LacZ encodes bacterial 8-galactosidase. (B) Genotyping of WT
and Fox06-KO mice. Genomic DNA isolated from mouse tail was subjected to PCR analysis, using primers
specific for FoxO6 or Neo gene. PCR products were resolved by agarose gel electrophoresis. (C) Body
weight. (D) Blood glucose. Blood glucose levels were determined after overnight fasting. (E) Glucose
tolerance test. (F) Area under curve. Area under the curve (AUC) was calculated from blood glucose
profiles during glucose tolerance test. Data in panels C-F were obtained frommale FoxO6-KO mice (n=14)
and age/sex-matched wild-type (WT) littermates (n=7) on regular chow at 4 months of age. *P<0.05 vs.

WT control.
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2.2. Fox06 X HTHEF 4125 2 2 &7

Fox06 K8 M K R £ RF% O A fr sl Bk CIBEE 2 % LB R A o0 e 35729
L E CBARMRBREIT 2. ARV a—20EETHD UL Uk E R G, n“
FIC B2 HET 2 DO TH D, IR CTELE VNS Z L a—A~DOEMRNBA Ul
BEIIRmpEfE D ER7-& L CTEDORERDN KRS L5 720, [EHRIIZ IR O R B AR I O TE M
LRl 5 2 &N TE D, KRBROFER, Fox06-KO ~ v 23 B bl (Fig.2-2 A)
LOYAUC  (Fig.2-2B) DI FZE/7;R Lz, ZiE Fox06 O KENIFCOREF AR KT
SEOThHLEEROND., £ 2 CHIERAEOVAERF L L THbsd PEPCK KO
G6Pase @ mRNA FHLEZFHN L7-. K TP G6Pase @ mRNA B &EDH E 2D

(Fig.2-2 C) & ZhIZHS< G6Pase IHMEDIRT (Fig.2-2 D) Z#Eid L7z, —77, HFlEC
11 % PEPCK ® mRNA %8l &3 Fox06-KO & WT [ CZLNFED HivZen- 7= (Fig.2-2

E) . £7- FoxO1 OB EICLEL G 2 o7 (Fig.2-2F) . $t-> T Fox06 M /KHEIC
X DHEF A DOUEIX, FoxO1 IHMHELIC L > TEL S “IRELTIERWI ENE 25D, £
7=, FoxO06 O K413 Fox06 mRNA BEHEDIK T 6 HiER L TE Y, Fox06-KO ~ 7 A

TR S o7= (Fig2-2 G) .

FoxO6 O KEMNAIB CTOREF L2 WTE L= Z & % in vitro THIEH T 5728, Fox06-KO
KOWT ~ 7 ZAO gAML, FoREEEMLZER L, BEATRR AT 7. BIK
BINCIE, U A TOZEMREEZEGT 5720, MEEEERPIZ cAMP f#E N CTT % A4
RN, FEAINEE & Hig U CREE A RIS 8 2 3 & 3l L 72. Fox06-KO I #Ifss
FAAEIE cAMP & T X% A ARE LT-HEEARROIKR T 25807 (Fig.2-2 H) .

Fig. 2-2 Effect of Fox0O6 deletion on hepatic gluconeogenesis (Right):

(A) Pyruvate tolerance test. (B) AUC. The AUC was calculated from blood glucose profiles during
pyruvate tolerance test. (C) G6Pase mRNA levels. (D) Hepatic G6Pase activity. (E) PEPCK mRNA levels.
(F) FoxO1 mRNA levels. (G) Hepatic FoxO6 mRNA. Mice were sacrificed after overnight fasting. Liver
tissues were subjected to real-time qRT-PCR analysis for determining hepatic mRNA expression.
Aliquots of liver tissues were subjected to G6Pase activity assay for determining hepatic G6Pase
activity in Fox06-KO and WT mice. (H) Glucose production in mouse primary hepatocytes. Mouse
primary hepatocytes of FoxO06-KO and WT mice were cultured in the absence or presence of
8-cpt-cAMP (cAMP analog, 500 uM) and dexamethasone (100 uM). Each condition was run in six
replicates. After 24-h incubation, the amount of glucose released from hepatocytes into culture
medium was determined. Data in panels A-G were obtained from male FoxO6-KO mice (n=14) and
age/sex-matched WT littermates (n=7) on regular chow at 4 months of age. *P <0.05 and **P<0.01

vs. WT control.
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2.3. JERBERIFE T /L~ 7 2D Fox06 KRB E % 5 B

Fox06 KHABIZ K 2 BT ARTEMEOAR N IX M O E L H 725 Lz, Fox06 DRE 75
FELOFHED RO b D, BHEHROIEWERFET VO db/db~ v A TIX, #EREO & i
Bl & AU HEPRIF O RIEN TR HIL TN D 6, Z Z TRIZ, Fox06 O KB ITE R &
BHIZE D4 R ARBUME L FEGHA R Z IR TE 20080 9 RIZHOWTHRFET L7, 438
D FoxO6-KO v~ 7 A2 (n=9) & WT ~v % (n=9) I 16 #EEEE4 52, BEHk
DN 2T U, WL SN & 0B ERIC X v Ik L7-. Fox06-KO RETix, WT B
&l LR ER oM 2o Lz (Fig.2-3A). 72, REMEZOKIEN & (Fig.2-3 B)
P OB E (Fig.2-3 C) 1%, MM TOEITFRD -7, £7-, Fox06-KO #f
T, REEMOME L — B L TRFERECKR PR 61/ (Fig.2-3D) .

16 OB EOEBEIC LY, v ha—LThd WT ~ 7 ARG I o & iU &
PO R 207 (Fig.2-3E) . —H TZ b OMRHESE X Fox06-KO THE I, %
JEEE R OB RIHCB T 2 B2 MEOK T (Fig.2-3 E) CiithisEndkE (Fig.2-3 F) 2
D bz,
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Fig. 2-3 Glucose metabolism in FoxO6-KO mice on high fat diet:
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(A) Growth curve. Mice were fed high fat diet at 4 weeks of age. Body weight was determined weekly.

(B) Fat mass. Fat mass was determined by MRI. (C) Lean mass. Lean mass was determined by MRI. (D)

Food intake. Food intake was determined for two consecutive days after 16 weeks of high fat feeding. (E)

Blood glucose levels. Fed blood glucose levels were determined in fed states and fasting blood glucose

levels were determined after overnight fasting. (F) Glucose tolerance test. Data were obtained from high

fat-fed male FoxO6-KO (n=9) and age/sex-matched WT littermates (n=9) at 20-22 weeks of age. *P<0.05

vs. WT control.
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‘RN & H KD Fox06-KO ~ 7 A DR O L, v v BAMRERIC L > TH
R TET (Fig.2-4 A) . ABR T C Fox06-KO ~ 7 2RO A E /2 MPHE DK T (Fig.2-4 B)
& AUC O (Fig.2-4 C) 278 7=. it > T, Fox06 O KR ITNTHE T OREH A& 23 L, &
BMPHEZE L &S 2 5. WIC Fox06 O KIAN &GN &1E B o BT 7 2B\ T,
A VA VEEZNUGEICEIR TH D Z EEFEHT 72012, A VA Y VARRBREITo 7.
Fox06-KO ~ U ARETIE, AR T CHERMBEEOKT (Fig.2-4 C) & AUC Db

(Fig.2-4 D) #®7=. TN HOFEREDOHBAZRT =D, 4 AU VRFUHEDIEIE CH
% HOMA-IR Z:Rk7=& Z A, WT BE& HE L T Fox06-KO #HIIAEICEVMELZ R LT

(Fig.2-4 E) . ZOEIFHEEIFOE A > 2 ) v fEntkE (Fig.2-4 F) 12HE3< D TH
HEED.

Fox06 ORIV A2 U LI AERABF 233 28 o0 LS L& LT, Fox06 KiH
2 & DREE AR EE S 125 H L7z, G6Pase @ mRNA RIHLETH 40 % IKFLTEY

(Fig.2-4 G) , PEPCK i & 1K P12~ L7 (Fig.2-4 H) Z &5 b, Fox06 O KN
BRI BE 52T 02 5.
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Fig. 2-4 Effect of FoxO6 depletion on hepatic gluconeogenesis and insulin sensitivity in high fat-fed
Fox06-KO mice:

(A) Pyruvate tolerance test. (B) AUC. AUC was calculated from blood glucose profiles during pyruvate
tolerance test. (C) Insulin tolerance test. Mice were injected intraperitoneally with regular human insulin
(1.5 1U/kg),followed by determination of blood glucose levels. (D) AUC. AUC was calculated from blood
glucose profiles during insulin tolerance test. (E). HOMA-IR. (F) Fasting plasma insulin levels. Plasma
insulin levels were determined after overnight fasting. (G) G6Pase mRNA levels. (H) PEPCK mRNA levels.
Data were obtained from high fat-fed male FoxO6-KO (n=9) and age/sex matched WT littermates (n=9)
at 20-22 weeks of age. Hepatic G6Pase and PEPCK mRNA levels were determined by real-time qRT-PCR
using 18S RNA as control. *P<0.05 vs. WT control.
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2.4 IBRHERINE T V< U 2D Fox06 KM = X N-X— R 5 % % B EFHf
JEGSAFAE T D FoxO6 D RIEN & 7o & HEFT A0 & 2 &S SRR O UGEEIZE L
T, K 0ABFERICEHET 2720, ®IEMAEEI Fox06-KO kO WT ~ 7 2 & [l Tx=x
X —REEBR 21TV, Respiratory Exchange Ratio (RER: FEWGFE) A& L7z, FEULRE
T34 L7 TR R LB SN BEOLEBR L, MIEN 1 OBEIIRE OMREEE,
0.8 TiX# v /"7E, 0.7 TIIREORH A EHRT 5. Fox06-KO R Tid WT # & bl L C,
AEICH O EZ D S 7 (Fig2-5 A, B) . 720 EOMMN 0TRETH DL =
E 5, Fox06-KO v 7 A INENHRBEZRE L TWA Z ERH LML o7, MR HE
BICBELTYH, AEEETROHOD Fox06-KO BETHAMEMARD LN TND I LD
(Fig.2-5 C, D) , FoxO6 O KRB IFREREN IR A FE &+ 2 =R L F —HE LRI T
BT ENS.
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Fig. 2-5 Effect of FoxO6 depletion on energy homeostasis in high fat-fed FoxO6-KO mice:

(A) Male Fox06-KO (n=9, 22 weeks old) and age/sex-matched WT littermates (n=9) after 16-weeks of
high fat feeding were subjected to metabolic cage studies for determining oxygen consumption rate
during a 24-h period (B) and mean oxygen consumption rate in a 12-h light/dark cycle. (C) The respiratory
exchange ratio during a 24-h period and (D) the mean respiratory exchange ratio in a 12-h light/dark cycle

were determined. *P<0.05 vs. WT control.
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2.5. JEFHERAET L~ 7 2D Fox06 KRBT 7 v —HIBREIC 5 2 5 &M

Fox06 KIBIZ L DA o AV L RZPEDHIK & BRI EOEAETICRE LT, L FEN
R 545 5 72 OISR LR 21T o 72, A VA U VPRI R SN 5 RS 2
BUBEPRIGIRF (21T 7 = ORENRO HNH 6, £ T, v /a7y —yDv—H—Fk
LTrEbDHt F4/80 Hilkx HWTC, RfEo~rn 77— Thd 7 v/ —HifaDR
2 5Fqh L7z 6667, Z DfER, @I EEREMS T Fox06-KO ~ U B THER Y v
N—HIEOW A NFEH BTz (Fig.2-6 A-C) . %7z, C-C chemokine receptor 2 (CCR2)
RN CO~v 7 v 7 7 —UHIlAOE B A2 Hl# 2 EEARK 7 & L THLN TN DA,
Fox06-KO ~ 7 2 T®» CCR2 Iffifi mRNA BEE&ED A ERIK F21580 b/ (Fig.2-6 D) .
F 7o F4/80 @ mRNA B &EICE L TE, AEENRVSDDOBAENEZRD, v/~
7 —VEOHEKR~— T —& LTMbN5 CD6S [HITAEIZIL T LT (Fig.2-6 D) . LA
FOFER LY, Fox06 OXRBIIHK O~ 17 7 —V K ORIE~Y— I —DORDVE 726
TZENHALNE RS T

Mz T, @IE&% 5 2 7= Fox06-KO ~ 7 %2 & WT ~ 7 ZDAFIEIZ I 1T 5 RIEMEY A k
# A4 > TNFa, IL-6, IL-18 &, <& 1 > CCL2, CCL3, CCL7 ORI &% 7ML 7/=.
Fox06-KO ~ 7 2 TIIfF TNFa & O IL-18 @ mRNA (2R W CRUMERI GRS Hivl-H D
D, WT B L il L CTHERZIIG Lo 7=, IL-6, CCL2, CCL3 & O CCL7 ® mRNA
FEHLEICE L CIE, FoxO6-KO ~ U ARt L WT B CTHE 2213780 biv/e - 7= (Fig.2-6
D) .
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Fig. 2-6 Effect of FoxO6 depletion on Kupffer cell content in the liver:

Liver tissues were obtained from high fat-fed WT control (A) and FoxO6-KO mice (B) as described in
Fig.2-5. Frozen sections of liver tissues were subjected to anti-F4/80 immunohistochemistry. (C) F4/80
positive cells (stained red) were counted and normalized to the total number of cells (with nuclei stained
blue by DAPI) in liver sections. (D) Aliquots of liver tissues (20 mg) were used for the preparation of total
RNA, which was subjected to real-time qRT-PCR for determining F4/80, CD68, IL-16, TNFa, IL6, CCR2,
CCL2, CCL3 and CCL7 mRNA levels. (E) In addition, aliquots of liver tissues (20 mg) were used for
determining hepatic lipid content, which was defined as mg TG per gram of liver protein. *P<0.05 vs. WT

control. Bar, 50 um.
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2.6. JEFBERFET L~ 7 2D Fox06 KBNS ERHIC G 2 2 BT

FoxO6 RN ITIRAGTERHN G 2 DB AWM L5720, TG &2 76 L7z, siE&
I Fox06-KO v 7 A TIZ WT + 7 R |2k LT, A E2ME TG &£DIK T %27~ L7z (Fig.
2-TA) . E512, TR ZERL L, Oil red O YefalZ X v TINS5 2 e ta L=, =D
fER, Fox06-KO ~ U7 AL WT ~ 7 A2kl U CTHFg O NRIATE 23800 L Cuvd Z & 3B 57
Lotz ZRHOFERIE, Fox06-KO ~ 7 AT CTO 7 v S — IR 2 3 L, B
WErdEL-ZEICHK T b0 THDL EELLND (Fig. 2-7TB) .

I= Rcady IS Fig. 2-7 (A)

§ % 200 4 o Aliquots of liver tissues (20 mg) were used for determining hepatic lipid
('2 g 2004 content, which was defined as mg TG per gram of liver protein. *P<0.05
-% § o vs. WT control.

I o4

Fig. 2-7 (B)

Liver frozen were cut 6 um of thicks. Oil red O staining were performed. Bar, 200 um.

Red: Oilred O (Lipid)

Blue: Haematoxylin (Nucleus)
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ZIT, WiECR T o~ v Ty — VB E RIS OBR & 51 5.

FRICEI272/077—VRIRERERGORMMR 70 \
{macrophage marker) |
/ §
;ﬁ (macrophage marker,
. Mac rophage, ' Cer2 {Chmokine receptor 2)
Monocyte "'»'\cmrmemow»e) i
# % Mosrophage
(”'5. Tnfa, l11-b)

JEG oA 2 A Y ARPTIERE I L & 40 D BE A CIE, BN OEREIC X 0 TSR o KIE N
ELDTENHBILTND 68 F 5 &M 2T D N AR CRHE DS RIS 0> & RAETS
EWETH%S (CCL2,CCL3,CCLT) EMHINDTrENA N WEID 6910, Z D7 E
AV ERBH LI~ 07 7 —URHERN Y 7T 2%0, mEND S IFMEN~D~ 7 1
7y —VORMEFZLET L. FMREAICERL CEev s r 7y — U KA U1X IL-6,
TNFa, IL1B & W o7 RIEY A b AA &2 L, THERTOA 2 ARGk Z E S5
66 71, £7 w07y —Ild~v—A—& LTF4/80 % CD68 ZmH¥ H L TRV, IHHFEOR
FIZLY, ~7/ma 7y —V EICRBLTHTEA VZFED CCR2 BT EIA L VTR
® CCL2 i3 22 L Tvrn7y —VREEHFET DL ENHMBILTVD 66, KIFIE
TlE, Fox06 OXREN ZNHRF I LIz i CO~ 7 v 77— OEREZ G 202
DUVNTHRGREL 72,
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2.7. JERFERINE TV~ 7 2D Fox06 XV~ v 7 7 —VRBICE X %
- L]

Fox06-KO ~ UV 2D T~ 27 vu 7 7 =V ORBENPEDS L TNl &b, £ AT~
UGS & U CEERNENEA~ DB L~ 2 72012, ITFiE L RERICHT F4/80 #i
K% W T A L R & 217 - 7. Fox06-KO #ETIZ WT #F & thi L C, IRiAMHRT
bREBER~/7 07 7=V DD 2R (Fig.2-8 A-C). & H|ZH#EL ~& Z LT, Fox06-KO
~ 7 A TIHIEIRARE A L Cnb Z RN ERo72 (Fig.2-8 D) . Zib 0k
RITEFIZBITHA A VEZERRSE, ER#HESE LR THLIEEZOLND.
~ 777y —YORMICE LT, IR O M E N2 58 L gRT-PCR 21T > 7245 %E, IR
A, T & TPl & AR CCR2 @ mRNA BEEMEF LTz (Fig.2-8E) . £/~ 1=
77—V~ ——ZB L CHFRERIC F4/80 & CD68  (Fig.2-8 E) @ mRNA REHEOKT
WO BT, S 512, @I AER Fox06-KO ~ 7 2 Dtk o MEMmin b ik, WT
~ A LT, RIEVA b B A THD TNFa, IL-6 N IL-18 DD V7T A >
T&H 5 CCL2, CCL3, CCL7 OB EMNHD» L TWA Z ERH LN/ -7- (Fig.2-8E) .
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R & i
o 404 £
= = 120004 *
8 ®
o 304 T N
2 #8000
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5 g
8 1B S 4000 4
II <
0 , 0
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2.0 ™ FoxO-KO
1.94

1.0 1

MRNA levels

0.5 4

0.0 -

F4/80 CD68

Paraffin-embedded adipose tissues were subjected to anti- F4/80 immunohistochemistry. Arrows
show F4/80 positive cells. (C) F4/80 positive cells (stained brown) were scored and normalized to the
total number of adipose cells. (D) In addition, the size of adipose cells were determined and compared
between control and Fox06-KO groups. Epididymal adipose tissues were minced for the preparation
of stromal vascular cells. (E) Total RNA was isolated from stromal vascular cells and subjected to
real-time gRT-PCR for determining F4/80, CD68, IL-18, TNFa, IL-6, CCR2, CCL2, CCL3 and CCL7 mRNA

levels. *P<0.05 vs. WT control. Bar, 100 um.

IL-18  TNFa
Fig. 2-8 Effect of FoxO6 depletion on macrophage infiltration in adipose tissues:

Adipose tissues were procured from high fat-fed (A) WT control and (B) Fox06-KO mice.

I B

IL6 CCR2 CCL2 CCL3 CCL7
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EBE

AMWFFETIE, FoxO6 KN~ 7 A D FFIEHERT £ K ORI 5 2 2 A S0 e Lz,
Fox06 O KAR B B4 A 0] L, B 2 8# R ORI EOSGEL 726 L.
Z ORI, WEEITEREAER Fox06-KO ~ 7 ADM ;TR SN, &5,
Fox06 KB UIESBHIIE TD cAMP 207 LIz 7 vk SV REEOEAEICBI L C, A&
PR RO bz, 2 hr—L L LT Fox06-KO < 7 ZfiFfii> FoxO1 FH &% 7 L,
Fox06 O KABANFE T D FoxO1 FHEEF OFER & L TIERIZAEL D2 b O TIE AW L&
FEA L7Z. 2B OfEERDD, Fox06 1 FoxO1 & 13y U CHFESTAEZHIE L Tnb 2 &
DRI STz, KRBT, Fox06 b7 v AV ==y 7~ 7 A FoxO1 &3y U Ol
ZIEVEL L, AR A 23 L7 R MR L T D s,

W72 PR C OBEREAELT, NS 2 BBE IR IRy D ZEMEIRF M fE i oD B FIZHF - L TnD. &
AUFA P AV A K DR AEOMBIORENER T2 B2 6N, EEEIZA RV
NEROBEENPEREE2 BEIEIET 208 9 DOV TIEH LN E 72> TR, AfER
1% FoxO6 KNI COREEAZMEIT2OICHEATHL Z &, Fi-mIEAEINE T
Fox06 KIBIZ L VBB 2 UEFETHH L2 R L. ZRETIT, B 2 Bl
PRIFIREIZ B C D Fox06 FELN EH-9 5 &, ffaf i@ i & 25| & i < o 25
DECDZERHOMNERSTND 6, £, IEEHEIRFET LV ThHIIRA > 2V AR
PERF DRI FoxO06 @/ v 7 &0 ATTIEHERT L & i &R m i 2 i s e Th D 2 & b
WS TWD 60 KIFFEOFERIL, ZHHUATOMHME & —H L TEY, Fox06 &tk
A OFIEREF & OB EM A2 LV HESIT 250 TH S, JEGHS 2 BUEIRFRFO Fox06 O
PHIEDREDS A > 2 ) AAER O RFISE & IFHET A OHIEARICEAE T2 Z L 2 m /iR e
ol

Fox06 IX FoxO1 & HEREAEIEIZEELL L TV 5 23, Fox06 X FoxO1 EARARIICHE 72 - T
W5 22, DUFIZZ OFERZ RS, Fox06 (% FoxO1 O 7 2/ FEELAI % @I ARFE LTV
% (>70%) . FoxO06 | DNA IZFEAT DRFED T X/ FEkds & LT T26 & S184 #H LT
BY, 2o ZONAKT/PKB # L X7 EinbD ) VEMEEZ T D 2 ENMERTWS, —
77 Fox0113T24, S256, S319 D =>D U AL Z2F5 > T\ 5. S 512 Fox06 13 FoxO1
DIIIVRF DIV D & S HEERATHE S 7 F /L Nuclear Export Signal: NES % K18
LT3 19, Fox06 |X FoxO1 L2720, A Y VIREIZ X D FiitEs T ORI %
{TZRMEL LRV 6, KEFFRICBW TS, FoxO1 & OF -2 E S 2 b e Uiz, A%
TliX Fox06 02 / v 77U METLEZHNTND N, FoxO1 ORH KT T VTR A
15 11.56 HTHLT T 25— T, FoxO6 TIIAEMERRETH D Z L3 mnoiz 64 Z OfERIT
Fox06 7% FoxO1 & H#LDmFETXEI SN D Z L ZSGEL TV 5 22,

IR BRI 2 £ LD 2 ERHMBLN TSR, FoxO6-KO v~ 7 A Xz hr—/b
TFELRBLTCINEMHEIL, £ AV Uk EHEEICKE L. X, FTo
Fox06 KIENZERERF O @ IfpE & A v A Y VA SE LIz Z S ICHKTHEBX LD,
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ELIZEEN B Fox06-KO ~ 7 A X WT ~ 7 A LI L C, =3/ X—{EEE LA &
o, REMOMEIZES L TWD. Zh b ORER S [AERIC, miEEEEREO A XY v
BEEZEOREICFGE L TS EERIND.

FFNBPREN 72 & ORI/ C DO~ 7 1 7 7 — 2 OIREE RTINS 2 BRERERED A >
2 ARPE L BIE TS Z E STV D 6667, Huang S IR CTO 7w/ S—HIlg D K
BERRFEEOA RV ARFUEDOES LR O R 2 MH 45 2 L a®mE L TWD 72
Obstfeld & DAfZETlx CCR2 B RMMf TCoH~ 7 n 7 7 — P OERMICEE /2 %&E 2 - T
WDHZEERLTWS B, CCR2 KB~ T AT EHMED A A Y sz & A 9
% T4, KL T H, Fox06 O KEMRIFIECHENF C~ 7 1 7 7 — U OR M % Jii L 75 2,
ERIA BB OO, VA ) VEZERE L TV D, E- 2 E TO®E & AR
WCARHFZET Y, FoxO6-KO ~ 7 2D~ 7 1 7 7 — VHild CCR2 3 HUK T 2338 Hiv 7.

Fox06-KO ~ 7 22\ T, Bkt D~ v~ 7 —ToO TNFaq, IL-18, IL-6
CCL2 ® mRNA EHEIFAEIZIK T LTV DI LD LT, &5 2 ik h ek
A " A > TNFa, IL-18 X N IL-6 £727EH A > Th 5 CCL2EIZZALITRD Hiv7e o
7= (Ze3s, i IL-18 B 3R HRAMELL T C&dh - 7=, data not shown) . ZDEEL LT,
Fox06 OXRIEIZL Y, Mk O~ 27 v 7 7 — VAR T L2 b 00, RO & v
ST AMMDOKWEHEIHEET o~ vn 7 7 =V ORBUEE G Z TORWATREERZ 2 5
N5, JEECHERIBRHCE T DKk Co~rn 7 > —VEREZENDIZLD 6 X
NDRIEVA b IA L RTENA  OFBUEEN LD L 512 Fox06 |2 X il 25 1 T

PIELT, A% X0 FEMRREERLETH S,

bZaFErHdl, AiFFET Fox06 13N LTA v A Y VRIS L, A 4 18
LTWbZEEH LML L. Fox06 DXL~ 7 AN COREHAIG M A il L, #aeens
DOIMPEOE T2 H72 5 Lz, X512, Fox06 % K4H L 7= Flg-=ClElifk Cld~27n 7 7 —
VOEBEBE D S, 2 b ORIT, EEREO SIS A A Y S E D
FICFHE L THEY, Fox06-KO vV A TEEHERGIZE DA AU ARG
WO OIHEN KT Uiz, ARFZEIC L 0, Fox06 fEMEDIHIAS, JEfHE<e 2 BB JRIFIFC
SILHIEI R FEE A OIERCIIE 2 > b e — L OUEIZEHATH S Z & % in vivo 2B\

TREATE TR 5.
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EoE
BBEE~DREZ

w#

il

1998 4£|Z Fire & Mello (2 & ¥ 3¢ & & 4172 RNA interference (RNAi) (%, RNA Z iz
WIZBEANT D Z &2 & 0, Z2OEERSIFFRAIIZ mRNA 202 2 & TRIED BB 13
BRIl ENDB4 ThDH . 2001 412 21 mer FRE D/ AR RNA (small
interfering RNA; siRNA) ZFLEMHIIISEAT S22 & T, RNAL S &RZEhb 2 &
M STz 76, BifE, siRNA 2 W AR RS FRBLOMGIE, 2 TIHRESEIRA
HCTh o T BRBITH T D IRIRERG—BERICRVEDL L LTS TWD 9,

Table 1| Modes of siRNA delivery and potential targets

Mode of Potential organ target  Potential disease target
administration
Topical Eye Macular degeneration
Skin Atopic dermatitis
Vagina Herpes simplex virus
Rectum Inflammatory bowel disease
Local/direct Lung SARS
Brain Huntington's disease
Spinal cord Chronic pain
Isolated tumour Glioblastoma multiforme
Systemic Liver Hypercholesterolaemia
Heart Myocardial infarction
Kidney Kidney disease
Metastasized tumours Ewing's sarcoma

SARS, severe acute respiratory syndrome; siRNA, small interfering RNA.

Table 3-1 Modes of siRNA delivery and potential targets:
There are several tissues that are amenable to topicalor localized therapy, including the eye, skin,

mucus membranes, and local tumours.  (Whitehead KA et al, Nature reviews. Drug discovery. 2009)

L2rL7228 5, RNA (ZAEKRNTEEICHEIEL THWD X7 LT —BIZK VBSOS
AT, FEFICALZETHDH. £7-, RNA BESABMEFORTEBY, BKkETHLZ &
2> B AR BOE R MK <, O R B Z T VW E WS A E A LTS, 2
UK LT, ARBFIEE T, BEAPALICRIRAIC D DRI LIRS ET D - O DIE T A
JWARY H—L LT, SRt _a— 7R #EiER (MEND) OBIs & T 7.
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BE IR THNE T 2L TR LT —BIC L D0 E2< L &b, IBENET 5B
ARMAERIC L 0 Mg @2 g3 5. 612U H o R PEG & W o 7otz 1 0E
A L0, RNENRE & OSHaNEN B O WHIE 2 ATRE & L T2 77 78 AR T, IR 2
hD, BRI 2> KU 7~ MEND 2 L 5 siRNA X% SRS L TU 5 19 8082,
F 7z, IFlgi~D siRNA 2552288 L C, 2011 412 STR-R8: DOPE: Chol-GALA = 18: 77.5:
4.5 OFEHAKH S 72 5 R8-GALA MEND 73, JFigiZxt L CahEaY7: siRNA 2503 A HE

b &, EEORE, FEMIZHEELT R Scavenger receptor classB,type 1

(SRB1) EzFIZx¥ 2B InFRIMBLFETETHL Z L E2MEL TV D 83,

14 ¢
50 1 g2 | FHiEEsSiiaTO) ;
- 3" I TN
_HRENRTF LR :
§3o §o.s
S o 505
R Los
10 } §
SIRNAT &02
0 0

kidney spleen lung  liver

Fig 3-1. Multifunctional envelope-type nano device (MEND):
(Left) Schematic representation of MEND. MEND is designed to control intracellular trafficking of
nano carriers as well as to control tissue distribution.

(Kogure K et al, Adv Drug Deliv Rev, 2008, modified)
(Middle) Biodistribution of R8-GALA MEND in mice. The accumulation in the liver was significantly
higher compared to other tissues, indicating that R8-GALA MEND has a high selectivity for the liver.
(Right) R8 —GALA MEND mediated silencing of SR-BI in mice. Liver SR-BI mRNA levels normalized to
B-actin mRNA measured 24 h after single intravenous injections.

(Hayashi Y and Yamauchi J et al, Int J Pharm, 2011, modified)

S HIZ, ITETIE, DR RWE L7288l pH ISEYEIRE YSK-05 % v /- YSK-05:
Cholesterol: PEG2k-DMG = 70: 30: 3 DFEAK)> 5 72 5 MEND 73, Tl CIEH I T)
R I E T EARETHIEERE LTS 84, £ T, ZOMIBENF v U 72X
% AR BUMHIEAT &2 N, ARBFTE TR S ER s 1% R R SR~ T &
RWNINEE R T
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rER
3.1. Fox06 siRNA P%f YSK-05 MEND o L
Fox06 (Zxf7 % siRNA %, YSK-05: Cholesterol: PEG2k-DMG = 70: 30: 3 D& AL D

YSK-05 MEND (ZNE L, FRioki+ #1572 (Table. 3-2) . £72 siRNA O£ A K ONEIIX
FITLEHITH IO % TH Tz,

Size L-potential Pdl Encapsulation ratio Recovery rate
(nm) (mV) (%) (%)
Liposome | 86 7.5 0.22
MEND 86 1.3 0.17 87 86

Table 3-2 Physicochemical properties of the YSK-05 Liposomes and YSK-05 MEND:

3.2. YSK-05 MEND % F\\7z/ifligk Fox06 ® / v 7 ¥ R
2.5 mg/kg ® Fox06 siRNA W%l YSK-05MEND %, C57BL/6 J ~ 7 A ZBF IR L 0 # 5
L7z, #5005 24 BRI~ 7 A 2228850 S, [ L 72Tl % AV C qRT-PCR 2170,
FoxO6 FBL&Z 7 il L72. £ DfER, A% v U 713K T 60 %F2 5, FoxO6 mRNA &
B FEETH S Z L xR L. (Fig. 3-2) .
1.2

0.8
0.6

04

Relative FoxO6 expression

0.2

I J

0.0

Non-
treatment

FoxO6-siRNA

Fig.3-2 Liver silencing effect of FoxO6 siRNA loaded YSK-05 MEND:
YSK-O5MEND mediated silencing of FoxO6 in mice. Liver FoxO6 mRNA levels were normalized to 8
actin mRNA measured 24 h after single intravenous injections. **P<0.01, unpaired student’s t-test, vs.

Non treatment.
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3.3.YSK-05 MEND % i\ /2 il Fox06 D/ v 7 ¥ 7 12 X % B L3 sh 2

%2\ C, Fox06 siRNA MEf YSK-06MEND O# 5.7 & %, MUl 25t 2 58 2 5~ 7-.
0.5 mg/kg siRNA #24 # MEND D2 # ki 526 3 HZICHBWT, 2 hr—LThb
Luc siRNA # 5-8f & iz L € FoxO6 siRNA # 58 TO R MPFEOIK F 3R CT& 7. £ 72,
MEND #5726 2 %I~ 7 2 % 16 Ipff & S, 2 g/lkg O BV FR A MRBRRE 21T
ST, ZOfER, Fox06 siRNA WE MEND O #% 5.~ w7 ZFETDO I, 45 72 M OAE T 23
RO BT, S BIZ, FEFAREER - CTh D G6Pase FEELOMGMHMAFRD Sz, LLE
»DZ &5, Fox06 siRNA PNE YSK-05 MEND [ 38584 2 Hi vTRE T 5 = L B Hn k
L7- (Fig. 3-3) .

G6Pase expression

= 160 = 200 1.2
T ] S
Euo 3 - . l 2 10
% 120 ; 150 e 8 — % os
2 100 g e = g v
E s I 2 S £ ¥ et
= §0 = x — . X ¥
3 3 100 & - g 0.6
3 60 T ¢ S
S o O 04
S 40 35 50 4
2 b =
< 20 t & S 02
8 3 o
£, o 0 . e 00

0 30 60 90 120 150 ’

Non-
treatment

Luc Fox06

Foxo6 Luc (min)

Fig 3-3 Effect of FoxO6 KD by YSK-05 MEND on glucose metabolism:

(Left) Normal blood glucose levels were measured 3 days after administration at the dose of 0.5
mg/kg FoxO6 siRNA loaded YSK-05 MEND. *<0.05, one-way ANOVA, followed by Bonferroni vs. NT
control.

(Middle) Pyruvate tolerance test was performed at 14 days after administration of MEND.

*p<0.05, ** p< 0.01, unpaired student’s t-test. vs. Luc

(Right) YSK-05 MEND mediated silencing of gluconeogenesis gene in mice liver. Liver G6Pase mRNA

levels normalized to 8 actin mRNA measured 24 h after single intravenous injections.
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3.4.YSK-13 MEND % Fi\\ /2 iTlig Fox06 D/ v 7 &7 12 X B ¥ERIFIRES R

MEND % 7= Tl Foxo6 / v 7 #7 NZ X D HE RIS IR R 2 sl 5 7= 0, &gl
BETNSTAZANT, 4 BEOELGEREZITo7-. RET A~ U AT, 4% 4 B)oH
eI SR 2 B 2, BREICROIEHZFE LD TH Y, &EVR&LAS 10 @
MBEICEGERE L TWD (% 14 BEE) . MERIBFENREEL -0, X0 I/
o 7 Z T AR E WO pH INETRE T 5 YSK-13-C3 25 H 7 5 MEND % v /-

(NEEFLRIE YSK-13-C3: Chol: PEG2k DMG=70: 30: 3) . 1k 5%, ANRE % HWCHLE
BECH R miEDx ¥ VT LRIED ) v 7 X AR ESD Z LI LTS 8. Fi-
BRI REET NV~ 2% AW FERICE L C, FieE s - RBIH 25272912, 50
ug siRNA/mouse fi¥ & MEND @ 5 HE & O 5217 -7-. 728, 16 W BRI &%
5z 7= IR PRI T 7 b~ 7 A2 Z 0 YSK-13 MEND % )2 ¥k L 0 B35 L7=FRo, &
5 3 BZICEBIT HHETO FoxO6 B MR LIz L 2 A, #1560 %D /) v 7 X0 R % T
FL T 5 (data not shown). MEND DR #& 5 EEROFE R, Fox06 siRNA WE MEND
BHETIE, 2 IHOEELLEE% 30 HH £ T8 L CHREREERINIHIZNIR23FE O
bi/e (Fig.3-4 A) . £7o, 8% MFHEICES L TH Fox06 MEND & G5#T=a > hr—/Lb
MEND #:5-#f & iz U C, B2 MIHEDIK T 23580 bz (Fig.3-4 B) . 1 glkg (RED
73— A O TRE AR O 5 FL, Fox06 MEND # 5.8 CTlx 7L 22— A DEIEN 5

0 mICB W T A A ZIck# L (Fig.3-4 C) , Area under the curve (AUC) %#H

%ﬂ:?@w\ St7c (Fig.3-4D) . — 57 CLEMEREMMEEIZEI LTI, FoxO6 MEND #: 5-#f & il
O 2 THERZITRD DN ->7- (Fig.3-4 E) . £ 2T, &5k 5 33 HEIC—
it S o2 TO~ Y 2B L, A OIELM#EAZRL L7z, 20 & &0 Fox06
siRNA W MEND £ 5.8~ v A%, NT #, =22~ 2 —/L siRNA W MEND #5-#£12
e U CIRERAMER 2R L7 (Fig.3-5 A, B) . & WHRAIET ZIZ oW T, NT #ECI3AR
JFEED Bl L7 N 22 S 7228, Fox06 siRNA £ 58 TIE 2 0 L 9 e Ui &
otz (Fig.3-5 C) . 7o, HiElEsE &I L T, FoxO6 MEND #5813 2 #f
\ZEg U ClME 2R L2 (Fig.3-5D) . Z4ud Fox06 @ / w7 #v7 42 X 0 AFlghe e
LT a—FrOEBEmfl L2 Lickd2b0Ths EHLINS. IRIFMERRICEL
T, FoxO6 MEND # 5-#f ClIfHfkEmOBAIMEM %2~ L7z (Fig.3-5 E) .
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Fig. 3-4 Effect of Fox06 knock down by YSK-13 MEND on glucose metabolism:

(A) Glowth curve. Mice were fed high fat diet at 4 weeks of age. MEND was treated for 4 weeks, started at
the age of 14 weeks to 18 weeks on HFD. (B) Blood glucose levels. Fed blood glucose levels were determined.
(C) Glucose tolerance test. 1g/ kg bodyweight Glucose was administrated by i.p. injection. (D) AUC. AUC was
calculated from blood glucose profiles during glucose tolerance test. (E) Fasted blood glucose levels were

masured after 16 hrs fasting. *P<0.05, **p< 0.01, one-way ANOVA, followed by Bonferroni vs. NT control.
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Fig. 3-5 Effect of FoxO6 knock down by YSK-13 MEND on glucose metabolism:

(A) The appearance of representative MEND treated and control mice, and their (B) Body weight, (C) liver
and (D) liver weight. (E) Adipose tissue.
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EBE

ARETIHE -ELOFICL 0 A Sz 2 BB R E R Fox06 (25t LT, JEv AL
ARG B —% TS BN 2 A -, 2 OfER, YSK-05 MEND 3/l Fox06 (Zxf LT
+4372 RNAL SR ZFHBERAGETHLEEZHLMNE LT, BT, K7 ¥ -2k 5
FoxO6 mRNA FHIMHIZI AT, I CORIEZ MG TH D Z L 3binole. 22T
WERIIR RN R A T T 572012, K0 /7 v 7 X7 45O ®E W YSK-13 MEND % T
84, MIEMIEFETT L~ U ATk Dk 5-ER 217572, 50 ug/mouse siRNA #H4
D MEND o 4 JHEIZI 1T 28 505 R, ®EHEER~ U 2O REHImG &K '
BMFHEOIRT, & HICHEAMREBRFEO MR OUE RO btz K¥ v U 7GR
D FoxO6 mRNAFEHINHI A U 5 Z L I3 T CTICHERF A TH H720, ZiL b DOUWES)
FiL, Fox06 O/ v 7 X7 A X HBEERBEOA v 2 Y AARGIEOSEIZH R T 55 D
rTEEZOND. F, Mg - IRk U CRIRET R Crid E Ml m 23580 H 7203,
TOELDENKEL, B LZBEOFEEIHRD 2N TERh otz 5%, IR
WikAfkCoD ) v 7 BV F AT O & & b, BHE - BB RO 2 ) BN D
ZEMENOERMNCEHMET S Z & T, MEND #5102 X 2 &k x4 2 R R B R %
HMNE LTWETW, 72, F _FTiE Fox06 OXRENIEN O o~ a7
7 VR Z N L CA R VP A SET D 2 2R, ORI 2SR
HEFLEHNTEY, Zhb0OEIT Fox06 328 THBMICKESN TS TH
B ATREME 2 S E T & A2\, HS T Fox06 O EAREAEE IIITIR TH S L EZ 5N TEY
68 DILOILDFIBIERX v U 7 % H CHIEFRRAVIZ Fox06 ORBMT 21T - 12355 0,
MEMARARR ~ DB AT+ 5 2 L 1%, A RV URBUE & g TOHRIREEZ I 5
THMTCIHFICEE T =X T b &2 Tn5 (Fig.3-6) . 7207 Th, MEND #5441
B D N gk C o~ 27 v 7 7 —RIEMSIDIRE LD Z L ITNHEOBRETH
v, RAICHRT HUNERDD.

UbaE LD L, R CIIHBRR Y v U 712 X 28R A HEREE T Fox06 O
BN D, SR C ORERT A 2t U CHRERISTRIRZN R 2 55k C & 5 et & 4 =
LTI LT, BB O TARS v V7 OFERFIEFR~DOF AMELZIEH T 2 2 & B3 HifF S
5.
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Fig.3-6 Liver specific Knock Down of FoxO6 mediated by YSK-MEND could find novel molecular
mechanisms between liver- adipose interaction through insulin resistance:

We already reported that YSK-MEND can lead liver specific silencing of gene in mice. Our question is
whether Fox06 liver specific KD can affect adipose tissue such as reducing inflammation and adipose

cell size.
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rERE
AWFGENZ BT, 2 BUBEIRIF 3 A T = X O] IR IESEA~ORZIZEET 2 LU T O
R sini.

1) Fox06 DBFIZFEIEILFFIE D MTP i % 7T L, VLDL-TG & ApoB 48 43
WEERBIRESREAZETH N ZV Y FIVERZFERTDHIZLEHDL
ne L.

2) Fox06 ODXRBITHBREMECE A VAV VIECHRELZ HT-HT L L
2, BEHRDOA VRY VIEFIECERBHEE 2N TRETHL L 2HL
ne L.

3) Fox06 siRNA ¥ YSK-MEND 73, fifligi FoxO6 mRNA DORBIMEHIZ L v
WETAEMGIZ b5 2 & T, BIERBERIERET L~ U Rk L THER
HRIBEIREHE CE S EEELRH L.

AWFFEZ LV, Fox06 725 2 RPERIFIEIE OA MEREISF TdH 5 nlRetE s i <Rk S h
fz& L biZ, MEND % MW o AR R O FEEUMHI BT IS A T 5 rlREME 2R L
7. AMADPAED 2 BFERFAIFET ONEEIRIEER OB IR E S HRTE 5 2 & 2 Wify
L, Ka&EiA 5.
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1. EBAE

JEE - 237 A
Cholesterol

Ethanol

v b
BCA Protein Assay Kit
High Capacity RNA-to-cDNA Kit (#4287406)

e 5% 4% e e

L-Glutamine (100x)

FBS,2.5% kU 7> V¥R

PBS (-)

AL M7 v v 2 (10 cm)

a=H/NF =2—7 (15 mL,50 mL)

CELL SCRAPER

Collagenase (#034-10533)

Trypson inhibitor,from Glycine max (soybean)

William’s E medium

siRNA
Luc

Sense: 5- GCGCUGCUGGUGCCAACCCTT -3

AVANTI POLAR LIPIDS
FTHRIAT AT

DOJINDO
FTHRIAT AT

PIERCE
Applied Biosystems

Invitrogen
Invitrogen
Invitrogen
Falcon
Falcon
IWAKI
SIGMA
(#T9128-500MG) SIGMA
SIGMA

Anti-sense: 5-GGGUUGGCACCAGCAGCGCTT -3’

Fox06
Sense:5-CCAAGUUCCUGCGCAUCAATT-3

Anti-sense: 5-UUGAUGCGCAGGAACUUGGTT -3
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Z O

96 well plate

DEPCALEEK

SYBR Green Realtime PCR Master Mix
TRIZOL regent (#15596-026)

Hoechst 33342 (#346-07951)
RiboGreen (#P11495)

TritonX-100

2. FEBIEER

P 2

1420 Multilabel Counter VICTORS3
Gene Amp PCR System 9700
Spectrophotometer DU 640B

Zeta Sizer (Nano-ZS)

WOLEEERE (DU-700)

V7N A LEEPCR (Mx3000P QPCR System)

BE 4% B

7 ) —>r~_rF (NS-13B)

7 ) —r_F (VG-1304L)

H B e 77 A s 245 E  (BNA-111)
H B A R 2

H B R A IR 2 B

fEIRR & O 5546 (BR-11UM)
fEHIRIR & O 5% (BR-11FM)

1o B

Centrifuge 5415R
/O (CHIBITAN-R)
i Az % (CF7D2)

L Ofth

THE BELLY DANCER (#4702610)
Power Pac Basic (#EPS 1001)
RLT v 7 A (VORTEX-GENIE2)
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CORNING
FHTGAT R

RPERGRER A=t

Invitrogen

DOJINDO

Invitrogen
SIGMA

Perkin Elmer
Applied Biosystems
Beckman

Malvern

Beckman

Agilent Technologies

BIOLABO

AIRTECH
ESPEC
SANYO
NAPCO
TAITEC
TAITEC

Eppendorf
Millipore
HITACHI

Stovall Life Science
BIO-RAD

Scientific Industries



pH *—% — (Docu-pH Meter) satorius
AETF A ¥ — (POLYTRON) KINEMATICA

3. AILHH

10 mM HEPES buffer (HB) DOFi#&

HEPES (DOJINDO) 119.2 mg ##f& L, DDW 40 mL (Z#&f##% 1IN NaOH T pH 7.4 |C
Az, ZNZE DDW T50 mLICAAT v 7L, 0.2 um D7 4 VX — A L0 #E L
7=. (4 °C1~1%)

4, —R%HEE
HERHEAT

FEHLER 21X Stat View software (Abacus Concepts,CA) % V>, Student’s t test & 5\
I%,analysis of variance (ANOVA) (L2 ZH AT 7. ErTr — 1%, 3L () LA
FOEBRMEO I + FEREFRE TR L7, P<0.05 OFAEAEEDY & L.

5. HF—EDER

Fox06-CAtg ~ U X & FiVW =Bl =Bk

6 MR D db/db~ 7 A} O\ heterozygous db/+ ~ 7 A% Jackson Laboratory (Bar
Harbour, ME) L VIEA L. =7 A dulHE &KX OKZ B BICER - B TE 25 12 FF#O
B/IEEI N CRIE L7z, Fox06 h 7 v Ay == 7~ A1, HIBIC T, FEricistb L
7z Fox06-S184A  (Fox06-CA) 7 LV AR B L TWD. £72Fox06 F 7V AV ==y 7
YU AL T, RFEBRTIIAAARLEBIHEH L TWD. MIKFHIRAEIZELT, v 7 &
%16 FEEfe R &, BEIREL 0 ERIM% L7, mMRlX EDTA-K BAa— F &z v 7 U —
F 2 —7 (Sarstedt, Numbrecht, Germany) [(Z[EIIX L7=. F7=, KEERITIE ~ V3 —
7 RS- DI TR MBI O W T T o 72,

MR 2B

HepG2 #fdlX American Type Culture Collection (ATCC, Virginia, USA) LV EAL7-.
#faIE Dulbecco’ s Modified Eagle Medium (DMEM, Lonza, Walkersville, MD) (Z &Y
R4 L, Fox06 7 L Lz Fft i siE AL S/ 5 7290 D Adv-Fox06-CA X7 Z — K (= k
12—/t L TCAdv-Empty X7 % —%3E A L7=. FoxO6 i#&iR11) RNAL 2R 2358 S H 4RI
1%, Ad-FoxO6-shRNA X7 ¥ —% Fim2 br—/,L Lt LT Ad-Sc-shRNA X7 4 —%iE
A LTz, Adv-Akt-CA 13 Akt Z FHgetICTEM L S E 52O ORBIZ AL T0D. ZhbDT
T UANARY 2 —34 T HEK 293 #ifn 2 FV TR R L 7.
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b MTBARERM 2 A 7o 25

bt MR E ML E > Y =7 KFICEIT % Tissue Cell Distribution System
(NTH Contract HHSN276200017C) %/t L CLATF D Kb —Mmoigft& /. FFH—iE 51

IROLNETH Y, MBS R OBEERR T 200, flfgid 12 well 0= T — 7 a— F Sz

7L — MIZXT LT, 2x 105 cells/well OFEFETHEREL /-,

S BT S

JFligk 20 mg % ,protease inhibitor cocktail (Pierce) % & A /72 400 pL @ M-PER /N> 7 7
—HTHRET S A XA LT-. & (500 pg) DIFE S » /X7 Z2 HvC, anti-Fox06 %7213 anti-
PPARy (Santa Cruz) #ifkL o4 > F=2X—3 3 L7, #i\ T Protein-A-agarose fit &5 %%
PR S 2 AT o 1=, e LM i PBS 12 Tween-20 (FA&IEEN 0.25 %) ZRA LT
VAR % VT L, anti- FoxO6 K OF anti- PPARy (X L THE 7 1 > M & 7o 7.

RNA #i3 L U qRT-PCR 325k

JiTh#& 20 mg £ 7213 HepG2 #ifld  (~2x 106 cells) % M\ T RNA fitH #1772, #iHicix

RNeasy Mini Kit (QUIAGEN, Valencia, CA) % f\ 7=. qRT-PCR % RNA EEHIER I,

i D RNA % VT Roche Light Cycler-RNA amplification kit  (Roche Diagnostics,

Indianapolis, IN) (2L ViT7->72. i L7277 A <~ —Integrated DNA Technologies
(Coralville, IA XV EEAN) IZLLTO@EY TH 5.

FoxO6
Forward 5-GAAGAGCTCCCGACGGAACG-3
Reverse 5-TTCAGCATCCACCATGAACT-3’

MTP
Forward 5-TCCAGGGTGGTCTAGCTAT-3'
Reverse 5-CCTTGTCCATCTGCATGCA-3'

ACOX-1
Forward 5-"TCCCGATCTGCGCAAGGAGC-3'
Reverse 5-CTGGTGAAGCAAGGTGGGCA-3

PPAR-a

Forward 5-CCTGAACATCGAGTGTCGAATAT-3
Reverse 5-GGTCTTCTTCTGAATCTTGCAGCT-3
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PPAR-y
Forward5-GGAATCAGCTCTGTGGACCT -3’
Reverse 5-TGAGGCCTGTTGTAGAGCTG-3

SREBP-1c
Forward5-GGAGCCATGGATTGCACATT-3
Reverse 5-GCTTCCAGAGAGGAGGCCAG-3

CPT1
Forward5-GCACTGCAGCTCGCACATTACAA-3
Reverse 5-CTCAGACAGTACCTCCTTCAGGAA-3’

ACC
Forward5-TGACAGACTGATCGCAGAGAAAG-3’
Reverse 5-TGGAGAGCCCCACACACA-3

FAS
Forward5-GCTGCGGAAACTTCAGGAAAT-3
Reverse 5-AGAGACGTG TCACTCCTGGACTT-3’

ApoB
Forward 5-TGCGGACGCCGTTACTGCTG-3
Reverse 5-CAGATTTGGGGGACCTCCAG-3

PGC-18
Forward5-GCTCTCGTCCTTCTTCCTCA-3
Reverse 5-GTAAGCGCAGCCAAGAGAG-3’

hPPAR-y
Forward 5-GACACAGAGATGCCATTCTG-3
Reverse 5-AGATGCAGGCTCCACTTTGA-3’

B-actin
Forward 5-CGGAATGTAGCAGCAGCTTCA-3
Reverse 5-GTCACTGATGCCTGAAATCAT-3
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*All primers were for mouse mRNA species except for the ones labeled with “h” for

human mRNA species.

BT ey MR

HepG2 il (~1x 106 cells) % 2 pul @ Halt Protease inhibitor cocktail (Pierce) %
Au72 200 uL @ M-PER /N v 7 7 — 1 CRE PF A R Li=. 5\ C 13, 000 rpm C 10 434
whL, EEY TV EERICHWE. EFE 70 20 mg (2B LTI, 4 pl @ Halt
Protease inhibitor cocktail (Pierce) % & A72 400 pL @ M-PER /Nv 7 7 —H CHRET T
A AT, ZD%, FERIGEOLEL, BSohio 7 V% 420 %D SDS-RV 727 U AT
T R LY 558 L, rabbit anti-FoxO6, anti-PGC-18, anti- PPARy, anti-ApoB,
anti-LPL, anti- HL, anti-MTP, anti-albumin ¥ 721 anti-actin $i{&Z AW CTHET 7~
EAToTlo. Fio, ZUNTEDONY REA— 7V F 777 4 —IZX VL, NIH image
software |Z K 0 E&EEIT 72,

YR RTE Y R—BDRE

~ 7 ZRFARE D 300 IU/kg body weight ®~3V > 2851, 10 5% ICEFIRE Y Mk
(20pl) ZEUL L=, VAREZ > 7E Y x—E (LPL) &M% LPL activity kit (Roar

Biochemical Inc., New York, NY) O 71 ka2 /W2 ESWCHRIE L7,

VLDL-TG EAEDOHIE

~ U A% 16 Kiffft X8, TG 7 V7 7 v A% HLET 572D D tyloxapol (1 g/kg, Sigma
Aldrich, St. Louis, MO) & iGN G- Uiz, JBEflREL 0 8725 % A L= — 2 Tk (20 pl)
ZENZ L, 1M TG &% HE L7z, VLDL-TG pEA & IINTFIE TG EAEICIVHET L &
THRHLE.

FTIBAEE & DORIE

JFlgY > 7' v 20 mg % 400 nL. ® HPLC-grade acetone CTHE A XA L7, =i T Bl
B L721%, 50 pL Y% > 7L E3E % UV C Infinity triglyceride reagent (Thermo Electron)
WXV TG EZAE L. HEEERITg b7 OIS > 7 & THIETHZ L THRIHL
7z.

ZEDREEORE

24 IFfE1 T2 DR R OHEEIREDOAE 2 D~ 7 27 6 H & [FIL L 7=, 150 mg DHEfH % 400
pL @ HPLC-grade acetone (Z{&ff S ¥ 7. =i C—BuiE L721%, 50 uL 0% 7L EiE%
F\ T Infinity triglyceride reagent (Thermo Electron) ®~7'v k Z/LiZHEWy, TG &% H|
E LT, BEVPIEEREILgHI-Y OEHER X X7 BETHIETHZ L THEH L.
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YR%Z )78 FPLC E4r O

Fox06 KOz hr—/~<w AL VENL L7z 400 pL. ©MiE#% two head-to-tail linked
Tricon high performance SUperose S-610/300 GL 7 7 A Zi§ F L, FPLC (GE
HealthCare, Piscataway, NJ ) v A7 L& HWTYU RHZ X7 Eli5y %4500 7=, W
PBS % vy, 0.25 ml/min O HEE THE L7z, £ 0% 500 pl Offit4 o 712 fvT
TG JREZHE L.

PPAR-y {EHEDHIE

PPAR-y I& P13, PPRE-dilected luciferase iGMEZHIET 5 Z & TR 7. HepG2 izl
Firefly luciferase % %19 % PPREx3-TK-Luc (Addgene, Cambridge, MA) & O\ Renilla
luciferase % %384 % pGL4.75 (Promega, Madison, WI) Z:3& A L 7%, Adv-Empty %
L < 1% Adv-Fox06 X7 ¥ — % 200 pfu/cell DJRFETEA L7z, 24 FFfHA o F 2 _X— g
L 7= (SR 2 (AU L, dual luciferase activity assay %17 - 7=. PPAR-y &M 1% Firefly &
Renilla luciferase {EEDHIC L 0 HH L7,

SeFEUERE

Chromatin immunopercipitation (Chip) 1%, FoxO6 & MTP 7'= & — % —DNA D45 F[H
WAEEAZBRET 27201217 > 7=, g7 (20mg) % 1% formaldehyde & # T
15 pREE%, PBS Ny 77— T L7z, KIT 400 pl OFEY >~ 7 v Z2 T
anti-FoxO6 % 72 1% control pre-immune IgG Hi{k K U8 ChIP assay kit (Upstate
Biotechnology) (Z XV 7 v~ F kS Z1T > 7. BIZIL PCR assay & 7z,
R DNA OMRicit, PPARy v —4% —§Eie 77 ~—& LT, mouse
PPAR-y promoter ¢ proximal region (-693/-360 nt) % & ¢ ( forward
5-CATTCGCCTTCATAACATTC-3, reverse 5- CTTGCTCCTCACAGCCGCT-3") % Huv»
7=. ¥ 7=, off-target control & L C mouse PPAR-y coding region (134/401 nt) % & ¢eLL
T o 7 7 4 < — ( forward 5- GGAATCAGCTCTGTGGACCT-3, reverse
5-TGAGGCCTGTTGTAGAGCTG-3) %\ 7=. HepG2 cells (2 x 106 cells) (ZBIL T,
Adv-FoxO6 vector (200 pfu/cell) % triplicate TE AL, 24 FFf]D A o F 2 X— g
RICHIIEZ I L=, D% Fox06 & PPAR-y promoter DNA @4y 1-[4H A 1E A % &
9572912, human PPAR-y promoter @ (-692/-437 nt) Z&1e~7 7 A ~— (forward
5-GATGGACAGCGTGGCAGGAA-3, reverse 5-GATCGGTGGTGCTGCACACT-3) %
7=, off-target & LT flanks the human PPAR-y coding region (302/521 nt) % & ¢
7 g7 A4 = — ( forward 5-CTCCGTGGATCTCTCCGTAA-3, reverse
5-CTTCTCAGAATAATAAGGTG-3 ) #ZHW7-.
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MTP 7 v & —% —{EH0OHIE

6 well 7L — MZHEME L 7= HepG2 M@z 200 pfu/cell @ Adv-FoxO6-CA F7-1%
Adv-Empty X7 ¥ —ZEA LT, i\ T2pg® MTP 7u®—4% —FH 24T 5L 7 =
Z7—¥ pGH11-WT (wild type) F721% pGH-11-MT (mutant) 77 A KDNA # &
VATl vary L, eE—4—EFEA L TR pGL-3 77 A I K DNA Iy
72T —BIERONY 7 7T Rt oo ar br—r e LTHWE, £
7=, Renilla luciferase %#%¥4 % pGL4A.75 (LW b T A7 =27 v a VIEMARE L.
INHRT B —ZEIN LT 24 Kl # ORIl A VT, MTP 7' v & — & — {52 HE L7z,

6. FE_EDER

Fox06-KO v 7 2 & FV /=B E5k

Fox06 BIa1137 vE Y — A 4 |[INET 5. Fox06 Bis+ DRI L TiE, C57BL/6N

~ 7 Al KD FoxO6_BF6 I Kk AT Lt /L% AW T, UC Davis KOMP Repository
(University of Calfornia Davis, CA) O /d &, FoxO6 2 —F « v 7 &2 FRE L=,

FoxO6 B +DORBIILL T 774 ~—I2 XV, FoxO6 BinfDxXxY > 1-2 Blamtd 5

Z & TR LTz,

Fox06-KO Forward :5-CAGGAGTAGCCGAGGGTTCC-3’
FoxO6 KO Reverse :5-AGCGGACCATCCAGTCGTAGS’

ar ha—/LE LT, FoxO67 LV )WiZ LacZ & NeoMEASILTWDHZ &%, LFDT T A
~—ZHWTHER LT,

LacZ geneForward :5-GGTAAACTGGCTCGGATTAGGG-3

LacZ geneReverse  : 5-TTGACTGTAGCGGCTGATGTTG-3’

Neo cDNA Forward :5-TTCGGCTATGACTGGGCACAACAG-3
Neo cDNA Reverse :5-TACTTTCTCGGCAGGAGCAAGGTG-3

Fox06_BF6 AT A NVIZBALBlc D7 A YA Mo~wA 7T r gy
L, IR 7 + A% —~ 7 ZZBH L7z, Fox06 iR T KIBS i F A 7~ v AT,
C5TBL/6J Ny 27 757 RO U A HWTTRETRELIE 2., v U A%, 12K/ D
IS A 7V FCTEES— VAN, BEES L<UIENZ 60 keal %@ te@ENi &% 5
Z, KITHEE S 2 7o, MRILFRAEZIT O BRIE, 1 iGe s, EHIkEY EDTAB Y U
LATa— FENEEBMHRLEICHRL L, P 7L a—2A0REIZIZZ Vva A —4—%
W, Mg A AU AEOREIZIEY T AA A Y UEERBURT v PRV A AT v
o fefE & LT, HOMA-IR= (Fasting glucose (mmol/L) x Fasting Insulin (mU/L))
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122 Z AWz, A A< T ZAOMRVE NCHRT HEREIEE 2 RN D720, &2 TOEM)
EERIIA AD~ T AW, £, KEWERITIE v Y R — 7 REOENMW) L2 2 mEE
IZHASWNT T o 72,

PEAERER
~ 7 A% Wi X4, 2 g/kg body weight D 7L 2 — A & JlEEN &G L 7.

LB BRA R R
~ 7 A %Wk X4, 2 g/kg body weight @ B /L B g fEENER S L=,

A VR VAR
Regular human insulin  (Eli Lilly, Indianapolis, IN) % 1.5 IU/kg body weight % 7N
BhH LT

BB DRIE
NE WA 1AFE K OB AR RRAMATE 1 E, EchoMRI-100 system (Echo Medical Systems, Houston,
TX) % AW CHIE L.

TRF—REOHEIE

Oxymax Lab Animal Monioring System (Columbus Instruments, Columbus, OH) %
WC,~ U ZRIERAE - UKD HBIZTE D8RE F RIS — DIl L. 2 HRIZ O —
TTEE LI, v~ =27 WV 48 Rl 2 B & N & U BRFRIH L P R L
e

<~ U A TR R M

~ U ZADFHIREEEMIEE, CD1 v~V A2 HWTITo72. CO2 T U A Z LRI I T1214,
FAAk & » HBSS supplemented with EGTA (1 mM) % 10 mL i L, %> T EGTA-free
HBSS %# 10 mL, & 5{Z HBSS supplemented with type 5 collagenase (1.95 mg/mlL,
Sigma) % 10 mL jift L7z, A EU L, #i2r< AT 37°C T 10 A v F 2X— |
L7=. #ifdz HBSS HFIZ/0# S, 100 pm DF A 2 A v o=l 3FE L%, 27—
v a— kL7212 well 7L — M IZ dexamethasone, insulin, GA-1000 Z &N L 72
hepatocyte maintenance medium (LONZA) % H\ T 2 x105 cells/well THEAE L 7-.

T a—ZREEABDHIE
~ U ARSI A a7 — 7 v a— bk L7z 12-well 7 L — R T 2 x105 cells/well DR EE

THEFE L 72, 24 FFf DA % 2 X— 3 3 4% (T pre-warmed PBS T#i#+ L, 1 mL E/LE
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% % /N 2 7= glucose free glutamine containing DMEM % 2 mL % /12 T 8-cpt-AMP
(cAMP analog, 500 uL) M " dexamethason (100 uM) f#7E T 6 L < IZFEAFAE T T 6 BF
A v FaX—hL7. AT 4 UL EFPMREREMILZ A L, glucose oxidase reagent
(Sigma-Aldrich) ZHWTAT 4 U LK O 7V a—2 2 E L, FHifao % R 78
HECHIELT.

RNA OH@EL qRT-PCR

RNA I~ 7 Rl 20 mg H' L ¥ TRIZOL Z HWTHERE 7 10 b 2 WSV CTHlH L7z,
qRT-PCR (% Roche Light Cycler-RNA amplification kit (Roche Diagnostics, Indianapolis,
IN) 2RV EREICE VT2, AT 74 ~—% LI IR,

FoxO1
Forward5- AAGAGCGTGCCCTACTTCAA-3’
Reverse 5’-CTCTTGCCCAGACTGGAGAG-3

G6Pase
Forward5- TGCAAGGGAGAACTCAGCAA-3
Reverse 5-GGACCAAGGAAGCCACA-3

PEPCK
Forward5- ATCCAGGGCAGCCTCGA-3’
Reverse 5-AGCATTGCCTTCCACGAACT-3

BORIZIX, & (250 ng in 10 pl) OfFfi& RNA ZHv/=. RNA > 7 & 4 pl @
LightCycler RT-PCR reaction mix SYBR green I, 2.5 ul @ 25 mM MgCls, 2 pl @ primer
mix (25 pM @ forward & reverse 77 A ~—% M\ 72), 1 nl ® RNase-free H20, 0.5
nl @ LightCycler RT-PCR enzyme mix % ff&EiEmE2s 20 pl 12725 X 512F v MO
FY b7V —F2—TNTRE L., F7-, & denatured cDNA (~250 bp) 477 A
~—Z&120.3, 1, 3,10, 30 ng DIRE TG Z 2T, Hifita O iz, RNA 28 £ R WiRE
WREX AT 47 ar ha—b L, £ TORIGIE RT % 55°C T 10 min, PCR H#i#
St 1 eyele 720 (95°C % 30s,55°C % 10s, 72°C % 14s) % 30cycles #: Vi L7-.
cycle threshold (Ct) fEITMREHRR & REV > TV ORENDHE T L.

AR B AR A o> B R
RERA#EA 2 E L, fi2a< Z)A72. Collagenase 2 (C6885, Sigma Aldrich) % & ¢e 10 mL

KRB (Kreb-Ringer bicarbonate, pH 7.4) % H\ T 37 °C T 40 4% L, 100 pm O F
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A Ay =@z, 3,000 rpm T5 SEED L, REBEIHANN A2 157-.

G6Pase TEHEDHIE
40 mg OfFigffHk % 400 ul @ microsome buffer (20 mM Tris-Cl pH7.9, 1 mM EDTA,
0.25 M sucrose) FTHREIT A XL, 4, 000 x g T 10 4EEL L. BB L, 100,
000 rpm T 30 srfElE O L7z, 6z L vy H D microsome % 500 pl @ microsome
buffer T I t72. 50 pl @ microsomes (¥ > /X7 /& & T 500 pg/mL) % 100 pl @
G6Pase assay buffer (1 % Ammonium Molybdate solution made in 5 M H2SO4, 5 %
Ferrous Sulfate Hepathydrate made in PBS) L& L, 50 ul @ glucose-6-phosphate
(200 mM) %Nz CTHAEEZ 200 ul & L, 96 well @ microplate % V7=, [A LD
microplate (Z phosphorus solution (650 mM KH2PO4) & 100 ul @ G6Pase assay buffer
VT, PLIREEN 30-150 uM 12725 £ 912 1 well 720 200 pl TIEA L7z, Pi 21X A660
nm THH L7z, Negative control & L C, microsome % & £ 721> well % 3 well [7] U plate
ETHIE L7z, 37 °C T 15 A ¥ 2~— b L7etk, WOLEZMIE L7z, G6Pase 161
Pi pEA S (umol) /unit time (min) /pg of cellular microsomes & L 7=.

FEARERR DT 7 ¢ G VR
< U A B RS, B ERAGEEE AL L, #E (15 mL F = —7 T 10 mL)
D 4 % paraformaldehyde % iV T 4°C TR & 5 [EE L7z, EEY 7% 1 X PBS
ZHWT 4°C, 5 O E 5 B % 2 [FfTo 72, W\ T 50 % EtOh T4°C,5 43, &5
1270 % EtOh 4 °C, 5 /3HDHIR & O Beif a2 TN 2mIT 21T - 7. IEiti&EZ N7 7 1 >
IR ERUH 77 > MITAR, BEBIZ N T T2, 7038, BEICNT D £ TOMIEY 7% 4°C
70 % EtOh IZMRIELTz. BH, Yo T NEHBNOIV L, NF 7 ¢ URIza L7z,
%OV T ITRIB TR LT, 2, U OFERIZIZ 6 pm O ST 5 L 91T
SHANDON FINESSE 325 (Thermo) % i\ 7-. TISSUE FLOTATION BATH #3120071
(Thermo) (ZHIF Z{F_T AT A KT 228 LI-1%, SECTION DRYER #3120075
(Thermo) T—MpizfhxH7-1%, Yt TORI=ER CHRIF L.

S LFERE

< A BRI STk, Mgk fiH L, 4 % paraformaldehyde T 4 °C —Bh[EER I
30 % sucrose CEHL L7=. W& A 13X MICROM HM 520 % v T 6 pm TERL L, rat anti
F4/80 itk (Invitrogen) # JHU T F4/80 #6ufE L7z (50 AR 1%, —KHUAKIC
Cy3-conjugated donkey anti-rat IgG (Jackson ImmunoResearch Laboratories) % FV>T
B L72 (200 5480 . #1% 4, 6-diamidino-2-phenylindole (DAPI, Sigma-Aldrich) %
WYt L7, BASE X Aviovert 200 fluorescent microscope  (Zeiss, Oberkochen,
Germany) %\ 7=, R IE 10 %@ formalin THEEHIZ/NT 7 4 NP L=, T
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7 4 L 6 pm TIERL L, —IKPURIC rat anti F4/80 HifkZ vy (30 f5AH0) , ikt
& & LT biotynylated anti-rat IgG (BA-4001, Vector Laboratory) % Fv 7= (300 %A HR) .
F4/80 BEEAIINIE Vectastain Elite ABC Kit (Vector Laboratory) % FV Tt L7-.

FANLVy FOGRE

100 % isopropanol Z VYT 0.5 % Oil red O FRFEZFH¥E L, YA MilliQ & 3:2
TIREA L=, IREBEIKRZ 20 rM=IETHE L, filter AT T AF v 7 BRI AT
7. WA T A FY 7 0% 30 53, TisE L7 QBRI ERMIE S5 Z LT kv B
& U7, BERSEEEIEATIC YA T A Y0 7% MilliQ TUH L, /8= T 2 %)
B LT

7. BE=EDER

< ADET

C57BL/6J A A 6-10 D~ ﬁ;«&@\ CD1 A 10 B DO~ 7 R TFNEN =W T R
—E R, K7 R=D0bEAL, @FELZ 52 TEEOHIMAER L. DIO (diet induced
obesity) ~ v A% C57BL/6J # A 4 ffind~ 7 22 HFD (D12492) %5 %, {E&E DM
i/ L7z,

M E D HRIE

Normal blood glucose IZiEFHER F T~ v ARFIRL » £l L, AR E#S (Bayer:
BREEZE2) % H\WCHitEE 2 I E L 7-. Fasting glucose (23 TiZ, 12 £721% 16 KR
BRI RO J7 15 C bl 2 & L7z,

YSK-05 KO YSK-13 MEND DR

10 mM YSKO05 F£7213 YSK13, 10 mM Chol, 2 mM mPEG2k-DMG, 90% t-BuOH % 210
uL, 90 pL, 45 pL, 55 pL 9" 2>{EA L7z, 2 mg/mL siRNA T 1 AH 7= 80 ng D
FEIZ725 X I siRNARIEZ LV, DDW T200 pL £ TART v F L7z, THERLT v
JAI XY —CHLLZIBERERICEEH F L. 1 mL ¥V oy, 25 GErEHAVWTaRE
UL L, 2.0 mL @ 20 mM 7 =8Ny 77— (pH4.0) #RALT v 7 A I FH—CHEL
TWhHEZAIZP- L W aEEEAL, hirEEkSE7. PBS (pH7 4) TH L, Amicon
Ultra-15 (MWCO 50 kDa) Z HW\W TR A% 2 BT, Y 725w E 725 & 912 PBS

(pH7.4) TAAT w7 L7=.

RiboGreen % AV /=E A/EINEOEE
MEND F#R: 2 H L 72 2 mg/mL siRNA &% % 10 mM HEPES buffer T 2000 {5 #7781 L,

1000 ng/mL & L7=. & 512 10 mM HEPES buffer T 2 %D 251744 /EH L 7=. MEND
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TR R 100% & R E L 7-HC 1000 ng/mL LA FO#EE L 724 K 512 10 mM HEPES
buffer THIR L7~ (200 {F#R) . 10 mM HEPES buffer,10 w/v % TritonX-100 &
Ribogreen (Life Technologies) #i&& 3 5 Z & T 0.2% TritonX, 1/400 x Ribogreen & L
7o, @OEHIE B 96-well plate (corning) E T, siRNA & %% MEND &R &,
Ribogreen % M A > 72 iA#k 7 100 pL °2iRE L, @OGIRE ZHIE L7-. siRNA O E#HE D
5 TritonX-100 (&) (2317 5 MEND & H @ siRNA JRE 2R, o OfEN 5 siRNA
DIRFERRMEIN R FHARZFH L.

MEND #z 5.3

CD1 £7:1X C57TBL/6 J A A~ ADEFHARD D 0.5 ~ 2.5 mg/kg siRNA %4 5D MEND
B G LT, B ERIEEORB T —T L X0~ RAEME L=, Dk 08 L, P
G U7, IFiEEEZ2NER, HieeEZ2 80 is, EEOEE =y X Fa—7
IZANT-80 °C £721%-20 °C RFFL7Z. @EM &~ U 2ITH T 5 &5 FER TIX, 50
pg/mouse siRNA 24 & MEND % B#ik L 0 #%5-L7=.

RNA #iH

TRIZOL Reagent OH#ELE7" 1 b 2L IZfEVy, RNA Z4hiH L7, 2 D% RNA OREEB L O
OD Lt 260/230, 260/280 % HIE L, Wl E KNIV E 72 RNA &35 51 TWAD 2 & & iR
L7-.

R R i

High Capacity RNA-to-cDNA Kit (Applied Biosystems) ®~7'& k aZ/LO—#A2 k% LT
WA RGN A21T > 7. it U7z RNA ¥ % RNA ®&2% 250 ng ~1 pg L7225k 9512& 0,
DDWT45ul & L7=. D% 51l ® 2 x RT Buffer # /12, 65 °C T5 min BVEME X w72, %
D% 4 °C 122 St 20x Enzyme % 0.5 pl /1272, 25°C THmin 7 =—V > 7 S 7=1%
42 °C T 1 hr GG EAT 72, Z D% 95°C T 5 min (RO Z & TRIGZ 1E®D, 4 °C (2
2 LT cDNA AR 2 1537-.

qRT-PCR
HI7E X Agilent Stratagene Mx3000P QPCR System T{iT-7-. £72, £&IX SYBR Green

WA E R (AACt ) 2T, mRNA OE®RZ(T-o 7.

cDNA ik 2 ul
SYBER Green Realtime PCR Master Mix (TOYOBO QPK-201) 12.5 uL
20 uM F.P 0.25 plu
20 uL R.P 0.25 uL

52 25 puL # % L, Applied Biosystems 7500 Real Time PCR System O#E4E~7" = h = /1
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WZHWE->TiT-72. (95°C 10 min 1 cycle, 95°C 15 sec, 60°C 1min 40 cycle)
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