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(57) Abstract: The present invention relates to: a pharma-
ceutical composition for preventing and treating diseases
caused by the excessive release of steroid hormones, con-
A wT B 02 wr taining a pyruvate dehydrogenase kinase 4 (PDK4) activity

2001 2 CRH Tg#+5aline o 3004 = g:: Ig:g::x'e inhibitor as an active ingredient; and a method for screening
2 @B CRH Tg+DCA 5 2504 for the same and, more specifically, to: a pharmaceutical
? 150 g 200- composition for preventing and treating diseases caused by
- 8 :E the. exqessive .release of ste.roid. hqrmgnes, containing,. as an
3 100- s T B 1504 active ingredient, a material inhibiting the expression of
5 st 1004 mRNA or a protein of PDK4; and a method for screening for
> 50, E ‘ the same. The present invention reveals that PDK4 can be
S g‘h; §04 used as a novel target for treating diseases caused by the ex-
o ol cessive release of steroid hormones, and provides, on the
0- basis thereof, a method for screening for a candidate materi-
J—— al of an agent for preventing and treating diseases caused by
C 5, » wr D 20 MR CRH Tg#Saline the excessive release of steroid hormones. A novel candidate
-8~ CRH Tg+Saline .| EE CRHTgDCA material capable of preventing and/or treating diseases
-o- CRH Tg+DCA $ . .

Chat S caused by the excessive release of steroid hormones can be
+ 5 ] # effectively selected by the screening method of the present

S 22- o X R L R R
5 £ 10 mvention, and there is an jctjfect of enabhng. the provision of
Z 204 2 1 a pharmaceutical composition for preventing and treating
'E s diseases caused by the excessive release of steroid hormones
0 184 ‘E & by using a material selected by the screening method of the

s . . a | present invention.
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ML, MR, NE, SN, D, TG). —  FARAEIA G} A (A 21 23)
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T 2 E E oE a3 dste WH #3 Ao m B} A4A s, PDK4 9 mRNA v thil g o] Wy S oA
S 2A2 FEAROR Tt AfRo|t S2E TpIER Qe A0S o 0 AR & opH 2R W o2
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ZF WELS RBAAY, o] F /X FEEL B3 N, A¥Y 59 283, 353
A 2Ed~ ooz AAAJ] 2EdH 2 o3 v/t 2FEY. £ Z2HE
o IME ¥ F JHA EE2EY Bt 2ddY. &, ZEHEFY EH|JF BolA
A AGEtREe HateAdA Z2EE TEE ZANA FAYIASIEE FEE
2EY RFAAAAFTTEZ2EY ¥V QAHE FAHHo7] 71HE 2 . H
o g gAHTrE B3N AR FHANE AW T2EE RS A
3t BalgAdAe] AHZolE TE2E ¥Eo] AAHoR zAAT

2HZOE FEEL2 TEEHR FL J|5E BFEe 2HROE=EE v|E

gy, ofe] 7kR] dQlel 93 FAHAA AHEOE TEE9 WEo
FostA H@ o2 A% HAFHA Ay 2go] el B, WEHQ
HRolE 32&9 HWEZ Qg A3 F4 F3FT(Cushing’ s syndrome), L
A Qe AP EZ(Primary aldosteronism) @  2A1A7]=3%F(adrenogenital
syndrome)°] €2 3ot

olglg, AHZolE 2R FUER AT ARE FRHOR A8EHI]
AA 2HZolE TEEY WEL oA & @Fsts Ao et
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30,
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g s A9l
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olo], £ AHAEL AHRo|E TELY AUF WEE AWML 7 U= A
5 EAE IFr] 3 ATE AFSE
kinasse 4) Z/HET PDK29] mRNA & Tl A e Al 2HREoE 32
29 H&o] A& Lty & Iy E

oA, B 2o £ 7] gAE EFPstE 2HRolE T2E BEE
2 A% d3o A% 2 X5AY 238 UHE AFste Aol

(a) PDK4(pyruvate dehydrogenase kinase 4 v o
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(c) NIERS HaslA && AT na) A7) PDK4S] mRNA =& wruld
9 FEF e FAHL AN ANFEHS 2HEOE FEE JYEE AT 2
e A% 2 XNSAZ AEsts 2

E @3 g 5L 3] 2AE TP 2HRB0E ZE2E JUER
A Ao oy R AmAL 233 PHE AT Aot
(a) PDK2 % PDK49] mRNA FE= ©d& 2= A ANFEZ S A3t

(b) /\]613%7“% ﬂﬂ'& AEet AgstA] e AEAA ’2}7] PDK2 ¥ PDK49]
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E atndo] 2 EA L PDK4(pyruvate dehydrogenase kinase 4) A & A A
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EH ulgol e =& PDK4(pyruvate dehydrogenase kinase 4) &4 A A
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(a) PDK4(pyruvate dehydrogenase kinase 4)2] mRNA i @z dld s}
A o) A]@%?—_J% At ¢Al; |

(b) ANBEAS Y3 AE} A dA &2 M Eo|A 7] PDK42] mRNA I
= oz 9@ £E S48 A5 A,

(c) NBEZRS AR &2 Az lﬂsﬁ 2}7) PDK49) mRNA = thulz
o WEFH rE AL AN AIBEZRS 2AHRoE F2E AYEZ Q3 F
glo] i} 2 X EAZ AEIE GA

B gl g2 24 9] sl B 29e Y] uAS T8 &
Hzo= s2& H3Ez Ad 289 odF 2 A=A 2329 PHe AT

(a) PDK2 2 PDK49] mRNA T oW Ade d43sle Al ¥ AIEEL A3}
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mRNA = 9do) 4 e g4 =Rste @A 2
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B gy ol 2 E AL PDK4(pyruvate dehydrogenase kinase 4) &4 & A A|
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o] 2H|ZolE TEE HPEE U3 A oY F A5A AxE A §EF

B dlgo] t}2 E 2L PDK4(pyruvate dehydrogenase kinase 4) &4 & A A|
E ol2 a7 3= MAd fFagoeR FAse AL EHOR = LHEOE
SEE =2 Q3 A9 ot 2 X7 WHS AT Aol

ojat & Irdel thal A3 Aot



WO 2017/179744 PCT/KR2016/003833

B 7] GAE IFste 2HZEoE 2R FUEE QT AFY
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T 9o Hd% e G4E SAse 94, %

(f) NEEde Aestx] e A vlws] 47 PDK29) nRNA Ex B
o ddFH T 4 AR AFEEDS ddsie dAE FHHeE xg¥se
AE ERFOE st WS AT

PDK2 % PDK47} BF A&l & FETIAAMNE EF ./.:Eﬂi ]
a7 o @A RAE A
webA], PDK4 == PDK2 2 PDK42} mRNA T wide] Id S
AL FAgdea 2HZRolE 28] WEE ZAaAF £ 7] wEd,
ol 322 FIE2 3 Ag dw 2 ABAZ ALLE F Qe Aol

wgol A A7) PDRA o) mRVA EE @wAL WSS ATS P4 9
gl do] YJH o2 (endogenous) Ld e dAHOoE IHEE ME
£ w@oE, EE KIS FEHSHE G4L AE U Edsie] YAABALL
24 B HEE so] AET 9o}, old] Bus AwHA et
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B dges  gma’ & ‘FEPEo]=(polypeptide) EE HEl|=
(peptide)’ & SFAFUA AHSHH, A, A A deidoAa dityoz
LA vtel Zo] olrxAt 7‘}7]9] SHAE “Hﬂ‘:}‘ 271 ‘EYwEHLEE
(polynucleotide)’ & ‘slaF & @d-EE o]Z-ylzto) AuZ B uleA|Fr

FEALLEE=(DNA) £+ HEFITHLHERAWE 2. g Ao e 3,
X}?ﬂﬂoi AdEE 7wEULHEY Hxg WHOE il EASHE AAFH
Uy =9 FAE olgR2ax EFHET. 'mRNA'E ild FA FAZAdAN 5A
% 449] F7IMEe] #d FEE ZHPEHEE I BlEHESE AY3tE RVA
ot}

2y 238 “ANEEH” & B Uy
o] PDK2 P/ZE PDK4S] LHo] JF< Ul A=A 04-‘?— HAAyst7] st 2=
oA  ol&HE uxY EFAL gugd. A7l AIEZDLS  siRNA(small
interference RNA), shRNA(short hairpin RNA), miRNA(microRNA), ZJXR.AY
(ribozyme), DNAzyme, PNA(peptide nucleic acids), CtEJAIA LTS8 2 Elo]
=, ZA, f87, JAdFEE e e LIy, o #AHHE AL of

ol
o
g
tlo
re,
Al
_(1){_1'
>
ofp
ﬂ
o{:o
2

%, A7) (a) AN AFREE HEE APE2 Pz AL = 9

AIEE FEAE OAS Al Tuas, AREate BEe BT EE 2
TR, AAFAE ETFHY, o2 ARAE AL ohin, Fxed APede
F8olA HESY e AE9 BEe MUY 5 AL ol

ANBEAS AP AL AYBAL AE B 23 NG uAe] Frla
F ALE 94 A MFHE AL duad. 47 A AdEE AN A
g W, NGBATRY AHS NG E= PT Fol, FAFAE TgeE o2 A
s AL ohid, FAAR AWEAL FEIA HaEY] 9 HA %
e HEF 5 AL Rolth,

2 ougely 47 2HZos ZE2E BPER A AR T4 FFP
7

—

(Cushing’ s syndrome), 9¥A S =2e|EZ(Primary aldosteronism) 2 X

oX, ot

—_—
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7
%% (adrenogenital syndrome)o 2 ©o]Fo]X FoA Mg o= U AL E
Aoz g F oy o] AJEHE AL oy},

E ayo] A7) (b) ©AlolA] PDK42] mRNA 2@ &AL RT-PCR, AHA =
= ¥k A RT-PCR(Quentitative or semi—Quentitative RT-PCR), A=A mx= db
A g9 el RT-PCR(Quentitative or semi—Quentitative real-time RT-PCR),
=3 EBF(northern blot) ¥ DNA =+ RNA H(chip)& o]&3ld =AHd" 4 glo
L}, olo] AgtEE AL oYt}

B ool A7) (b) ©AolA PDK4e] ©@id dlgs &AL gAH BFE
ELISA, HIAMMHGRAY | WYAPAG A 2938 2Y (Quchterlony) WAL
H, Eﬂ]?— HAAV| s, AYgzFgatd HIgAHEY, BAn —"'5:4, FACS
2 gl HoF o]FojF TolA AEH o= e WS o]&Ele =AY
Ao}, o]d AFEH= AL olyy}

2 %ﬂéoﬂ A 871 (o) BANA AEE 242 PIK4S 84 Adste B4
2 2HZolE 32E9 AYE AT F Jde aRr geoy, B 5
a5 UrEM% A5A 2d& AE7] At A7) (o) dACdM dEd 24

o2 F7HHo2 PDK29 B4E Adlsts 2de AEsts dAE AR+ 3

o] ot 9 X5 A9 2383 H&%‘j% I Re-ias
(a) PDK2 2 PDK49] mRNA Tt ©ld e walsls Ao AHEZDS 23
= oA, ’
(b) AIFEZ S Ad Alxet AEstA] &2 MFoA A7) PDK2 L PDK4<
mRNA == digdo] dds £ A48 4% g4, ¢
(c) NIBEAL AgstA & Alxe vns] A7) PDK2 2 PDK49) mRNA X
= gude 2@ £t F4L 247 APEAS AIoE 522 BuE
Q1% Asto] ot 2 X FEAZ AFsE w©A

B wwe) QaXdol 2w, PK2 2 PKAZF 5 Aeso] i vk
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A A opBE w2k ulas = ACTHY) A3 g ~ERol=
229 wEo AN Fadel Yt AL FASPow, olHd Ed: PK4

AA
T A& npeaol M EHAE o 53 Ao,

‘walA], PDK2 2 PDK4E FAJol] 2Rt AlTol ANFERL Ast), PDK2
o PDK4S] mRNA 2/EE vww/} 1Ede Asts AL xyTols 528 T
2z og A B} aRgow A" 4 Q.

£ dgolx 7] PDK2 H PDK4 ¢ mRNA & @¥AL IHds AEE
PDK2 % PDK4 2] mRNA it @@ o] U0 22 (endogenous) TE EE A HL
2 39dE AXE ¥FsY, = PK2 2 PDK4E g3 sste A 474 AE
el st AP o2 FEE HEF 5t ALY & oy, old &
3] AgHA Fev.

27] (a) WA (c)“*?ﬂﬂ% e bheh 2o

B w2 =3} PDK4(pyruvate dehydrogenase kinase 4)9 &4 JAAES
FAREOR XFFE AHEBoE TE2E IAPEE A% AP ot 2 X8 §

© 40

B odgoA 7] %ehA 2AHES PDK29 &4 AAAE FUlR dste

B wrgo] dAAde] w=W, PDk4 EE PDK2 2 PDK4E < (knock-out)Al
AEH 2 % AF T FANEAT T2 AT 9

3 2EHRolE T E2E9 HEo| ofAlY wlexo vlud FAINA TAHE RS
31 EFTH A A G 4). E3] PDK4THES ZA&EAZ FETHT PDK2 2 PDK4E EF
A& FEZAA 2HRolE 3289 ¥E AVt o AASA dElgt. o

53 PDK2 ¥ PDK47} BF RS A 2 Ro|= T2 89 W&o #Hstn
& = AT

B 3we) g Ydxdd tEd RAnNAAIs2E A o
7t 2Hz=olE s=2F9 YT dEd FHA9 LIS/t PDK4 AE vk s
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ol A AdEo] YIS AR THAA4] 4).
we}A, PDK4 T PDK2 2 PDK4e] #AS AAT
ca2Eo] FUEE A A% ot 2 XNsAZ A LE F A

[

2 oAl A7) PDK4 = PDK2 2 PDK4S] #4 A A= PDK4 =& PDK2
X PDK49] mRNA & @] Bds AAls= €2 2 PDK2 R/ExE PDK4 @ d
o B4& dAskE AR o]Fox ToM AdhE .+ o,

B, 2wl 7] PDKeS] B4 AAIE siRNA, shRNA, miRNA, #1357}
% (ribozyme), DNAzyme, PNA(peptide nucleic acids), ¢EAA g nFE8 e
ol=, FElol=, PDK4 A Eo]ZHQl A, dEH, HAFEE £ gsdz
o)2olzl ZolA BB F Yo} oe] APHE AL o},

o

B dgox A7) AHRE ZEE #AWERE Q3 Ae A I3 F
(Cushing’ s syndrome), 924 OL‘:—’:Eﬂ%?(Prlmary aldosteronism) =t FA1A4

7|5 %7 (adrenogenital syndrome)¥ o+ o}, ojd AgdH= AL oy},

A7) AHEoE TEE s P AgE2 7Z17] g AHRoE F =2
259 g YAl o fdto] He zigi, Ztzy FEE, dE2HE 2 =
270 ole] PP}, |

i

r2
o

37 FATFT M 23 Adle
58 A3 fH=Ro= 4 F7|3H
TolH oo o) WAIT= r|dA oA (BERM)

E @, WARB(REK) FAFETE2E Z2HEY Y4 & AT HA9E
A2 ZUCTH O] A=A EvlEAY 52 FARAAITZEEY F=9 37
glo] FAlAN F2EES ol Aistd] dojus WA FAFFTLE UE F

L=
FA9AAF52ES goh BH g
sAqgolgtn @, ok
68~80%) & }X] ghrt.
1,;]3}_/,:;11] olglo] b HE, dF W HIolY F<F(carcinoid), ZAA
IF SN 2aFARZTE2 R FHuatA AAHo FAHE AL o)AM(R



WO 2017/179744 PCT/KR2016/003833

Bk, 22 Qojok @ R9I7} ohd Tel At R) FAFFReIHT A,
24 o} FAFANE FA 22EIo|=F FEsA Bo| YA &

o} FAFFE YU,

A AN ZH=oE

[>
o
rf
o
N,
L
)
L
e
Ry
8 1
k
g
2
&
Y
=
i
o
o
—z
AN ol
o
[0
o
N

B7] FARNTFEE FAZEEA 3BV TFTolHLE 2 2%

oz, AN BHHE P4 22 FYEHE ARdME 471, 23 4

A9 A Aol Ueun, dAdAE Ax5e Yehde FFToIt. T4

71550l UeuE d9de A4 FA #3394 B RAFTG) A4 dHs=2E
o Ak TF Fad dAoR A Ut

Z, B ago 47 2HZolE 322 JER A AP FAFH

IestA F4Ho et A8 F

A zZvzk FZElE, ¢E2HE 2 g=do)
T (Cushing’ s syndrome), ¥¢A Y=2B| &5 (Primary aldosteronism)
8 lom, O]9l = X o= &

15
229 F3Ez Q8 YElt EE 337 EE A8 TP Adoz o

grjo] wre ofetd zHTL B U (54 FREAL 9SoE §
o EE 34

fetq oz FHEHE FAZE oAY, AT FAE @A EE HATF T
£ FAE Fz 23 F Y. AT FHE FAe gES, AR, dE2X F
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E4), shade 2doldlolE, Auoleat B¢ @Y
A% GAE B, A7 2, 4945, #4 2Rax
glovl, ASA L BEAE F/lE TIY 5+ AT

2]
MNFAYEF, ofFAUEF e olxzm=v ity e FargAzt ok, A

AT 7 o) ofRAez s4dE wAZE 089 Bdd A=e Yx AL
HFngE g F S{l‘:]—(Remington'sv Pharmaceutical Sciences, 19th ed., Mack

Publishing Company, Easton, PA, 1995).

2 owoe] oobd ZHEE AT MED EHEE ojHe WosE =
4% & 9ot s =W, AT Er MATA0R Bde 4 o, wATHY =
gonE od] FANAL @ou, AU, I, SAY, T4, Aok,
A0, A, e, 20, W, 3B, Fa, As £ 499 24 4 9
. mRAs A ¥ wwe] okey ZABE ATED & g, oA, 2
o) okety ZAES FAFY AW Axstel ol 30 Aol At FA i
2 9FE JHA @Ak prick)shs WY, B A7 HPHoE =X WP
= 249 £ QY

2 owee) ofsta 2ABE AET vl9 2L o Az g AT Fde
Er AT Rag Az A9 F 4 AT

AT A8 AAY Bl
AA, HeA, A, AA, A

BAES EZ, A4, BA, A, B
ToE GHAl A9

i

rle

T
oL
o
N

9l HA, e, A=A S
YL ol gste] APSD 5 . B Sol, ATE AAE TAYRL A B
FA MEs g o8 BHyetym AP nxAZ Ate T AY EFER F
goun AA T: GAFAS £358 & AT, AYH YA ozt FE=,
WrERZ $I2z, £HE, FUE, JUYIYE, d2rdE 2 THE 52 ¥
Fale BRY 254 AR, W AR, 2 AR L x4 AR 5L TPEE AR
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den ZHEe FSAA, SBA, w8, ¥R, 434 L PRA 58 )2
9% 4 Qo

(S

H AT 58 AAY ASoe FAA, aPA, 244, E&AA,
A, BEgA, AA, doz2F 9 87 FYAY FHE FhAd FAE wHo=
AFEE + Ut olF AYL BEE A o dutyoz FAH HYPAA £
& (Remington's Pharmaceutical Science, 15th Edition, 1975. Mack Publishing
Company, Easton, Pennsylvania 18042, Chapter 87: Blaug, Seymour)ol] 7]z)% o]
At

L
°

w g ooty 24Ee  FEFE DY Fol(single dose) 2 B}
ANA FoAE F 3oH, OF —roi%k(multlple dose) 22 7|3t FoAHE 2T A
8 W (fractionated treatment protocol)ol &3] Fo=E 4 Jr}i. & o] ok
&4 2H4ES 89 AR gt FEARY S§FS G + Jd. s2AEA
= & 4y god o vt dA %2 199 A AF 1 kg T %
0.0lug HA 1,000 mg, 7H& ®tgrstAlE 0.1 ug WA 100 mgd + Aok, 22
A7) B 28y A5A FREAY 873 I 2PEY Foq 2 E A8 2
T ol &Y A, AT, WA AH, 48, FF9 FFE, o] € wjA
& T UYgT QJEES 1#Hde A digt FE FAdFo] ZAH

E 92 PDK4(pyruvate dehydrogenase kinase 4) 84 A A9 AH R0
e Qg A3y o 2 AF5A AZE AT FEE AFIC}.
2 iy PDK4(pyruvate dehydrogenase kinase 4) @A AAAE o= Hg
2 3te A FaFoR Foite AL EFOE = AH R0l ZEE 3}
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22 93 A3

r&%

o dy 3 A8 PHE ATIH.

& 289 PDK4(pyruvate dehydrogenase kinase 4) &4 AAE F&
2 BT, B9, A3k, A9 Ee 25S 29 48 Z2E 3 Fo9E ¢ A
714 ‘FEH ol AN A FABYE W, LHRZolE STEE IAYE=E
AF AL ANFEJRE Yehis F& Lo, 47 AAl(subject) T FE,
v Al EREE, 53] S EFstE FEY F doH, FEAA fUE
AE, 23, 71# 59 5 Y. A7) JiAe X557 22 FA(patient)d F

ek,

A7l B Ltﬂg] PDK4(pyruvate dehydrogenase kinase 4) &4 JAA= 2
AAE Fo }714 £3 uiel e Ay APoT Az Fom £ god,
B AE Yt £ &, 2HZOE 229 JWEE A% A8 o ¢

A5 a7 229 g7k T4 5 ok, B 29 H34E ¢ o9 SEtyoz
38753 42 B FAE Pl gt gt F2ER F4E F Yo, F,
A e AT, dAd 7, S5, A9, I, s9d, F5U, FEh,
570, v, 29, A3, 43 == 93 FA4HAY, 43R @E, = 3
718 72 F Jdo. vFAsAE AR A3 =xd $ o E2 2 ouy
o BgE R o9 dFgHo F{Ited B A AEY 2 ngd A
< FEste B2 AREAY A7l £4 el 7“’“5}54 FHE Fod F Ao},
-2 4o PDK4 84 JAAE FHA FAE 7Ies ol&dly AHE(d: £
2HE), A Fol2 AF, HZ2F EE ali&) EE 33 X Sold A%
Al FHAANE Eo)d F&Ad 3 AAHE =) 2892 = Jvh. A
o AZHA e JtEARE oAy D*H“Fé A, FtREHolm =, N-s4lolngd-3-(2-
HLIUE Q) IE A QH O E(SPDP) 5& X8 + ot

-

—

ol APL A Foto] It oz FAH WAl E&F(Remington' s
Pharmaceutical Science, 15th Edition, 1975, Mack Publishng Company, Easton,
Pennsylvania)d] 7]&3 o] o).

e
(12
of
rlo
[»
o,
o
2,
Iy
fof
[ru
ri
i
o
r
fru
r o4
ot
e
et

129 Mo Aoz
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PDK4(pyruvate dehydrogenase kinase 4)7} ©]8%
o AHRolE T2 AyE Qg AZe Jou

e
32,
o
ftlo

T
2
2
2
N
N
g_l‘

St e ATV, B 09y 239 P I sHRels T=E iy
2 A% 2B oY ‘;-;/EEL AEY 5 9t AEL FREAL ARHoR A
B 4 gon, B ouge) s3ey Pd we 4Ed 248 0§t 2H=
o= ZE2E FPE2 AT AT oY L AEE FFH 2HES AT F U=

E 12 AHERolE S2E $E FEZAS PK AL DAS FAG 5
IZ(A), BF 2HRol= T2E®B), AFC) 2 FALY ¥3DE vehd =9

T 2= AHZolE 322 & TEwdd PDK A& A¢] DCAE o3 &
qyz}zz«u 7}wga+a i_hfz} THoltH(A: AF, B AXH, C:AFU8] AA%

T 32 ~g2olE 3E2F s 22 PDK A AL DCASE 543 &
Ao SRR E CT 29& 53 Qg Edo|th(A: AFFET, B 2HEOE
28 BE FEEYD saline 97, O 2HZolE 32E AYE FEELY

T 4= P& BAL gojulo] ACTHE AHZo|E T2E BHE 323 &

DCAE AEaAE W TEE BHF H3E AT AFgolH,
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HE, B: xH=Zox TR IR FAAESY FdF W, W okdF,
PDK4KO: PDK4 A&FE).

5 AsHE AQ B, B 2P Ygo] 5] A
Aol #RHE AL o, |

C<AAd 1>
rHgolE a8 43&% T2 g4 PDke] Aslol we w3

- <1-1> 3ERY
FAZEZF vl$2~ EHQl Corticotropin-releasing hormone transgenic
(CRH Tg)vF$2%= The Jackson Laboratory (USA)olA T3} 2 Specific
Pathogen Free (SPF) TEAIFAAA ALSE 3tk o] mpbg-2 B 3% JJr—r—
3k CRHS] A&HQA Fddo =z ACTHY #H|7F 715 FaldA AHZEE
2% AAEFEST FoRA TAPZQ AHEOE TEZ FHEE /AT YHE -
3, dEd AIA, FAA v (central obesity), HHEE H|E3 AAFZH
55

(muscular atrophy) ¥ IT¥F35 5o FEZFHs Aoz & <A

<1-2> PDK A& A T @& 2HZolE 32E JAPYEE AT YAFTH
AXREF (1)
g Aol 98 XHZolE TEE9
g HE2 A vdehudes A8 FAFTTTO| .
FASFEAA Udevte Z2HEY #9& $E 759 o8 A2 3
5 =

£
)
i

L 9ol de™
b dAEH Zg S A4A Ha wE BEE 2FAEY A =
AAH FFol HAFg Feirt =
gRol=ef g3 A d8E 5
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AlA ks ASA7IA 2. FAFFTY S8 FFNA FAE AR XA
5 Jehted b 2 94 90 dEHos A g

- AFol Sk, FE It W FH0 o] A1 B 2.3

ZhEdn (P &)

- 420 HAL FaEA EIE}(H;U(EE moon face).

- 35 vz U AT Alold] "ol A HATY(EA 5, buffalo hump).

- AT Boj At EAFTHES] S A Bo] BHAY).

- B Ao Azshu, A, e Yehdo),

- O 2F0] AFHI AWM Ads L2717 eI, TeME

e FA7 deg ¢ 9

- ARl o] & £t

- %7} gl A= Fo] AT},

- SRsh Ao AR(FF) FD ¢ AFWA()Fe7)), £EF LEY

RS

- clge) A%, 97 F7h BRAAAN UFole F940] Ao}
- %ol ZHFT(LY) FA).

- $233} A% ¥R 9n, 40

- FYFFEL ABHA Gn AL AlE nYY, THEF, T
g A% 59 FWFol dog 4 vk

old, E d¥AEL AHIOE TEE AWE FEREY, & THF
EE2 A PDK A3|AQ] YEF=Z 2ol o] =(dichloroacetate, DCA)S H
FAZEZ WEAHQ AgEAola T F Y= Y, EF 2= 52Eo
s, A5 2 AFFHES P
TAHSZ, DCAE 300 mg/kge] TEZ 1Y 13, & 1093 E3543% 3
FEY AL AHsd Y 2 I=EI2EHEY BEE SHPon, WY A
& A AlF ¥ 2 FAEME VIS |
olo] g ARAE = 1o YA
T 19 vepd upe} %01 ZHZolE T2E HPE FEZIQ CRH Tg
mlceoﬂ PDK X%Hzﬂol DCAS 2 éﬂr g, @5 2HZBo|lE 32E, AT L
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<1-3> PDK A3 A Fojo] mE&E XHEO=E TE2E FYWEE A% J4FA
Mdast (2)

7] AN <1-2>014 A7} DCAS] "Eﬂiol TEE PPEE QAT I
4 MdER F AFS7 2 ARANEF Frtel i NHEadE
ANA F7}skA . |

TARe=R, FA %‘—? SEEDA PDK AHAQ] HEFZZoMEH =
(dichloroacetate, DCA)E 300 mg/kge] F==2 1Y 13 27 U T2 3 5 AF
2GS SAs e A2FEALE £47] (Minispec LF50, Bruker, Germany)E
ol &5t AAW H ZFFS SAFUT. T LS FA37] H3td Triumph

A

- LabPET/CT (TriFoil, USA)4/43Fu|E B3l (T 9L P33,

H

olo] tgt AFAE = 20] JellSdT}.
T 29 YJeErd vl9} é}ol CRH Tg mice®] salineg &
o] Z7}stq o1}, DCAS g oA AT H FFEH TAIA A

® Fol #ast
= AL AU ,Lz& CRH Tg miceo] salined ¥olg FEF|A = gz
) @s) AAP(Fat)Fo] BA3) 7Y}, DAS 548 ZNHE saline T
Wz w@s) oF 506 AA o] BasE AL Helstuch, AFou AL

(Fat/BW)2 ol @A3IA ZA23eE 2748 BPY. AXH(lean body mass) T3
CRH Tg micelX ZFA&sIATt7t DCAF A oA FostAl F3irte RS &
R, o]l FL&2 Y AFTdB] AAWF(Lean/BN)L B2t A A F71st
A AT

o
A=

—r

Lo
2

rr
s

J U

8, E 3o UEhd vie} 2ol (TRAL Fa) Ao
@ Ak O Tg wicel ) A% 2 AL 2

ol
ol
o
of
o
(o
b

o
r o

A St ,
micedl DCAE g FoAME oF8E micedt Mt B3 £27E& BT, o
€ T3 DAl 46H CRH Tg mice®] 5L AAGZT77F dAE e F4E + 3
At
<A 2>

BANAAZTEZE(ACTH) 3ol o3 RAN Ao 528 Bu W3l 7
7}(Ex-vivo)
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olo] g AHRE T 4o JeERHS .
T 49 YERY vie} Zo], A= FAAF S gojyo] ACTHE AHZROE &

2E BHE AFe 2, ZEHIZEHEY EH|Fo] dAs SR eH, ACTH
AZo| o3 ZEEFIAHE B FUe DA Ao o fFIHoE AHE
Aoz FAHAH.

<A d 3>

PDK4 2 /%E+= PDK2 FAA w8 Z<E(Knock-out) 7192 in vivo A9

<3-1> FEE49

A3l QEE Alo]E Sz WPs|HoT %3t PDK2 A& 2 PDK4 A&
U}% £ wERoer ula Aoyt o] Robert A. HarrisHhALAlA Fof 3
t}. PDK2 KOS9} PDK4 KO wHjE E3}o] PDK2/PDK4 AL w428 wHERloH BEE
%%é_-@" SPF A @AMl A +R3s3Tt.

<3-2> 4% FE2E AX2HE(corticosterone) 3 v

A7) AR <1-1>4 £53%F PDK4 /== PDK2 A< (knock-out) 72
2o A 24X F =¥ ZEEIHEY FE, 0L wheld KEHSE
Zo zHzolE 2B BUE A sEE BE 9 2

YANFZT2E(ACTH) A=S 53 €5 =

.
TAHLR,
(i) =% ZEHIZAHEL 2457 9ot RE weaE A7 Ao
2 £3% 5 A= DA YA AAHE A F T F 2 AL FS =
g SR8t HRT
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(i1) vp§-20) A /\Eﬁﬂ*g F7] Y38l 50ml cornical tubeol] @ojA] 30&
AolA B&A & F maldA AL AHP T m=gargs FL =43}

{

&
At

(ii1) ACTH A+=o] o3t ZZE|IAEE BHE in vivoold 2517 946}'
of Z}zbo] whe-o] oA 8Alo] ACTHE Img/kgd) HEE B FAZ FU3 T A
AEE A4S AH SAHEUT

olo] g A3E = 59| YehHUT}.
= 54 ol yEbd upel o], 24X T vhex =F FE2EHIXHEY

=
T =43 A3 PDK4 2L vk~ 2 PDK2/PDK4 A nl$AoA ZEE|ZAHE
o ol dET vhe-29 Hlus) FATHSE {4 A BAFH e A& &
A3
% 5B o] Yekd wle} o], wlgxo] 3087 AEHAE JE AH R
SEE RFHE I AR} BE plL2FoA igaﬂié 7bat7] A3} v E)
dF FZEIZHEY Yo fﬂ;ﬂf‘ﬂ 7t 2Ed 2o digh e FF417
Al A AlZste] AdstRe] RAHE AFSEE 8 T2E9 BHE F/AA
o7 RAFA

ek o) Faddas 28 Buld 3% F4 Hu, Ad33F
Al 2HZolE 3E2E9 EulVl FUbEHA HE A
3 F2E|I2HEY £4 Tl dE2FEI v
kg 2olA FAGAOE A JA FAIE Ho=E AU,

= 5C o vehd wie} do], BANAATZI2EZACTHIE Heste] HHH2
2HZo|lE 2R HEL AFT F 1M TG T ZE2HIa2HEY F
2 24% 4%, BE RPN 83 m=gaxda o] Zistaoy zw
=1 Hlasl] PDK4 = PDK2/PDK4 AL vlg-2oA 1 Flgko] @A He

M L

e

2713 A3E F3f, PDK4 =+ PDK2/PDK4E A&Mstd FEAlgdox 2HZ
olE TE2E9 WEo] HAaH ZHEOE SEZ AWEE A AFL o
Ee A8 FAYdE AS ¢ F A9

<3-3> 2HZRolE SEE FAHAH FAAY u¢dE Frt

B gl se Ay AAd <4-2>9 A0S EUZ, PDK4Y 2d Ao A
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HRolE 220 43 B#d" F+3A4< StAR, pStAR, pCREB 3 pPKAS] T
| 9% 4¥e AAsg, |
StAR(steroidogenic acute regulatory protein)2 W|EFEZ o} oA Z
2HE9 48 243t 44 A (transport proteln)i o] AT AHZEO]
c o] AL FAHG O oA 1A F93 dA, £-Z4d SGA(rate-limiting
step)oll AF3Th. WA, StARE LHIZO|EE *@ t= Axd F2 LA

StAR®] FAtzE 9 FA4xAEd nAe AAEC daiMe ¥R v 2
gFotAl olA7HA B2 AFUF Qg BoF F shuoltt, s & dEA e A
AGAAL ACTH 98l A3 BAReZH FASHE AT pPKA A5 ADA
Alolth. FAIEH Q= FEAo ACTHT Zgsted AXW cAMPY] o] F713atar,
olo uwe} PKAZ} A (EAS)E o Z N (REBE AASAA & o7 Solzd 4
UEE Fg, dHo07F EojzF pCREBE StARY F8  AANIA(transcription
factor )24 StARY] HALE Z71A]7]A) Ao},

StARE 4ts7 HW BASHER, 2H Rl B¢l YolA nRNAY %
@uge) FE F23AT, PSR, F SURY BHHE FoF AR 4887 o
Eo) o8 ZH31, StRE AUSAIE ARE FAFERE Fasth. SARY
45 QAg 2ASE AAE Y T FHAAAL pPKAY st ABEE A
. webd A7 StARS BAF L BHEE xAsE 323 AAES ACTHO
oste] BHFHE pPKANETAGA AT & 5 U},

TAHLZ, StARY HAAE 2 AIZHGAA FAHLAES(pPKA,
pCREB) Q1Atstgrwlo]n], @AE StAR %A pStARO.E IAstEo] Q7] ol
RNAS & SHFE Auch Ausd B & SHslor gH Qo] dad

£ ~9l PDK4 AL u}%é%—
Alﬂ < 750 nM ACTHE A =|3te] Aj7Hd 2HE S g
4_1011*1 dANSTH Y HIE FAslr] Y5 9

olo] g AHAE = 6] AU
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T 69 YUERA ukel o], ofAd whgxolXE ACTHY M=ol o3 PDK4,
pStAR, StAR, pCREB % pPKA substrate?] @i o] Frs1g oy, PDK4 A&
2o e olgl g F714 0] AA3] AAHE ROE ST,

Z PppK4e] 2 AdE A ERol= A BAGE FQo SAASY I
$ JAAE 7S B 2EHRoE 29 FHL AsIH= As & F A
AT

Hzole 22 &2 A3 28 59 MEL BHIHO=R
PDK4(pyruvate dehydrogenase kinase 4)7} o]€" <+ U&& ¥3|a, o]d 7]x3}
of 2H R ZTE2E AWEE AT AFY oY o

e HHE AT, £ dEe 24 el 9g)
22 Q3 FBL o L/xEE ST F e A2

f
z,
R
Flo
[»

i o g
b
i
"
o
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(879 HH]
[ 1]

5t7] BAE XSt 2HZOE SE2E AYEFE AT I o H X
sAe 2z3=d W

(a) PDK4(pyruvate dehydrogenase kinase 4)2] mRNA &=
Axo ANBEFDE AZ3tE GA;

rlr
e
=
i
flo
i3
)
ol
rr

(b) AFEEZS AT A E} AR &S A XA A7) PDK4S] mRNA =
= ongde] 43 B 848 A5t U 2
E4E HEstA &2 Az} njns] A7) PDK4S] mRNA T ©@w g

o THY e S AN APEZLE 2HIEOE T2E AYEE A3 I
3 |

o d¥ L AEAE AHstE dA.

(373 2]
A1l AAM, (d) &7 (c) SANA A
Xo| Agst= 2A;

e,
(A

E4S& PDK2E ddst= A

(e) NEEEE AT AE H2shx] BE A LA 7] PDK29] nRNA &=
T oY BdF e 848 SAse A ¢

() ANE=de Mestx e Axs} vlas) 47] PDK29} mRNA =& @3
o LAY v S FaA AFELE e A FHH0E Igss
Ae §Ao=2 s Y
(%87 3]

A1l QlojA, 7] 2HZEo|E TEE &= A% AL FA FLE

—_—

(Cushing’ s syndrome), YdA LE2AHES(Primary aldosteronism) 2 FA147)
5% (adrenogenital syndrome) 28 o]Fo]z Fox MeEd ol 3o AL E

Aoz = Wy,

(873 4]
A1l A, 437] PDK4S] mRNA L@ 542 RT-PCR, AHH & vy

=74 RT-PCR(Quentitative or semi-Quentitative RT-PCR), A A == nizxkz

21 Bl RT-PCR(Quentitative or semi-Quentitative real-time RT-PCR), =

¥ (northern blot) ¥ DNA X+ RNA F(chip)o.® o]FojAE FolA HEHE o
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ALgol Q014 4] P4 B BHF AL 26 BR, ELISA,
A

AFA A,

W ds 9%, Baxsieta, WAAARA, HARFEA, FACS 2 Bd 3

o2 oo}zl FolA Hd olx= ste) WHE olgdd FHHE AL FHO
H

[ 7% 6]

37 BAE Tas= AHZolS TZE FWEE Qe Ao oW 2 X
FA9 2383 W

(a) PDK2 2 PDK49] mRNA =+ @A S st Mo AFELD S st
= A,

(b) NEERAS A3 Axe AEsA] &2 AEoA A7) PDK2 2 PDK42)

mRNA =& ©do) B £ 848 SAse 9 &
(c) NEERS AHEstr L& Axet vws] A7) PDK2 2 PDK49) mRNA =

T OWAY Bd% Ee 243 A2 AdEEE :‘:EJIEO]E TEE AYER
[e]

e A o B AgA2 A8 9.

(A3 7]
PDK4(pyruvate dehydrogenase kinase 4)¢ &4 AAAE FEAHEL=E X
3= 2HZoE 32E FHuEE Q3 A9 oy 2 X858 ks

(47 8]
A7l Ao1A, PDK2e] &4 JAAE FII= LFs= RS EHLE =
etz 2HE.

[4+3 9]

A73 == A8 YojA], A7) AHZOE FE2E A&z Az AT
FA Z%5F(Cushing’ s syndrome), YA LdT=AHE
m

2= (Primary aldosteronism)
2 BAA7|Z5E 7 (adrenogenital syndrome) .2 ©]Fo|RA FoA MElH o] 3}
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[ +3 11)
A7 T A8 AojA, A7) PDK4e] A AA A= siRNA, shRNA,

miRNA, 23 2+ (ribozyme), DNAzyme, PNA(peptide nucleic acids), ?l'ﬂ&ﬂ_/: L

A Feoete|=, HeolS, POK4 W o] HolHA A, Uehv, AIREE

2 HIBAE olFoizl FoA HAFE Ag EAOR b ofstd 4%,

[37% 12]
PDK4(pyruvate dehydrogenase kinase 4) &4 A A9 Ay ZolE =22
AE2 Q3 ZE9 A 2 A5A| AXE Y3 &%,

[+ 13] »

PDK4(pyruvate dehydrogenase kinase 4) &4 AAAEZ o]& HQ = 3= 7
Aol FEHOE FAsles AL EFHOR sl AHRoE 322 #AurEz Qs
Ao o D Az WY,

e,
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= 2]
= WT B
.30~ @B CRH Tg+Saline
'SR CRH Tg+DCA
c]
£ 20 pe.
= |
@
3
2 104
o
o
04t
D ow
20~ @@ CRH Tg+Saline
@B CRH Tg+DCA
154 ™™
§C)
£ 10-
D
-~
5-
0

PCT/KR2016/003833

£ wr C
@R CRH Tg+Saline
@R CRH Tg+DCA

Fat/BW (%)

m

(|
100+ 6B
-

Lean/BW (%)
$

2/6



WO 2017/179744 PCT/KR2016/003833

CRH Tg+Saline

. CRH Tg+DCA

3/6



WO 2017/179744 PCT/KR2016/003833

[= 4]
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g8 &
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DCA(mM) 0 10 10 20

-
|
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= 6]
e £
Fo8
B $ & & q
200+
=N & Wheont ACTH (750 nv) - 4t
E £ PDK4KOweont e ;
2 1504 4 PDK4KO+ACTH. : PDK4 | v
[}
£ StAR (5194
£ 1004 i P 194
fg StAR |
2 54
t
CREB
8 P
0 y v
0 30 60 120
Time (min)
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