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rr

2 MC4Re] AME W] A WA el Agtele AlASHE dulAo] AFsES- pull-down assay, silver
2 Els

= 291 (A& GRP789] 4714 Z=wel (a.a. 1-252(D1), 253-502(D2,3), 0-385(D1,2), 386-502(D3), 503-
654(D4))= =2131ek JiefEolal, B MCAR A W] Al WA 1E]¢} GRP78 7he] A1 ARl Ajts gldk Aol
o, (OF 2% =u2(386-502(D3)) S &g Axjolt}

ER stress 374 3stellA GRP78 #d A= I3l MC4RS] A2 Ul o5 B NC4RS] AL A% As7F #

HE gt 4324, (A) 2 (B)¥ MC4AR 2841 Ao W& MC4RS] ME W o]F #E3 4
Z7 ' NC4RS] 7 A A3t 2 2HEA] Aol wE A @HdEE E% AdFo|n, «= p<0.05;

#x= p<0.01; ##+ p<0.001; +& p<0.05 WZFT" vs ER stress % GRP78 knockdown =]

PVN

-

T 4% 121679 F vl w9 AAEE 92 MEsle] GRP78¢] w8t DAB-stainingS B3 H9 Eo|#
S 2 GRP789] & gRlgh Avtolr, Q2% stk PWN F9]9] g olnx] ot}

% 5% 12-167% € wh9-2 Holl4] GRP783} MC4RS] AARMAQl & g vk AfaA], =] 37]¥ ofo]
o] AA WAL o3 Zt}h:AD, anterodors thalamic nucleus; Arc, arcuate nucleus; CPu, caudate-putamen
IAD, interanteromedial thalamic nucleus; MH, medial habenular nucleus; PAG, periaqueductal gray; PVA,
paraventricular thalamic nucleus(ant.); PVH, paraventricular hypothalamic nucleus; Rt, reticular
thalamic nucleus; SFi, septofimbrial nucleus; SN, substantianigra VL, ventlateral thalamic nucleus;
VMH, ventromedial hypothalamic nucleus; VP, ventral pallidum VPM, ventral posteromedial thalamic

nucleus; ZI, zonaincerta; n=3.

T 62 BIRER PRS-~ (ob/ob)2t G mR9-2 PWNE-LolA GRP78 LA WstE &Rlst A=A, A% fde
12~165+% # ob/ob9} A4 whe-29] PN 915 HAE3te] GRP780 thal WA A (DAB-staining) %13)3te] w2
st Aatolr, Q2% HdS ob/obet A w2 PN oA <e] GRP78 wE MXE 4 (Stereological
analysis, t-test, *, p<0.05 WZ* vs ob/ob H|ILT; n=4)Z =43 ZA}o|t},

&

L 78 4714 EE W74 ER stress o] GRP787 MC4Re] d B sz} 3 5}
A, ZA71HHFD) EE @71 & (tunicamycin) ER stress® FEAIZ] wp$-2 o] AR dhuld
GRP78%} MC4Re] 23 2 o]E zte] AY AHEE Western-blotting® co—immunoprecipitation 5
Zolw (A) B B)= A714 (B4 AbgE vs AW AR, 4093E) 2EYAES FE8 npgsola, () 2
712 (DMSO vs tunicamycin, 160ug i.c.v. (80ug x2, every 6 hours)) ER stress® =3+ np$-x22, 7
XBP-1, GRP78, MC4R Z}zte] whaiwisl 9 MCART} GRP78 7te] A¥F A% &<l (t-test, *, p<0.05; **, p<0.
& vs ER stress 28] Blalt; n=3~4)3% Ayjo]r},

i)

=2 N @

% 89 (A)+ shGRP78 A5 X3l LentiloxRNAi vector, pLL3.7 construct®} wF$-22 =9 PVN
injection F9& YeERA AHolar, (B)& PW H$12} ARC(as a negative—control) H-$JollA12] GRP78 mRNA &&
o] e real-time PCR A¥} (t-test, #*, p<0.01 =" vs shGRP78 ] ®]alw; n=6)°]™, (C)i= Lenti-
shGRP78 virus®] PW #9] & &3 GRP78 L& A& elgh Azfelr).

&= 9= PW F-9f 54l GRP78 knockdown #&¥ell we Al WakE &g 23z, (A= Lenti-
shGRP78 virus injectionel] w2 A3 ~AlES YepA Zolal, PWN §-9] 504l GRP78 & Fhio] we 7t
IFHEE B)E ASHIE =43 A (GWk Lenti-control 127.95+3.00% versus Lenti-shGRP78 138.33+2.04%,
shGRP78 x HFD interaction F1,11=6.61, P=0.0260; 6Wk Lenti—control 132.87+3.81% versus Lenti-shGRP78
144.29+2.91%, shGRP78 x HFD interaction F1,11=5.92, P=0.0333); (C)& ol AHH WaE 43 A, (D)
= AaLuE (V02) W3S AT Aolw, (E)= locomotor activity W3S ZAH3 AO R, two-way ANOVA
bonferroni posttests A], T P <0.05 iz vs shGRP 2] WM& 2|w|s}al, unpaired t-test A], *&
p<0.05; #*= p<0.01 thZ" vs shGRP A 2] W]XTS 2W]3slH both unilateral and bilateral; n=3~4°]T}.

T 10& 59 %<t 4-phenylbutyric acid(4-PBA, 200mg/kg, ip) AAglel] o]o]A MC4Re] A<l MTII (3nmol,
icv) 9l MC4RS] ZAEAQ AgRP(2nmol, icv)E A st ZF A7) HE2 Ay Hol AHAFS 54
(A)&4-PBA, MTII, AgRP Azlo} #xd A3 2AES Yeld Zloja, (B)v 2 Azt ¥ AFTs
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###p <0.001 versus AgRP+MTII,
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2ot v AHNA, GRP783 MC4RS] AFt 58 S/M7IE EES fFaAdiez Xgss nlwt A&
ZA 5 B3 Ao

Eoabgo) glojA, A EFS GRP78 T MC4RY wd& F7HA71= 4k GRP78 XEE MC4Re wHelS F71A]
e A FqE T A FE FollA AuE s o] dds EHo=E g 4 9lon), ol IAEE AL

Eoubgo] o AAdoME JUHAS F3 F7]14 ER stress7t FEE vp$-~ 2 @74 ER stress’t
upg-229] Al S AS ALg-Eke] GRP78F MCARS] wd ! o]5 7te] A3¥ FEE western blotting ¥ H
XA (co-immunoprecipitation)S =3 &<ld A3, zZF A3 2, ER stress ¥# gwd=z ez
X-box binding protein-1(XBP-1)¢] oF 2| A E Z7FES E3] ER stress?d RS ¢
Arow gle 4 dlen, 4714 ER stressE 2% A9, GRP783 MC4RS] Tdo] zhzh 44k oiu] 137%,
133%, F7h=Eel Sl ¥, 7 oA SE AN e o 609 FAaEE 232 Flsda(s 7
°f A % B), @74 ER stress i A . GRP78%} MC4R®] 'I&lo] z}z} A7 tiu] 154%, 165%, S7F AL
, o5 7te] A3 AxE A4 div] oF 3802 HAEE ATE sy (= 79 C 2 D).

o o

B
H

Houkg ol o AAjofo A= Lenti-control Wi Lenti-shGRP782 PVN #9] Eojzom FIA7| 1, 3 a5
47 A& (normal diet, ND)E, o2 3 52 AW AlE (high-fat diet, HFD)E 40Y &<t A|l&-shdA A
7 AHFSE Y F A7 (&% 52Dl S-S v (%E 99 A) A8, oL A, 2AW Ao aF
o] 7%, control ©iH] shGRP78 <]l AT W&ol FolatA T7HES Flsgion, FHAFA JAXE F
7b A YR oy oS FR1skA] ZEpivh. whd, A Aol aFe A= A ® Ho| AT

shelskolth(: 99] B-C).

N
nolx 2%

tio

210] 4 shGRP78l] ¢]3+ Eo]# ¢l W3}

it

uhebA], GRP783} MCARS] Aghol ofshd A, AT S7P7F dAshs AS 2l 4 or, GRP78I} MC4Re] 2
[}

[e)
T =
TS AT 5 s A A9, AT AavE TAEe S AT 5 AT

wowge] g7 Hln oAAE FEYTOD EPSE M oA 2B Ao HE A WAE F

2 oA go], "fEgHoR §E Jhed "HA'H AEAE AFIA F Fo FFES] AETH &4 Y
EA4E AdEA &gv FA e IJAAE Dt A SHo R AASE = 2AAE JoA FHEE= AT
A HARE, " 2 AA A3 AoR2A, A, Bag, A, &% AT, EFU AR, g
Exz gd 9E d2ER &9 FAE, deEs B ojE AR F 1 AR oS EFst AEE ¢ e
W, Ao wat FitstA, SFHd, HdA 5 v T4 HAAE HUME = Ak g FAA, E4Al, A
HWEAAA, A3dA 2 §EAE FrHE R Hrlkste #8d, d99, FEd 53 22 FAE Ay, #FeF, A
&, 4y Ee AAZ AAsE ¢ oy, nAsAE gES~(payvote), WRERZR FIAR(1
dbyoote), EYE, WHE, AUHE, dx=yE, EHE, A&, oA} 1F, XY E, AZd, Z
& ExTolE, L4 AYAClE, AER= WY AE2=, vAdd AFE~, ZEud JEE, &, 3=
FSAMIZA o E, 23| EEAMZolE, &4, utavd AHoHoE 9 FERFE AFEE F Q).

2 o] AV AAA H gHoR 58 Jted HAE 2T AN AE RAES olF fFEdRoR
xstete ouwe APoRE HErtssiy, ATE EE HATE AFoE AxT F vk, B He] ofshA
Ade T (oral), A (rectal), W (nasal), =4(topical; & % & ©S& ¥31), 93}, A(vaginal) Te
v 7 (parenteral; =S, F3} 2 AWNE ¥3) Folo HIFd A = &Y (inhalation) & 9

=

(insufflation)el <3+ Foo] A3t Je& EF3ir),

woune] YRS FEYROR TP AT Fol§ AFoRE, oF Hof AAl, ERAA, ZAA, 7§
4 OEE fARYY, 2ARY EE 3y, dud, Se Eb AXE A4, AY EE AYAZAR A
ootk A4 2 AE 5O ABeR A A, FEos, AtRes, EHE, WUE, AR, ouz
Au, AEEos Ex AdEi e AYA, TLe TadelEs ge FYAl, 54 A¥ mE nTel A
Bl g A, sHobZal s, AHol2al A%, AHlUFRIZA UEF b Eeddazes o
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