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Clinical application of Nesfatin-1 to obesity from the point of the suppression of
adipogenesis.
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Nucleobindin—2 is a 396 amino acid EF-hand Ca* binding protein that can be
further processed to generate an 82 amino terminal peptide termed Nesfatin—1. To examine
the function of Nucleobindin—2 in adipocyte differentiation, culutred 3T3-L1
adipogenesis were incubated with various concentrations of GST, GST-Nucleobindin-2,
GST-DNesfatin—-1 or GST-Nesfatin—-1 prior to and during the initiation of adipocyte
differentiation. Nucleobindin—2 treatment at physiological concentrations decreased
neutral lipid accumulation (0il-Red O staining) and expression of several marker genes
for adipocyte differentiation (PPAR +, aP2, and adipsin). In contrast, deletion of the
Nesfatin—1 domain in Nucleobindin—2 (DNesfatin-1) had no significant effect on 3T3-L1
adipocyte differentiation. Although Nesfatin—1 treatment alone also reduced 3T3-L1
adipocyte differentiation and expression of marker genes, this required super physiologic

concentrations. Moreover, 3T3-L1 cells stably over expresseing Nuclobindin—2 displayed



a significant reduction of adipocyte differentiation. In contrast, reduced expression

of Nucleobindin—2 by shRNA resulted in a marked increase of adipocyte differentiation.

Taken together, these data indicate that Nucleobindin—2 is secreted from preadipocytes

and functions as a suppressor of adipocyte differentiation.

SRR ERA
(GHEHAL : 1)
B SRS s

200 8HE 2, 300, 000 690, 000 2, 990, 000
200 9FHE 800, 000 240, 000 1, 040, 000
201 0K 600, 000 180, 000 780, 000

FEE

FE
&t 3,700, 000 1, 110, 000 4, 810, 000

WFFEsr 8 o ARG

P o5 FE « fBH - SRR - JEP ik

F—U— K e, JEM2ME

1. Eﬁ?ﬁﬁ'ﬁﬁﬁ%*ﬂ@%ﬁ%

e % 1X . procolipase % Hilk ik & 9 5
enterostatm M (1) AL E A E RIS
Fe A~ CTRER R 2 SN2l 325 Z &
(i) @R R Z i A B FEEEHZ R LS W
Osborne-Mendel 7 > bk TlX enterostatin @
level MMEL ., @RI E % 4 Al &
Z B SR AR L 1K BT & R SBB/PL
Z v b TIX enterostatin @ level BAEHEHWZ
L. (iii)enterostatin ZFrRIIZ RIY &5
35 L BRI &% 5 2 7~ Osborne-Mendel <
v MZBWTEEBEMAE BICHDT5 2
L U, BEAEEEZ IR %
T a—F ik, BOEICBT DR L LR
AETE % 15 S A HE OB R & R 3 IR AE O TR I

XA R RiEO—DEEZBND, L
L7236, enterostatin @t b EEE ~DEE
RIS OREITEE DN O TIER -
7= (David A. York %),

MEFEFR 21X, Fi- B mtImE & L
Nesfatinl %% 5. L. EMOHEIZEIH T
WDHEFEL & HITHE LT, I OTERB W
T, BRI Z IS5 Z L TA 7T
RTHDN, MFIOES VD TRIEE 5 & RE
DD LIIMT, KD /NT o A% R FE DU
EE LT RSN D S,

JE 2 ia i3 5 BT REROIHIZ T TR
< [RIRFICEHERZ AR R 0O HE R ONE I HE
fa D RERACZIHIT 5 2 & A2 TIT O 2
ERHRAVUE, KV ERRIT, KV ST
FEORIZDIRVIERIEL 72 V155 D TR
WA D, TORRBRBLENG, AlElF 21X
Brain—Adipose Axis 72 HEaAIZEH L, &
Z Wl 2 K I3 AR AR 2 A7 (E LARNG

AL OIMHFIFIZHELS BHb > TWH DO TR
RWinEEZ FREEMEINFTH D
Nesfatinl DRI ~DISHEZ M E 2.
Z O eI~ s b Bl VE iz 2 T
REITHOZEE LT,

2. WHEOBEM

L7 F > (Leptin) (3H /172 IR IRHEGER 47
FThoTen, b MEEHFICIZL 7 F B
PEDFIEST DD T, BUEZOF, VIF oD
JEGSIEEIE & L CORREMHITTEN TS 5,
—J. Nesfatinl |V 7FF B MEEET 5
JEFSEIE T BT, BRIEIRE,
REOBDVIENRDOEND Z L E2F LT
R LG Z L, o T, JERREEKL L
Tk b~DERISHAEE 2 5 L, Nesfatinl
Zﬁk%@%ﬁﬂﬁf%kmbhé A5
1%, Nesfatinl ZHABRGEAMHIVE R 2373 ?53) E
NOMENTIHET L, F OIEREFE

¥ Nesfatinl OFERHNH] ﬁfﬂ%uﬂ@iﬁﬁﬁ’ﬁ%ﬁ
REIZ DWW T, BT 2R AR TR S O et & H
BLT, BERNMIIT 7o —F1550DTH 5D,
W~ T, =70 H 1172 IR IR % B ok
B A[REMED RN Z ST 2 T, JENARIR O 4y
b« FHYEOBTICE L TH-2MFE L &
nNadZ ENHFEINS,

3. Wik

KT =7 NI, LFD 4085
TN BR D,

(A) 3T3L1 fEff#MA & AV /= invitro DR T,
RS ~FE 2 DPREED Nesfatinl % ijhi
RO LTMT 5 2 &k v,
Nesfatinl (ZASHAHIAE~D 73 LANHIVEH 2378



D HENANEDNE 0il red Yo lZ TEEMIC
WalT 5, £/, real time PCR (Z CHENGHM
fao~—4—43F (PPARy . Glutd %) DI
Ik EEANTRETT 5, PRk 20 42)
(B)3T3L1 AiTBRAR ML O MBI AFAET D
43 C Nesfatinl & HERMICHEAT D0 T%
RE -+ 27wv—=22795, GST-pull down £
(2 LC/MS (JEik 7 v~ N 7T 7 EEONTERE)
EHHLTITY, /a—=2 0%z 06,
3T3L1 RiEFAE G E IS S 720 |
RNAi T knock down Z1TV>, AEIGHIAL~DLy
b« FFEICREE 5 A FABRE 2 MR T 5,
(CERk 20—21 425
(C)Nesfatinl % 3T3L1 BiBRABNAHIAIZ RN L
7- BSOS 7 F L DFRMT % HE BT RNA
array TIT9, ZO77a—FIzkv., Bl
R ~D oAb & Ml RET T D B = 7 s
T T IMARERDH B N7 B[R B 5,
(CERk 20—21 425
(D)Nesfatin (Nesfatinl DRFIEEAR) @ T290
X Akt 12 X0 ERRIL S NS5 TF— T NICTE
1E% %, Nesfatin 23 Akt |2 & 0 Bk & %
DR Nesfatin 23 Akt [T LI D 2
EOEHEZE (Nesfatinl OEAL « %
HAE LT D00 AL 72 0VE) 12OV TRET
T 5,

4. WFFERR

A.Nucleobindin—2 (ZIXAgHi L3I 1EFH 23
GFETHZEEZHLMNI LT,

B. & O FEVERERNLIL, NesFatin—1 OFERS Tl
72 < . Nucleobindin—2 £FIZH B Z & & RH

L7z,
C.Nucleobindin—2 T (M i 88 5 Hp i /F H 23
FHETHZ 2R L,

5. E7pdEIm L
(WFFEFRAE . WFIEoHE M OV 24 12
(=S

GEsEams) (BT 1R)
1. Yamada M, Okada S, et al
Troglitazone, a ligand of peroxisome
proliferator-activated receptor—{gamma}
stabilizes NUCB2 (Nesfatin) mRNA by
activating the ERK1/2 pathway: isolation
and characterization of the human NUCB2
gene.
Endocrinology 151 2010 2492-2503
EHH Y

2. Tshchiya T, Okada S et al

Fasting Concentrations of Nesfatin—1 Are
Negatively Correlated with Body Mass Index
in Non—Obese Males

Clin. Endocrinol. 73 2010 2494-2503
EHH Y

3.Ando T, Okada S et al

Impaired glucose tolerance, but not
impaired fasting glucose, is a risk factor
for early-stage atherosclerosis

Diabet. Med. 27. 1430-5, 2010

EHH Y

4.Shimizu H, Okada S et al

Peripheral administration of nesfatin—1
reduces food intake in mice: the
leptin—independent mechanism.
Endocrinology. 150, 662-671, 2009
DD

5.Horiguchi K, Okada S, et al

Aberrant histone modifications at the
thyrotropin—-releasing hormone gene in
resistance to thyroid hormone: analysis of
F455S mutant thyroid hormone receptor.
Ryohei Umezawa, Masanobu Yamada,

Endocrinology. 150. 3425-3432, 2009
Hitd v

6. Shimizu H, Okada S, et al
Administration time difference of
Candesartin effect on albuminuria in type
2 diabetic patients

Hypertension Research. 32, 527-528, 2009
Bt D

7.Hashimoto K, Okada S, et al
Carbohydrate response element binding
protein (ChREBP) gene expression is
positively regulated by thyroid hormone
Endocrinology. 150. 3417-3424, 2009
B D

(FpR] G
1.0kada S, et al

CDK5  inhibition restores TNF-alpha
induced insulin resistance in 3T3L1
adipocytes.

70th Scientific sessions (ADA)
2010. 6. 25-29 Orlando, USA



6. HFIERHRK

(1) WFzefRE

[l F— (OKADA SHUICHI)
FERG R « R - GiRm
geEFE 20260474




