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IR R OMEZE (3C) : Unlike white adipocytes, brown adipocytes contribute to energy
expenditure and non-shivering heat generation. However, the functions and roles of human
brown adipocytes have not been fully understood, because the existence of brown
adipocytes in adult human remained controversial until recently. It remains almost
unknown whether some soluble factors are produced by brown adipocytes and play
regulatory roles in systemic metabolism. Here, we attempted to analyze functions of
soluble factors produced by human brown adipocytes Genome-wide gene expression
analysis of brown and white adipocytes using DNA chips suggested some putative protein
that may be selectively secreted by brown adipocytes. We constructed chimeric genes for
the candidate proteins fused with FLAG, and transfected them to cultured cells via
electroporation. Western blot analyses using anti-FLAG antibody demonstrated expression
of the chimeric proteins in the lysates of the transfected cells. In contrast, we also knocked
down expression of the uncoupling protein 1 (UCP1) in brown adipocytes by short
interfering RNA, and subjected the cells to some functional analyses. The UCP1-knocked
down cells retained some functions, albeit at a low level compared with wild type. Further
analyses suggested that the function was possibly mediated through some soluble factors.
Thus, brown adipocytes may exert UCP1-independent functions through producing soluble
factors. The present results may have strong implications to understanding and control of




diabetes mellitus and metabolic syndrome.

AT ERA
(AHHEAL 1)
R R &
SEATRTERR 2, 900, 000 870, 000 3, 770, 000
O R

P 053 F - A H - WRSREBIRES: - A

F—U—F Mot HEER

1. #FZEBRAAE S FI D 5

HEEHMET, SYHERkORE T R LX
—ZHFPENEN & L CHT T 2 DA 63, K
NTERRONZEGEE LT, VIFU . 7T
TARRK T FUE, SEIERTTAHRYA
NA v EEAL, ERMEESER L Ta
e RN 5 LT\ b,

—J7. BEfsMAEIE, B b TR
DHIFEL, RATITFEAE LRV E, KiTE
TEZ LN TE7, 2009 FEI2/2 > T, FAD
SHE LI, MERR. R, BESE B e
JHHREDSTEE L. BEREL TV D Z & B )
WSz, WBEaENIEOE & BEEEIX, BMI
& ZERERE A (S AHRE U, IR, HEIRTE. &
BIMJEDHEETIXIEEAEFELRY, Zh
LOFEENL, BEMEHMEIX, B MY
TH EGIBAE & i, I & ihEae R
WENHT2EE20NDM, TOFEMITE
3o TR, F£7o, wBEiElMaiz X
HRBEE DA = AL E LTIEL HBN
TW5, UCPLIZ X D= RV —{H% - BEA
PIAMZ, Bl & o X 5 2R EEN H
HMTELTII, IFEAERMTH A,

2. WREOBEB

WML, 2 v R U 7 NI
BAZF I35 UCP1 (Uncoupling protein 1)
N, BIEERICLVEKAINTZI ha s R
U7 RNENID T e N AREARLE . ATP &
e By TAETICMETHZ LIck- T,
Rl Z B b iR LIz r VX — %8 L L
THHT 2HIlRTH Y | =3 F— il &b
FEEGHAE B ST sl Tch b, £
BT AR, TPERE S & AR E R E O E
WCHEBEREEIAZRT-T, LaLR2 6, UCPL
T DL ORREE, & ITHRMER T2 L
TEREBEIC OV TIE, 1IFEAEH BN TV,

T i3, BEOIETILZ 7583 2 5l 2 BR %
L7z, =2 CARMETIE, 2o E2 AT
18 B N AR 23 PE 2B 3 2 M IR+ o fifhT &

Z OEREMT 21T o 72,
3. WHEDSTIE
[En 7T tBelRiMie & Afls

JhARAEA> 5 RNA ZEREL L, affymetrix £k DNA
chip ST E2AT > T ) KT A RIRER 15
Boa 757 A VERET LT,

[in vitro s 7 AR & figtt] 1Befs
IARBE S ERIR AU BEAE L, MRS i &
B ETHREINDNL OO AL IZON
T, FLAG @A SH 72 2 T - AlEL O
G aEEL, ZORINT ¥ —2ERL
7oo HERMIRICERZLIETEA LT, M
oD Z A t— & 153E B2 B L HLFLAG
iRz 2 A X Ty NTHENTL
770

[UCP1 FEEAFHIMEREDIRAT] 1B ARG
|2 UCP1 125 BLH) 72 short interfering RNA
(siRNA) %3 A L7z, UCP1 O¥HE % real
time RT-PCR TRHflite, fix D7 vt A Ik
L7z

4. WFFERE

CEETIREMEH] DNA~A 27T LAME
Br 247 > C AR & OG- 3L7
07y ANET ) LT A NI LTk,
et R AR 2N BRI PEAE L, s
TWSND ETIRIND N DDA
<&M UL,

[in vitro s 78 ASEER & fifT]  FLAG %
BE L7232 T 72 AiE < OBIE T & B
FIARIZ invitro AL V= A X 78y K
TR LT & 2 A, B Mako 7 1 &
— N TOH, HABLBETDOEDNPRBD LI



7 (1Bl 208 9)

S3 sS4
l | |
Sup Lys Sup Lys
100 =
75 =
50 =
37 m
25 m

1 FLAG BE7ZAIEL S3. S4BT %,
C2C12 FMICER IR TEA L, 16 B
HBE B3 (Sup) & T A k&— 1 (Lys) ZF#& L7-,
HLFLAG FiAZ W = 2 & v - 7 ay Mg
1To7=,

[UCP1 FAKAFHIRERE DFRNT]  UCPL %/ &
7 X Lzt tla ke z 7k L <.
Fix D7 veAIZLIzEZ A, UCP1 &%
BRI 2@ EIEHMR LV IR0, —
EBOMEEN A RICRE I N D Z & DR X
7= (data not shown), Z 5 OEREITIK
PERF- 23 2 aTRErE NS 2 bl (data
not shown), L7-23->7T. tomislhfiiniL
EHWNAERT DR T2 0w 52 &
T, UCP1 FEKTFIEDREREA 7= L T W B H[
BEMED VRIS T (BERYEGR ),
AIFFEDRRIL, FERIFOA ZARY > 7
EERE D FRARE & HIENC RS O < ATREME S A
RFTE D,

5. FEipREimLE
UeEEEm )
1) Lansoprazole Inhibits Nitric Oxide

and Prostaglandin E(2) Production in
Murine Macrophage RAW 264.7 Cells

Nakagawa S, Arai Y*, Kishida T,
Hiraoka N, Tsuchida S, Inoue H, Sakai
R, Mazda 0, & Kubo T. Inflammation.
2012 Jun;35(3):1062-8. doi:

10. 1007/510753-011-9412-7. (&7HH)

2) Silencing the expression of connexin
43 decreases inflammation and joint
destruction in experimental arthritis
Tsuchida S, Arai Y, Kishida T,
Takahashi K, Honjo K, Terauchi R,
Inoue H, Oda R, Mazda 0, & Kubo T. 2013
Apr;31(4) :525-30. doi:

10. 1002/ jor. 22263. Epub 2012 Nov 19.
(&EHA)

3) Myostatin acts as an
autocrine/paracrine negative
regulator in myoblast differentiation
from human induced pluripotent stem
cells. Gao F, Kishida T, Ejima A, Gojo
S & Mazda 0%*. Biochem. Biophys. Res
Commun. 2013 Feb 8; 431 (2): 309-14.
doi: 10.1016/j. bbrec. 2012. 12. 105
Epub 2013 Jan 4. (&FHH)

4) In vivo gene transfer using
pDNA/chitosan/chondroitin sulfate
ternary complexes: Influence of
chondroitin sulfate on the stability
of freeze—dried complexes and
transgene expression in vivo.
Hagiwara K, Kishimoto S, Ishihara M,
Koyama Y, Mazda 0, & Sato T. * J Gene
Med. 2013 Feb;15(2):83-92. doi:

10. 1002/ jgm. 2694. (&FeH)

5) Mild electrical stimulation with heat
stimulation increase heat shock
protein 70 in articular chondrocyte.
Hiraoka N, Arai Y, Takahashi KA, Mazda
0, Kishida T, Honjo K, Tsuchida S,
Inoue H, Morino S, Suico MA, Kai H, &
Kubo T. J Orthop Res. 2013
Jun;31(6) :894-900. doi:

10. 1002/ jor. 22307. Epub 2013 Jan 17.
(EHEAH)

(PESEI PEHE)
FEH DA BBV 0% O RTT ik

FEHE - EWHES. AmE (B
HFEZ 5 RFFE 2012-156066



I AR AR FHEN
HIEA @ 2012 CPRk24) 47 H 12 H

6. WFIEhE

() WFgEfREEE

SH  {& (MAZDA 0SAM)

T SEERL RS « [EEAFER - B
MK : 00271164

Q) Mot

L

(3) HHEAF IR

JILA - (KAWAHITO YUTAKA)

A NLERL RS « B RL - R
WMoeEH‘RZ: 50336731



