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A 20 FeH ARt
Milipore Co., Bilerica, MA, USA
KDa oI3% 1 kD o)) el Egote e
£ Eehadd, da o
o _:_

A7z 3 20T H#Ast

AA &45 FE43AHT. 1 F 9-gAS 13,000 xg
S UKo =m WFﬂfﬁi}‘ﬂ*(Amicon Ultra-15, EMD

o}n

.
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[0080]
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[0084]

[0086]

[0087]
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<AAld 2> 3T3-L1 AGAFAZ] £3 f= 2 A5 A

Ao AFEE 3T3-L1 MEZE ATCC(Manassas, VA, USA)olA ol AFEsIITh. 3T3-L1 MEE XA TFAHEZ
2 73} fF=Al(differentiation inducer)E X glstd AWHERZ E3lve AEZ, wg 2 F3 wlx = DMEM
"l A (dulbecco's modified eagle's medium high glucose, DMEM; Invitrogen, Carlsbad, CA, USA)el| 10% -$-¢f
o}8 A (bovine calf serum, BSA) ¥ & (antibiotics)E Z7Fste] 5% CO,, 37T AFHIo]ElN A wFF3AT).

A 37} E3}(confluent) el 7} = E YA (trypsin) /o€ dtio]olwl g Egfol A EAL

(ethylenediaminetetraacetic acid, EDTA)E A3 T AHNEE Zo} AR (L-70, Bekman Coulter,

Fullerton, CA, USA)ITE. T &, 3 x 10 A% /welld] RER 6 Dol B33 & 1006 3} AE)7} =9 48
A ZF g 3 DMEMO] 10% $oF A3 B3t FEA 23 mg/ml 3-ofo] AE-1-w & AEl(3-isobutyl-1-
methylxanthine, IBMX; Sigma-Aldrich, Chem Co, St Louis, MO, USA), 5 mg/ml ¢1&#(insulin; Sigma-
Aldrich, Chem Co) ¥ 1 mM @ A}WE}<=(dexamethasone; Sigma-Aldrich, Chem Co)o] F7}F¥ ®ix](MDI)Z *] &3}
o] 48A17F wor E3E frstgdr. 1 %, 29 witk 10% $-efolE A (fetal bovine serum, FBS) DMEM ®iA]ol] 5
mg/mle] dEdo]l H7td wixE wAMFATE. A7) AAel 1oA 42 1 kDa ~ 3 kDa ¢ A&ar JEfo| =&
x3ete EHEEAS JEEsE, 1 kDa WRRY] AR FEel=E xdete AAAAY FF9
R ExY] ) ddetolA e EZoMA Tt ES w3 % oix] H7F AlHFH 2ol AHsiglt.

<AA 4 3> 0il-red-0 YA

7] AN 29} o], 3T3-L1 AFAHAEE 74 &t E3AZ T, wiXE AAs QAFAEFA AR
(phosphate buffered saline, PBS)Z A&t 10% XEE2LU3o]=(formaldehyde) f|HNo= AHNEE

AA AT, A QAR A7 AF E ) oil-red-o 8N H7)E
"—‘.‘% AAG &, SHTEZ MAste] dAx=AIAT. 1 5, 974 dn
et (isopropyl alcohol)® AAH XWE &3)3e] 510 nm oA

0&3F A2elA AAstar, oil-red-o
o] &3} 100% ofo] AL R
_i_

il

oﬁ_&

i) OPO

<AAA 4> AT AT AE AEE A

27 A NI o 7HEEa &l A A 3 9] Ay Eol FEFE w2 =A] A=
MIT(3-(4,5-tH|gEo}&-2-9)-2,5-tH e EgtEE] 3 HEnlol&) %
AAle 29} Fo] 3T3-L1 A|xEe] &3} A4 T o Jteidlas e
L2 20 pl® ZF do] At 427 st ekl O]—r, Fe s
e AFxjol=)E #H7tstel MY XEvd(formazan) AAS &3AIZ FH, wfo|A2EHolE BEFFEA
(Biotek microplate spectrophotometer)& ©]-&3}o] 550 nm°ﬂ/\1 TAEE SHFL, AE AL THEES
izae] gk gk NESEE HE 54& AHEsiglt.

<A A e 5> o}t]Z €l (adiponectin) THA Hd =

fre o Tl =] Aol ok AWAEe] ot x|
3l A" SR (western bolt)E AAISHTE. ME A7}t
Halol duildS g=Fet $, 109 213 A (running gel) ¥
4.5% 2~el7] ZA(stacking gel)S ©]-&3}o] 125V°ﬂ SDS-Ee|olzdolule] = A(polyacrylamide gel) #7197
(SE260, Amersham Biosciences, Uppsala, Sweden)= AT 7952 Tl gdilde Edxay Wi
(transfer buffer; 20% "€+, 25 mM Tris-HCl, 192 mM Z&}o]Al)E o]&3}e] 350 mAol Al 12087+ o] W] 2
v-Edn WH Y2 (immobilon-P transfer membrane; PVDF transfer membrane, Port Washington, NY, USA)
o7 olFAAY. dWjAo] olFH WHYAL 5% A f(non-fat dry milk; skim milk solution)® EZ7]
(blocking)3F3ith. 4ColA A=} A wd HAEE HESY] 95k TBST(tris-buffered saline and tween
20) &l 1:10002.2 3]Aste] 24A17F WhEAIX1 $ TBSTE 33] AlX&dvk. 1 F, o]zt A& 2417 TBST
GNo 1:20000.2 3]A3ste] wkEAl7)a ThA] TBSTRE 33 A&t SHF= & o o g F dugl
o ECL #HAl 7]E(WSE-7120s, ATTO Co., Tokyo, Japan)®] AAlef T3 ME 1118 42 & SFIAS =x3)
3, X-A HEX-ray film; CP-G plus, Agfa Healthcare Ltd, New Orleans, LA, USA)ol| =% %

54 2719 AR defol=g ¥l
WEF P B3 wd wuds) w0
we AECES 7S A5 % A%
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<AAd 6> AT ATHE B35 vpFA fAA ] A A3 PR 24

AR 5 @ Thedalae] A Al 23 vhA A nRNA Rl viA= e #1st

71 18l Azt PCR wAe TR, WA, 7] Al 29 WHoR AWAE 237 dnE AlZelA

A& AASFAL PBS 10 nL=2 F | ATt RNA &8 98] AlFE Aaxzdd TRI AlekS A 3ka 1.5 nl 7
3

o 1oL BF3 F, 1-REr-3-2222eg 200 pl 4 7l 3027 E5
o I 3 TS A A2e FHo $AU.

371 e ol 2 FrAl TRkl o] = e (isopropanol)E H7EERe] 20Tl M 2413k o) WAIR - €
A2](13,000 rpm, 153, 4C)ste] Asei& AAS AT, A AA F Fe Adwel 756 AeheE Hrtst
of AH3 F AAs DEPC(HolE spo]27tH ol E) A FHFE H7bste] 65C FxolA 1083t uHg-A]
A AABE o] RNAZ FE530t

A7 o2 FE7 RNAS o] &3lo] cDNAS A3 3, mRNA LS F2lsl7] 98, SYBER Green(Takara,
Ohtsu, Japan)& o]&3}o] AAIZF PCR (real-time PCR; Takara, Ohtsu, Japan)S 33ttt B4 tiite] &
A= AWML 23 vbAQD ofME CoA ZFE5HA 2fobA(acetyl CoA carboxylase ; Acc), Z=H|oF=YU-CoA
Ex3ta (stearoyl-CoA desaturase 1 ; Scdl), AWAF 3 &A(fatty acid synthase ; Fas), #&ga
(perilipin) ¥ 1€l (leptin)e] AT},

AAZE PCRES 4=35t7] 918l AF&® Zelo]m (Bioneer Co., NY, USA)2] A7IMEL 7] <& >3 om, AN
FPCR HAS 271WA 95T 30%, WS 95T 5%, old® 60T 163, A% RE&2 72T 10%= 3hof 40
Alol&& FYPFoEH o] FolF Tt

F 1

AR i Zgtoly] Mg AEis
Thp Ak 5" -GTGAAGGGTACAAGGGGGTG-3’ 1
ke 5" —-ACATCTCAGCAACCCACACA-3’ 2

Acc Ak 5" -GAAGCCACAGTGAAATCTCG-3’ 3
ke 5" -GATGGTTTGGCCTTTCACAT-3’ 4

Fas Ak 5" -AGCACTGCCTTCGGTTCAGTC-3’ 5
ke 5 —AAGAGCTGTGGAGGCCACTTG-3’ 6

perilipin A urak 5" -GATGAGAGCCATGACGACCAGA-3’ 7
ke 5 —TGTGTACCACACCACCCAGGA-3’ 8

Scdl Ak 5" -CAGCCGAGCCTTGTAAGTTC-3’ 9
ke 5 —GCTCTACACCTGCCTCTTCG-3 10

leptin Ak 5" -GAACCTGTCTACTACTCATGCCAGCAC-3’ 11
oA ursr 5" -CTGGTCCTGCAGCCTGITIG-3 12

&3 FHE A7) AN, BTAN AAstel 95TE FAHOE shol, 0.5CH F5A710A 80 WeAA Lt

<AFd 1> Z2YAAEY #§59 FHEEAY S JIFEHES] ATARE B3} 23 24

A ERE, ol AR T Wl AR (isobutylmethylxanthine) 2 2%9]
dAAAY fr o Zheel s Zbzh 200, 400, 800, 2 pg/mle] FE AT ste] AWAHER E3HAZ
@JJr(ZEH“) et obe AwE ABDE = 1 2 = 20 YERASIT

WA, = 1 Fxshd, 1 kDa o] 3 kDa olste] JEte|=g ¥3tets SotR =AY O Jhedded R
wret A AEe] #shE oAlshe 24S vehidTh

:JEM = 2%— %}éé}ﬂd, 1 kDa wgte] fefe]=g sk SopHaxe] v JfFEaEe v Ao

Z=32

stoit.

Xd?x]%*ﬂiﬂ] e Al dad,

F

J&
~l‘$
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<H¥ 2> g Tk 23 AL TRl e ATAL £33 3 24 v

=~

AFAA E 355 Al A&, gAlveEls, olo] A -Ev|EAE (isobutylmethylxanthine) 2 3% 2
AAAE FF9 @ eRelE (1 kDa wvke] @ hpRelES e dEtolAl, THEEAY EE 7
EgtolA] A v BE)S 747 800 pg/mle] ¥ Aelste] AWAER B3Il AF(2gz), 2
0il Red 0 34 Az(o}d] @AmA AFDE & 30 JERSIT.

Z3W, I Aggout &l 7heRaEe Meaha] o2 A dixaredl va] ddetolAl
Al ) sheaE, SdtREad A ) ledage] AARe] #ike Hske dAdS dEhiiY
by [e]

[
1Y,
o
H
w

[o
Y

WA, olelg AT Fde, 2A7te] AR E

£
ot A, " S A o“ﬂ+ T3 e 2E T dee ¢ Ao

<d¥ 3> ZAAAY /5 @ JleEdEY AX 54 5

1 kba vigke] A4 vﬂEME—g- Loshe Sehreae A v eudRe) AX 54
10 UPERGE mioh o], 3131 AWAEe] AERel FFE wAA e AL AT & YA

A3 & ZAAAY /5 2 JHEES] oI B APEAE AARRIAS] FEe] WA= I

oA BusE gl dd sEror AWM ¥rt B3 ugl o wdeko] Zt
He AoR RIuEAvt. wepbx] AWAE B3 X1 AxQl ottyxddoe] Ax wg miAR #HE= e

ek, AWAEe] Fshe A 24 Ao g MEE= FHAEY A9 2Hg
k= HAFQIA(transcription factor)Eo] AWAER H3lu= FAHodA LdFET, wlgba, o]2]o] PPARY,
C/EBPa @A WAL el

o
o
r o
Hl
)
au
flo
By
o
=
Hl

T A, E 59 BE REstel mE, ATARALS RAFEAA AAA fFEo BetuAd @ )
FESE(L kDa vHe] HEol= XIS FEEE AR W, AL wFAoz B oEde wd
> FAG Az, H3h hRTol W AP FEh FABES ojEuue WHE FrhE A2 FAT 5 9

£ W3 A70 A3, AARIARS] PPAR-y 2 C/EBP a2 w4
= S AYsS ul PPAR-y % C/EBP a9 @&o] ¢S
=7}3h= agi urEM 1 kDa "Rkl A&z} Felol=s E3sle ZRE AE o RS A

N
i3
rﬁ(_,{
o
ofy
N
=
ol
2
}11
re
)
o,
o .
=
i
oy
=
N
)
&
Mo b
S
i
il

<d¥4 5> ZAAAY 75 @ JteEdEY AW ATAX 23 v {33 FEA vAE 9% $d

A AFAEe]l F3F vbA A Ace, Fas, perilipin, Sdel 2 leptm mRNAS] #&-S Eelsly] 93,
AIZE PCR 241 Fdls A3, &= 69 YR vle} o], ZAAAD {30 EFHtEEXY o TR HE(I
kDa WRFe] HElol= x3F) 800 pg/mLo]l ME® AxEoAM = AEAE E3F vfA FH1AQ] Ace, Fas, Az,
Scdl B ¥ ] mRNA Z&o] MDI &5 A Alxe] H&) fFolxoz F7te e AT = AU

¢

47 ARERE BAAAY FFO BehnEAe] W AFRAEQ KDa viwe] Helolt EFho] AT ¥
HE 2aGUE A G4 B8 90 4 220,

webd B owwel nhE 0.11 kha o4 1 kDa MFHe] ARA Wete|= g mAshe BAAAE FEo W s
PR APAE B8 0L 5ol 9% 7§ = O NS S8 24E, FF AU £= 2§ ok
2B, A Af D 4Y 24F, FF EE 99 NG A2AF 2AE, 2R AH Bt 2R 208 24
B 5o wahE vehd F Qe o wol: 9N AFE DR R 2YE ALEL A¥ F& FE
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olfor B iy 8o EAg BES A6 Tede v, @Al B9 AAE 7R Ao Al loA,
olgigt FAA 7eS oA upEkH g AAIGEY o, oo o3 & Age] MYTt AgE = Ao ofd H
wWasich, &, 2 Wyge] AAAHQ Hele HEE FAFEES aREY SIHEC 5t FojHr),
k=3
E9]
*P<0.05 vs. MDI control
#p<0.001 vs. MDI control
c 120
(=]
g 100 *
E"‘ 80
g£ 60
T 40
2 20
= 0
FHT<3kDa 9 ¢ 02 04 08 2
(mgimL) et ol s B
MDI
MDI
FHT<3 kDa
(mgimL) © 0 0.2 0.4 0.8 2
o
-
L1
14
o
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EH2
#P<0.001 vs. MDI control
£ 250
2 #
& 200 #
2 #
§§‘ 150
S~ 100
3 50
= 0
FHT<1kDa g ¢ 200 400 800
(Hg/mL) _—
MDI
MDI
FHT <1 kDa
(ugimL) 0 0 200 400 800
o 2230
o
b v
V2 AL :
5 ¢
EH3
—_ P=0.05
£ 480
5 160
= 140
s 120
-
S 60
- 40
a 20
- 0
Protein hydrolysates 0 0 800 800 800
< 1kDa (pg/mL)
MDI - o+ + o+ o+
-] .fgg d,a'
v;;’}# Ry &
O W
&
MDI
Protein hydrolysate
(800 pgimL) 0 0 Alcalase Flavourzyme Neutrase

Oil Red O
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Ry
120
= 100
2 80
E 60
> 40
o
3 20
0
FHT<1kDa 4 4 04020408 1 2
(mg/mL)
MDI - + + + + + + +
=85
A
MDI (6 Day)
FHT <1 kDa
0 0 200
400 800 (oo
- e eE S | PPARY
B
MDI (6 Day)
FHT <1 kDa
0 0 200 400 800 (pg/mL)
e wmn aus BB | Adiponectin
k=
$ 400
tz
ELEam
5 200
= 0
£ & 100
o
14 0 =
FHT <1 kDa
0 0 200 400 800
(g/mL)

MDI
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k1

)
>

Acc 20 Scd1

=
o

s

1.5

1.0 "
0.5 .
e .
0 0

0 800 800
MDI MDI

s
(=]

o
e o
=

Relative mRNA
expression
(Target gene/Tbp)

FHT<1kDa
{(Hg/mL)

(=]

Fas Perilipin
: 20 P
| ik

1

15 '
‘ | 1.0 : “ll
5i 0.5 |III
il oL = =
0 800

0.
FHT <1 kDa
(pg/mL)

1.5

=
(=]

Relative mRNA
expression
(Target gena/Thp)

0 0 800 0
MDI MDI

Leptin

- e M
o o - 9

*P<0.05 vs. MDI control
**P<0,01 vs. MDI control

(=]

Relative mRNA
expression
(Target gene/Tbp)

0

FHT <1 kDa
0 0 800
(pgimL)

MDI

EEE

<110> INDUSTRY ACADEMIC COOPERATION FOUNDATION KEIMYUNG UNIVERSITY

<120> Composition for Improving Wrinkle, Wound Healing, Cosmetic

Surgery, Treating Hair Loss, or Stimulating Hair Growth

Comprising Protein Hydrolysate of larva of Tenebrio molitor

<130> ADP-2018-0127

<160> 12

<170> KoPatentIn 3.0

<210> 1
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Tbp primer

<400> 1

_16_
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gtgaagggta caagggggtg

<210> 2
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Tbp primer
<400> 2

acatctcagc aacccacaca

<210> 3
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Acc primer
<400> 3

gaagccacag tgaaatctcg

<210> 4
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Acc primer
<400> 4

gatggtttgg cctttcacat

<210> 5
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> Fas primer
<400> 5

agcactgcct tcggttcagt c¢

<210> 6
<211> 21
<212> DNA

<213> Artificial Sequence

_17_
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<220><223> Fas primer
<400> 6

aagagctgtg gaggccactt g

<210> 7
<211> 22
<212> DNA

<213> Artificial Sequence
<220><223> perilipin primer
<400> 7

gatgagagcc atgacgacca ga

<210> 8
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> perilipin primer
<400> 8

tgtgtaccac accacccagg a

<210> 9
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Scdl primer
<400> 9

cagccgagec ttgtaagttce

<210> 10
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> Scdl primer
<400> 10

gctctacacc tgectcetteg

<210> 11

<211> 27

_18_
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<212> DNA

<213> Artificial Sequence
<220><223> leptin primer
<400> 11

gaacctgtct actactcatg ccagcac

<210> 12
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> leptin primer
<400> 12

ctggtcctge agectgtttg

_19_
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