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Induction of Leptin cDNA Expression in Esherichia coli Cells
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Abstract

Leptin gene, an obesity gene, has been known to involve in the regulation of food intake and body weight. It is
also thought to be related to the glucose metabolism, insulin secretion and type I diabetes mellitus. Recently, the
production of recombinant leptin protein has been attempted for the application in the treatment of obesity and the
correction of hereditary obesity and type II diabetes. In the present study, leptin cDNA was cloned from mouse fat
cells by RT-PCR and prokaryotic expression of leptin was attempted in order to prepare a leptin-specific antigen.
Immunization of a rabbit with the leptin-specific antigen into a rabbit resulted in the generation of leptin-specific
antiserum that could be useful in the detection of leptin expressed in various tissues. The sequence of leptin cDNA
prepared in the present study was identical to the previously reported one. Transformation of E. coli(DH5a) cells with
the leptin cDNA-inserted translation vector, pGEX-4T-3-leptin followed by treatment with IPTG (0.1mM) resulted in
the expression of a large amount of GST-leptin fusion protein with a molecular weight of 44 KDa as an inclusion
body. Denaturation of the insoluble fusion protein by 8M urea, 6M guanidium-HCl or 0.1% 2-mercaptoethanol
followed by a slow oxidation could not solubilize the inclusion body. The cell extract was subjected to SDS-PAGE
and GST-leptin protein electroeluted from the gel was then injected into a rabbit subcutaneously for the
immunization. Anti-GST-leptin rabbit antiserum which had a cross reactivity to the GST-leptin protein was generated.
Leptin protein expressed in mouse brain and fat tissues was detected by Western blot immunodetection system using
the antiserum generated in the present study.
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Lepting AWA XN T AF2AE cytokineo 2
A opg-A HIgE §RA Y 93] MR A HeEFen
o] diAa ao] A9 AL A S AL AU
<o) 93 F tH18]. Choroid plexus ol leptin o] Zgst
£ leptin #8471 9ow[23] leptine] #4-2 hypo-
thalamic OB-R(leptin receptor}E %3]4 vehdoie AR
= ¢AEAY 82 leptin £ E&AE AFAE ol 2
3 H, T F O MR dEEda g4 Yo
{6,14]. o|% BHAA & o leptin o] JH ¢ A
& ZAY oplg & ¢ AF 7%E 7 4 R
o8 A4 oo g ¥ ¥ I77t aTHI Stk
HZ Bad g B A AL FHYA LFEEY
leptin#} #@o] ok dF¢TH8,15]. 1ejar Hiwt Qg
d AFHLe v =& A% FAE N3 Jdernz
leptin o] 1&gl o3 7F AR FAR JMeAE
ETh wWebA leptin frAAte] L@ 2HT FA-L Hivke
O g A8 A JA% ¢ S AoR JigEr.
Leptine £AH(167 ofn]ied}) o] ¥lwZA A2 Jgo|=
2A AlF@olLt AE wF AA-AN FAol &8 R
o7 AT gtk A 74 HEE o] &3 leptin
cDNA 23o] Alxgn gJov[17] AZ3F adenovirus ¥
ElE o] &3t leptin cDNAS] ## & 443 ob/ob =}-9-2
o Higt $EYAL AT & ANty BusHoh 19
U oHlghel AESA 7)H L ofF FAX gow AR E
g odhA] o) W] MAH EE AT BANES
A Aol a7HT glet v AAFHAE 43 leptin
TR Wol= HYke dogl= ddol E F Sluhe
Abde] FHEUH5L aEn AHAHY v AF54
leptin frAZE o] &% FHA ARY 54l USE
B3 HAHI7]. FHA 22 wgkES 713 ob/ob vh¢2
= dad H g4 Fud AN FI Hepte
R o) FAF 2 AL 2FE BolT glom o] A}
T2 leptin Gl o] FPE o] gldo] BHHUT
[7] olEo] Holg 4L HITHE E&oln 1YY, W%
g A 9 ul4dF Folth 2T ob/ob whg-2d
leptin FALE WHE A3t AFHA BERE & 27
= ERH51018].
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2 dtdMe rhes AWEH o2 RE 2% mRNA
£ template2 ©] 43l RT-PCR WHOZ leptin <DNA
g $4F o 99 AT 9ud g4 e Aslstn
WAt A leptin DAL f = G oo e &
AE e 7t ZA M BEHT g€ leptin BRI S
A4 sk stk
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Leptin cDNA &4

AF 30 g o ICR A4 mh92 spERZHE AAG
Az 84g)el TR (Molecular  Research
Center, Cincinati, USA) 3 mlE 7}3t2 74170 3 0.6 ml
9] chloroform& #7lst 1527F A3t 3 ALoA 10
E7F @8k 4°CollM 12,000 rppm o g 1087 44 &
gl 4% FE4FS Hsto 2 fAEBeR
€711 15 ml 9] isopropyl alcohol S 7} 9 # 4 4
oA 1087 283 F 12000 rpmo 2 1027 9AE
3}o] RNA AAHES Y91 75% ethanol 3 mlZ 4L ¢}
4° Cojl M 12,000 rpmo. 2 287t Y4 E )3l ethanol&
AAS ¥ DEPC(0.1% diethyl pyrocarbonate)7} I3t
FHT 150 ule] 50|11 260 nmoll M FREE FA3tq
RNA 558 AAF A o2 templateZ ©] &3} RT-PCR
S AAsgch PCR primers Zhang F{25]¢] Hig
Lepiin cDNA 97199% ©¥de 3gse 29
(nucleotide No. 116- 6152 ¥ 3sly @ d F4 A%
A= pGEX-4AT-3 plasmid 9] glutathione-S-transferase
ZE ZHgo] A AAS D v {4 FANIES &
ol BamHI # Xhol AFaL A4FHE 4S8t
=3 Zo] primerg FE(Hlo| 2 Yo}, Y, $=) TA
@3 olE primery sequencex THFIF ZTh
Sense primer: 5-AGGATCCATGTGCTGGAGACCCCTGT
Antisense primer: 5-ACTCGAGTCAGCATTCAGGG-
CTAAC

@Al dhe-& 93 Fejd RNA 1 pgs #Hsix
DEPC & A AFFHTE £IE 8 pE 2& ohg 5X
HAAL 438294250 mM Tris-Cl, pH 8.3. 250 mM K,
50 mM DTT, 50 mM MgCl) 2 ulg 7133 65°CollA

1027} 418} antisense primer 100 pmole, 10 mM

reagent

o

;

R 4



AT Al EollA Leptin #8729 B8 45

dNTP 1 pl, RNase inhibitor 20 units, AMV SHA g4
10 units& H7}etn HFF9)E DEPC AT A3 H74
€ 718te 20 W 2E F 37°Co|M 1 Az F9 ®#HgA]
A (DNAZ 4390 2REL AF9rEL Saiki F{19]
o] Woutal ¢DNA 1 pl, sense primer 9} antisense
primer 2t} 50 pmoles, 10 mM dNTP 1 pl, 10X wh$ ¢
Z8-94(500 mM KCl, 100 mM Tris-Cl, pH 8.0, 40 mM
MgCly) 5 I, Taq DNA polymerase 1.0 unitE Y %
FTE FIAE S0 ul 2 2F F gy 2ol v A
ot A 1 DAl 9°CollA 283 WA, 58°Coll A 30
%3t annealing, 72°Coll A 183t SFA711 A 2 ©A o)
AME 94°Co M 30 27 W4, 58°Coll A 3027t annealing,
72° CollM 1 B3 3FAI7= w82 303) whEsln, 4 3
A A= 94°Coll A 302 F¢F A, 58°Coll A 30% F9
annealing, 72°Cojl A 57t 3 A1zch

A9 RT-PCR 2HE-& Sambrook 3[20] 2] ®#ol u}
2 1.0% agarose gel A7]9EE 4A)8la UV transillum-
inatoro| 4] cDNAE 39l §}c).

Leptin cDNA®| subcloning 2t DNA sequencing

PCR 4HE-& agarose gel A7]9F 08 B&3l1 leptin
¢DNA =Z7]o] 8 @3le DNA of & Hes)d o2 Gene
Clean 1II kit(BIO 101 Inc., La Jolla CA, USA)E o] &3ld
DNAE 3)s:3}1 pT7 vector ] BamHI 3 Xhol A8 & 4
ek 2o 498 thg Sambrook {20] ¥yl wet
competent E. coli(DH5a)ol HYAIA BHAHE Al7|n
leptin ¢cDNA7} 4¢¥ plasmidE A9t} Leptin ¢<DNA
Ao A& A3t 74 FEeA
BamHI 3} Xhol AI$HE L2 * ]33l leptin cDNAO) 33
&= DNA dHo] e o] 4oEx] |38 agarose gel
A7195E AAste #Qstyct plasmid 9 ¢FEee
Sambrook5{20] W¥loz Algsn plasmide] AHYH
leptin ¢DNA 9] €@7|4d ZA-& Sanger ¥ Coulson 9]
W 21]e] oep Al

de plasmidE

Leptin chgle] ¢
GST-leptin g d-g L coliodl A 2&8A7]7] Y3
RT-PCRZ &4 FE£3 cDNAE pGEX4T-3
(Pharmacia Biotech Inc,, Piscataway, New Jersey, USA)d

leptin

A9l8te) pGEX4T-3-LepS Al 2319 tHFig. 1). pGEXAT-
3 vector 1 pg ¥ BamHI Z18]1 Xhol ASEA 77 5
units, 10x A|FAL ¥ $28A 2 e Y1 4 3 55
TE 899 HF FIYE 20 plE VE F I7CAM 1 A
T HEEAIFI DL 65°CA M 10 ¥7 HEdte B4
< 81843 A7l & WZHA)F) calf intestinal alkaline
phosphatase (GIBCO BRL, Grand Island, New York,
USA) 1 unit o} EAHZE&N (10 mM ZnCl, 10 mM
MgCl, 100 mM Tris-Cl, pH 83) 2 W& #7}8 & 37°Co|
A 45 T WA whgo] B¢ §F 6 x agarose
gel loading ¢+3-8-94-& #7}3le] 411 1% agarose gel A
719 %< AAIs4t). pT7 Blue plasmiddll subcloning ®
leptin ¢cDNAE BamHI 3 Xhol AT &4 A7 Hds}
i1 agarose gel W74 538 ¥ gelo] 4] GENECLEAN kit
€ ol&st Fatn FeE 72t4o DNA £94 8 i}
10x ligase ®HS-H(200 mM Tris-Cl, pH 7.6, 50 mM
MgCl, 50 mM DTT, 500 mg%, 10 mM ATP) 2 ul, T4
DNA ligase 2.5 units& #7138l ZH+2 A2517)

BamHil Xhol

Leptin cDNA

pUC Amp

LacZ

pBR322
ori

Fig. 1. Construction of leptin expression vector(pGEX-
4T-3-Lep). Leptin cDNA(0.5 kb) was inserted into
multicloning sites(BamHI and Xhol) of pGEX-4T-3
vector.
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200l 7} Y= g F 4£°Coll A g T A7 E
coli FAHG) Agstgct. FAAEH E oli 2RH
plasmidE A3 3.0 A3 WHoz EE5T leptin
¢DNA 7} pGEX4T-3 vector o A= o] U&& #& %
oz st AHHE E coli celDH5 )& 2%
Tx3o] 389 2x YT wjokl(1.6% bacto-tryptone, 1%
yeast extract, 0.5% NaCl) 10 mlo] ZZ3stx 37°C w7
oA B B W o] A& T 2% EETol ¥
S8 2x YT vjFde] 1:10022 328 3 600 nm ol A
ODgto] 060 8 wi7tx wikdt ¥ 01 M isopropyl-
thiogalactoside(IPTG)E #F%¥ =7} 01 mMo] He& 3
7haban oAl 247 $9F Wi kst GST-leptin €3 ¢
9 $4e Frstgch FAE GSTleptin & Bd 9
ENg s wjFd E oofi HEE 94 FF3tn
AXE 240 AF22 B4 & SDS polyacrylamide
gel A7]9E(SDSPAGE)S 4Algch SDS-PAGEE
Laemmli[12]9} Wy o2 #2138 Ar|9FzAA LAl
I ANGFo] B ¥ gels dMstud o g3
B2k oF 44000 dalton o 3]2&= GST-leptin §38 @
WAL B Sk

Leptin THEol cidt 4 ®=

g leptin A AZE Y8 E ol £ #4
GST-leptin §3 @ 2-& SDSPAGES Al&3te £z]3)
T §3ENd WE A gel 274E oA BA AE
¥ SDS-PAGE ¢+ &4 3 mist #A FAee] ¥u 5%
A719% A 2" (Hoefer Scientific Instrument, San Fran-
cisco, USA) oA 1 AJZHE<t A719F(100V)E AP
ot oA &3 FFE uHre] 302 B AVEEE @
he FAUbe 4L H5eT o8 YE AZAA
o] el 100 pgd 500 ple] PBSo] =ojm B9
Freund's complete adjuvantZ #7139} H8& ghgol
A% 15 kgol B9 #aFAE o 2 F Fo oA
GST-leptin &3+ 4(10 ug/500 ul PBS)T FF<
incomplete adjuvant 9} 4o]9tE #E S boosterz I
8 FAleHATh 12 RE 2 F 3o E72RH A¥dty
¥3& ¥ Byt GST-leptin ¥ Ao tiat
94 94 9% 2 7k Harlow % Lanes] (1]

e} AFaA

256 / A=a3t3)A|

ojA ZHOIA leptin TH4T| 2

ohg2 ZAA LAY leptin AL AE3H7) 9
sjof vh2E SAAIT 2, A%, ¥ 23 Y A
BzAS AAD T VWAL el 2305 92
oA gl ¥ FEHelA 500 ule] &8 A(RIPA:
150mM NaCl, 1% NP40, 05% deoxycholic acid, 0.1%
SDS, 50nM Tris-Cl, pH 7.5, ImM phenylmethylsulfony-
Ifluoride)S 713t Z 2 &4 7|(OMNI 1000)E o] &3t4 1
3t BAsta 3083 7HEH Aik(vortex)stH M L5
T & £°Co0A] 15,000 rppmo. & 1083 A4 sz
zaig o SHQARCE §7) T Bradiord (2]
2 W 332 AFSEch 10 1go) 2% DAL
#slal 10% SDS PAGEE AAdx Feld @y
Burnette 9] HPH[3]& o] 8-38ld ECL-associated western
blot immunodetection 7]7*(Amersham Life Science, Little
Chalfont, Buckinghamshire, England)E ©]8-3}4] leptin
gl By GAsynh

GST-leptin @ dde tig 134 FH= SALR
(G%)7} £33 TBST $#&-&d 11,0002 843 E7]
3842 AF2-31% 3 horse radish peroxide’} A% H &
7] IgGel gt w9 %% (Calbiochem, La Jolla, CA,
USAYS 5% @x¥471 £33 TBST 58 1:2,000
o2 FgAstd 22 A2 AR

o oxr &

2

Leptin ¢cDNA2| subcloning

Zhang {3]°| cloning ¥ w}$-2 DNAS] ©¥id =
o BE(167 olv|=Ahe] GUINEF Tl wE A=
EATG)E ¥ #3ta BamHI Agai A4 F71M<E
GGATTC)E 7% %2 sense primer 9} ©¥d ¥d ¥
| ZE(TGA)S ¥¥3 antisense primerE o|&3t3 v}
o AupzA(white fat) SZRE £ mRNAE
template 2 3to] RT-PCR & A3 23} 277} % 500
bpol #FsH DNA 7+ 2% 59182 % St (Fig
2A). ZZ ¥ leptin cDNAE pT7Blue vectord] 4¢3t
subcloning 8%t} pT7Blue vectorel] subcloning® leptin
¢DNAZ BamHI 3 Xhol A3 &4 2 HAY3}3 agarose
gel A719%5 S AP ¥ leptin DNA o FHF3te

—

N



YAd MEo|A Leptin fHA] B H5

A) B) m 1 2 3 4
kb
40 kb
20—
10— 20—
05— 20—
10—~

« Leptin ¢cDNA

Fig. 2. Agarose gel electrophoresis of leptin cDNA. A, leptin cDNA(«<)amplified by RT-PCR.
¢DNA was reverse transcribed from mRNA isolated from white adipose tissue of a mouse and used as the template. M;
Molecular size marker(lkb ladder). 1-4; random hexamer was used in the ¢cDNA synthesis. 5-8; antisense primer specific to
leptin cDNA was used as the primer. B,Confirmation of the insertion of leptin cDNA into pGEX-4-T-3 vector. M;Molecular
size marker. 1-5; Plasmids obtained from E.coli transformed with leptin inserted vector (pGEX-4T-3-Lep)that were digested
with BamHI and Xhol.

DNA (500 bp)E gelol M Bel3tn AYNE vad o ACGT
@ vector 91 pGEX-4T-3 ¢ multicloning site(BamHI &
Xhol)oll 4+9iste] subcloning &t BamHI 2 Xhol #]%}
HEAZ tA] AY3la agarose gel A7)9%5 3 A7} leptin
DNA(0S5 kb)7} 449 HQ1e-S 8H2l515chFig. 2B). T3
40 # leptin cDNAS FEo] pGEX4T-3 vector & GST

thub A o] Cterminal o}v| At F = in frame fusion &

HE Ao 3l HAY 4 AANFig. 3). coce
GST-leptin 8% CiiZlol wa R TGCTGGAGA
PGEX-4T-3-Lepoll 93] ¥ AX$H E. coli(DH5a) 9] vl ATG

FAES 110002 45D 600 nmAH FHE7 F 1.0

ol & w7}z wigs ¥ IPTG 9 HFFE7 0.1 mMol TCC ]B_amm

site
GGA

HEE 10 MIPTG 848 Fojsti F83 378 35
ShA 2A7E Foh de Y] BEE R A M4 kDa
o GST-leptin §3 ©¥zo] iy #& FAHAoH
leptin cDNA7} 45 #] o8 pGEX-4T-3 vector £ &2
AE A7) E coliDH5a)o] 22#9) IPTG £4& =3} Fig. 3. DNA sequencing of leptin ¢<DNA inserted into

) - pGEXAT-3,
243 Foh e S FEd A9oE 26 kDa Start codon(ATG) of leptin cDNA (GGATCCATGT-
o] GST @ldoe] thek § & FA=g 1a8x sluze GCTGGAGACCCC) inframed into the amino acid codon

of translation vector (CTGGTTCCGCGTGGATCCCCG)
was confirmed.

2 AMES gAME "HA ¢L E oliDHSa)d A& IPTG
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o o3 FE=gAEe @de] YUUR  pGEXAT-3-Lep
2% plasmidz #ZAHAEAIZ E. coliiDH5a)e] IPTG(0.1
mM)E A2 Z¢e A2etA] e F5HET plasmid
vectorol] A W E & il Agko] WhthFig. 4).

GST-leptin BECHHEo| Chst & M= ¥ ojea
ZE oM WEE leptin CHHES F

E. coliDH52) X #% 4 € GST-leptin &3¢ty d
& 3% 294 (inclusion body) e 2 Vebtn +4
dlAe §8=rt S wokch webA E. coli(DHSa) Al
¥ 1% SDS &4& Yol mo|lu 253} &4 7|(Fisher
sonic dismembraneator, USA)E 30259 3 £52 &
FAA AXHoR £3589 vEA Q45 DNAS AES
th2 SDS-PAGE A g &9 %o SDSPAGEE Al &stal
GST-leptin @A S Feagct #aed 392

0x  qok

S gelold FZ3d E7ld] FAleld de HAdE
kDa
7=
48— )
< GST-leptin

RV

29

o0 < GST

Fig. 4. SDS polyacrilamide gel electrophoresis(SDS-PAGE)
of GST-leptin fusion protein expressed in E.coli
(DHb5a).

E. coli cells transformed with pGEX-4T-3 were cultured
for 3 hours(0.6 in ODeg) and IPTG (0.1mM) was added
following by further culture for another 2 hours. Cells
were harvested and lysed in SDS-PAGE buffer and
subjected to SDS- PAGE. M;Molecular weight marker. 1;
Control (untransformed cells). 2: Cells transformed with
pGEX-4T-3. 3; Cells transformed with pGEX-4T- 3-Lep.
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GST-leptin §# T Ao thgt Eo] A7} US& West-
ern blot immunodetectiong A13§3te] 891 3FAtHFig 5).

hox 2N FEHE leptin VUYL FEH7]
At A2 3, AR, H, a3 A 2AHQH 22
3 oS SDSPAGEE 4 AI3la nitrocellulose mem-
braneol| electrotransfer 3led GST-leptin &3 ¥A0] of
3 J¥AHS 13} FHE 0|83 Western blot immuno-
detection & A3} H9} A FA M leptin Tl Dol

ZAHAR e RAGA e #AHA @kckFig o).
R
Leptin ¢cDNA & 5%4] 97bp leading sequence ¢} 167

oot Y @M gn oF 37kb & 3 untranslation
29 G EE FAHAITH3]. Leptin T A& 1677

« leptin

Fig. 5. Western blot immunodetection of GST-leptin
protein.
E. coli cells transformed with pGEX-4T- 3-Lep and
treated with IPTG(0.1 mM) were lysed and subjected to
SDS-PAGE Proteins were electrotransfered onto nitrocel-
lulose membrane and immunoblotted, and leptin was
detected by ECL-associated immunodetection method
described in the text. 1; Control(Cells untransformed). 2;
Cells transformed with pGEX-4T-3-Lep without treatment
with IPTG. 3. Cells transformed with pGEX-4T-3-Lep with
[PTG(0.1 mM) induction.



W AENA Leptin F420) Bd G5

« Leptin

Fig. 6. Western blot immunodetection of leptin in
various mouse tissues.
Proteins extracted from liver, kidney, brain and adipose
tissue were separated by SDS-PAGE, blotted on
nitrocellulose membrane and subjected to ECL-associated
immunodetection of leptin. A)SDS-PAGE and protein
staining. B) Western blot immunodetection of leptin. M;
Molecular weight marker; 1, liver; 2, kidney; 3, brain; 4,
adipose tissue.

o oprizgto g FAEO glow whuld WE Az 3=
¢l ATG 9] 5% 3H5 477} adenosine 2 o] g1o)
Kozak9] translation A]4} 213 712 o] 9Joy} o] <
719l BRAL FHAMEA MY Gl Wy #HUH A
ojEZ YA FHAAH B AFgXE o]F 1
317] ofskth 2 A ME leptin (DNAE E. coli{DH5a)
ol A FHA717] Y3j4 RT-PCRS §3} leptin cDNAE
FEsuA sgon] o ZEZH DNAEL pGEXAT-3
vector GST ¢DNA9] translation FEo] leptin ¢DNA
FEo] ddsfol GST-leptin §3W AL 48 5 9
=5 AAsHon subconings A 37 8o
pGEX-4T-3 9] multicloning 9] ¢] BamHI 914 47]1M9Q
< ATGEES] 5% 9ol 323} 1 antisense primer o=
leptin ©Hl A o) C-terminal o}v]x4k0) cysteine TH&of
U= translation stop ZE(TGA) Dol Xhol A3 EA ©
4 G7IME S FAse 2E FAET B A3
vhg-2 Az Ao A E23 £ RNA % leptin mRNAE
FH qHAte (DNAE #4801 o] cDNAZ leptin &
AL AGste G7IMG BEue HEsgr 2Ed

cDNAE Hu 4 A7|7} 2o}A(501bp) YA X translation

vectorl pGEX4T-3 o 47 subcloning® 4 Az
GST-leptin &3 HAS H= F48 5 AU pGEX-
4T-3 plasmid& tac promotero] 98 L4 HAES 7123
A oA trp promoter 9} lac promoter 7} Z3H
A2 2 lac promoters} o] IPTG o o3 §%7} ¥ =|wt
T 4B 93§ feedback inhibition ©] HzA Q=
promoter °]tH{Amann's, 1983; deBoer %, 1983). o]
promoter o &8 EHHE @A GST ¢} leptin 9
899 e Jehdg. 9 o] §§ DuiFo] 14
Aoz B glutathioneg ZAFA7
chromatography 402 &= GST-leptin §3ohe)d
S vy 098] &4 £ @ F Aok gy 2 a7
AM fxE F4F GST-leptin §PPW AL hri ¥q
A FHE Uebdy] g o] o]E affinity gel chroma-
tography 2 ¥-2] &4 §1917 SDS-PAGEE A3t g
31 gelolA] electroelution W o2 £&3gon gl
Aol SDS7F A%E 7HEA AE Tk $YA 8A S oy
sz WHoEE E oliDH50) WAL T E 28°30°Ca ¢
AU IPTG 552 W3iA7)1 w= E colithost) @&
vHE F9[13.22] 7HeA welde ddde A9 |
O gou ¥ AP o d¥s 2AgME B
A BA o AfE BA ZaAT o] e AMdd B
T AUe A3 & & gloy FHE ARE Gu Ao

affinity gel

AEHeE HY(folding)o] dol'd 4 e W Aol
tHi6l. FUA EAsle Gude YrRE HAE ey
Ad| o] A& E. coliDH50) MEHS 894 g7oM g
T 1oRE #E Ay sgon[d], £ gwgs
of oJFA F& FTHAE YA INE ¢F v
Y a5y P27 BUA A F88 98 @ A

oz 4aa ATHIEL 2YA Fele wuAe 7184
o2 WEA717] 98] 6-8 M ureafd], 6 M guanidium-
HQY] £& /718015 ol &8t MANZ F AA
3] AFAA AAdE ) 122 WEAFE o B
H7% Pou obye uE g AnE drdE JE
A ool Folalth & Aol A= 8 M urea, 6 M
guanidium-HCl, 1% 2-mercaptoethanol& o] -838}e] %9
A% AL T NS BB e Bede
HEN LA o Ao e W] A 2
84 deZ JHHAY. wekA preparative SDS-PAGE
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NYsted 4 kDa o §HEH AL FesigL o] vy
A2 sDs7h AfE M8 gl deldy]) gl Bl
= ddl & olggol fh #eE GST-leptin §4&
Freund's adjuvant 9 £§3149(111) #5948 ¢HEL E7
o) Halo] FAMsl Yl & GST-leptin &AL A
on o] & A& GST-leptin $HTM AT WS
9ok wgA SDS7F AfE Ao GST-leptin FE}e]
=7t Brlo 945 ddeg A8 ¢ ASS wHAHF
T slth B dAFdx Az & GST-leptin FIH &
11000 ®1&2 A3t 13 FAZ A}E£3 Western blot
immunodetectiong AA|FIH T PHeA 7 2B oA BE
H leptin @A S AZ3led gGHoT o] 4
Ak oz B AYdA A£3 ¢ CGST-eptin A=
leptin o} W&} tha} 1] V)Tl #HF Aol &2
T Udg AeE A7,

ir oy

(@] o
el =

FEY 2o] 49 AF2A Foste LAoE ¥
A leptin 9] c(DNAZHE leptin B¥4-& WAL o
of dig FAE Axsr] Ak w2 APEEH

RNAE £83}3 o|E template® ©]-&3}o] RT-PCR 3
o2 leptin (DNAZ ©¥idg Fdde RHYE T2
Atk §4E DNAE Ho Bud F7IMEFH dA
390 o] (DNAE A E ©alld WdH vectord)
pGEX-4T-3 ol subcloning §t}-& E. coli(DH5a)el %,
FAAG A7) 3 IPTGO1 mM)S Helste] GST-leptin
SR d FHE FEdATL EA4F 4 kDa 9 st
£ GST-leptin ©rido] YA F2 b FAHAUL
o] 8 M urea, 6 M guanidium-HCl ¥+ 2-mercapto-
ethanol 2 WAAIZ F MM 3] FerAH v 7184 &
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