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=Abstract=

Parkinson's disease (PD) with resting tremor, rigidity, bradykinesia, leading to demen—
tia was first documented by James Parkinson in 1817. The cause of PD is not clearly
known but epidemic encephalitis, slow virus, genetic and environmental background were
suggested and recently, reactive oxyradicals. Anatomically, these factors could cause
progressive degeneration of dopaminergic neurons of substantia nigra pars compacta
(SNc) which ultimately cause denervation and dopamine deficiency in striatal region.
This deficiency can result in a relative enhancement of the action of acetylcholine, the
excitatory neurotransmitter. Based on these findings, surgical and chemical treatment
were tried but with side effects and reduced effectiveness on time, which invoked the
development of gene therapy.

In order to facilitate the research on tyrosine hydroxylase (TH) which is the prime
candidate for PD gene therapy, we have raised a polyclonal antibody against TH. A
cDNA fragment corresponding to amino acid #91 to #286 of TH was PCR amplified and
subcloned into bacterial expression vector, pPRSETb after thorough DNA sequence analysis.
The expression of recombinant protein of about 30 kD derived from the partial TH in
pRSETD reached peak at approximately 1 hour post IPTG treatment. Approximately 500
ug of recombinant protein was purified from 500 ml culture using His—bind resin (Novagn).
100 xg of antigen emulsified in Freund's complete adjuvant was used to immunize rabbit
(intramuscular). Four to six weeks after the primary immunization, the rabbit was
boosted with 100 pg of antigen emulsified in Freund's incomplete adjuvant follwed by a
second boost in three to four weeks. Production and specificity of the antibody produced

was confirmed by western blot analysis.
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A= (doparminergic neuron)d A<l ¥ -

32 qdste] WEge.

Eyjule] 4L FE ¥e] TANRA FL2 S
A (medulla)dlA <oy L-tyrosine ©] ty—
rosine hydroxylase (TH, tyrosine 3-
monoxygenase, EC 1.14.16.2) ¢l £J5}] L.-dopa
(L.-3,4-dihydroxyphenylalanine) & Z 3 ©.
2 AZglt}, L-dopa = ©}A] aromatic amino
acid decarboxylase ol ¢]3] Exjqiez A3ts]
o] norepinephrine ¥ epinephrine 52| ¥4
of AFEAE 24} (Kopin, 1993). °] 4
FAelA TH 71 30HA &40]3 tyrosine,
L-dopa, catecholamine, Q14k8} F¢l] oJ8))
o] 2AFH W4 E EF %o rate-lim-
iting step & ¢]&t} (Kumer & Vrana, 1996).
olgl AL Fale] FAARANA AP =
e mupnlg ARAAE} FAsR Qe -9
Z striatum oA FEA AAHALEAQ] ace-
tylcholine #} A& AhlElE Q3kg slo] 289
+A0E A 2A g o]y FEA 2 A
A AAAGEAe] EFFY LR sle] e

714 el ARE Hsie 2l Ak
A9l L-dopa, £ F&Ae] I} agonist,
anti— cholinergics, deprenyl 5°] 2:0]z|qk
TEA o] fAMe] Fx]= K3l 22} 2 ZF A
E3lE Qe Hopolvh. ey £ A f4At
2 #;olA 7P E&Hd Fe JldElE TH
E 2o} g 7 223 Aol

£ AP o7 Ao 84931E H3}r)
sl PCR& )43l TH F4Ate] d¥-5
ZE3tgcl. S=x5l DNA = bacterial expres—
sion vector 9| subclone 33 ©]5 ©]-§3t] A
23 als gEglch £ Az aiEe &
S8 3 Er)el FAsle] B A el o3t 3
AE AAEAL western blot analysis & o]

stol A= FAle) Kol9& FHalshgel.
Mz o gy

DNA =&

Apgtel type 2 THE 7F4 hTH63 ¢ %
(TH 2] on]xAl #91-#286 ol i) F 7<)
oligo (ThAbS5D £} ThAb5U)E ©]-$-3}¢] PCR
FE53 D& FI§ F bacterial ex—
pression vector ¢l pRSETb (Invitrogen)el
subclone 3t pTH/pRb 2 W3}gic}. o] 3
Aol &3] 0] dukA el DNA 9] 23 & A
grE el g Asl, subcloning, polymerase
chain reaction (PCR), plasmid DNA ¢] ¥
7], A7]9d% 52 Sambrook e/, (1989)2} #
el &3l Wit

WEE CHZ o WHRE 3 R
pTH/pRb = transformation ¥ BL21(DE3)

colony ¥ 2 ml ¢] LB ollx 4hA] wieksigict. of

2 wjokel e 20 ml 9] LB o] $AY A T

AZE E< WeEE F 1 mlg Askol QAT o]
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F To*l A& sl IPTGE ¥%E7} 04
mM o] E[A Hriste] A2 o] ials &
23515 4 A7F F<E o AZebet 1 oml ] AlEE
Hakgdch, 2 Azkel] HE AR A wesia
pellet ¢ll= 20 ©l2] SDS sample buffer (62.5
mM Tris, pH 6.8, 10% glycerol, 5% 8 -
mercaptoethanol, 2.3% SDS)E ¥7}3}o] $-
stz 587 #4E 10% acrylamide gel ¢l 4]
wesiglch. )7l B gel & coomasie (0.
25% coomasie blue R-250, 50% methanol,
10% acetic acid)2 3Aska Wizl gl
9] k& wlwstgic

71 B ko] AlRF WS wdshs clone
2 500 ml 9] LBl sjeksla oA A 714
o] AAlQl 27 shellA Al el wHE
=3lsdch okl 3,000/g 4 A sk
pellet 2 1/10 §-%<] A" (0.5 M NacCl, 20
mM Tris pH 7.9, 5 mM imidazole) 2.2 AL
ohx] A F 1/20 -829] binding buffer (0.
5 M NaCl, 20 mM Tris pH 7.9, 5 mM
imidazole, 750 mM urea)e°l] ¥-f-5lgicl. 5§
e ool 1 Az ok BEFE F 5-103)
sonicate 831 12,000/g 94 20 ¥2F A&
F AFAL FARe Aq3t3giel. Bacterial
lysate & F8]8l= §<¢ column & F¥)8hgic}.
W74 1 cm 2] column °ll 2 ml €] His-bind resin
(Novagen)& 43l A1A3] packing 3} ).
Column £ bed volume €] 34} (3 x Vo)¢] =
FoE AUz 5 x Vo] charge solution
(50 mM NiSO)%& §#sle] Ni** 7} resin o
charge =& 3}¢gt}. Charge ® column-&
3 x Vo 2] binding buffer 2 A3 $JellA] Fn
gt bacterial lysate = load 3lgt}. Column
L 4] 15 ml 9] binding buffer & Hx2 A
B oA n Sl dulAlg AAs7] sl
imidazole %_‘-:_3 20 mM 2 €39 binding buffer
15 ml 2 k] Agleh, AzF DAL 15 ml
2] elution buffer (imidazole ¢] ¥5% 1 M &
Z7}X]Z] binding buffer)® elution 3 7+ 1
ml ¥ 15 7§¢] fraction & Egteh. 0D, & 7]

Foz A 80% Hxol sk wudg 7}
A fraction & Folx 6 M, 4 M, 2 M 2] urea

oA AR A8l vlx|eke g PBS ¢ 43}
gt} EAo] Zyt A EE aquacide B 533)o]
4] 1 ml A=} A shdvl. sriels o
WA o] FEE 343 BSA o 4 #7955
3L coomassie ® Gl 1 9] AEE W|w

se] Hatsich.

Immunization

&rEdE A2 DA 100w 500 pee
PBS o 34335} 1.5 ml ¢] Freund's complete
adjuvant € 3718 ¥ two-hub syringe o] ¥
I 5000 o] SHEsiglc). AxF SRy
adjuvant o] 44 AE+= dgAdE E9 I
& HojmelA] HA)A] & o 74x] AL
A3] 49 A=F HYAF} adjuvant & E7]
2] 2t e}l 0.5 mi ¥ FAREkglek 4 - 63 F
boost Alelli Ax2F Al adjuvant o k&
Hke g Zo]31 %3} incomplete adjuvant & A}
£33t fo} 2 wgeg 48 F Sie]d 0.
5 ml# FA5liel. Boost & 45 34 &
A AXE}AL boost 1 F & A ¥ste] 3hae] A
& #9l3l5it} (Hurn & Chantler, 1980; Siegel
et al, 1983).

ME AL Fa
Boost 1 F ¥ slgAldle E7]e] A5 4F=
45313 xylene & €% £22 A4 B o
o] Y3 = A _}“D}. 21G FAPEE 3
AE FAmbeE ol Addes Eeu
LR ZH-"]??}"”“’} ol 37T A A
7 o) wk]stel de] A7A shar o}l 3,500
2 Alste dAx 938 BeEslgivh. @3
+ 1/100 volume ] 2 M Tris (pH 8.2)% 4]
o] pHE 243}3L sodium azide & Yo A
o] Aehe FE wWAReh. gAle] AWe] FHlxl
AL HFsled -80T el Baslgivy,
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Western blot analysis

Plate 9] A|EE trypsin & lift 3} hema-
cytometer & AjEe] $£F A 1x10° AEG
100 p0e) SDS lysis buffer (62.5 mM Tris pH
6.8, 10 % glycerol, 5% £ —mercaptoethanol,
2.3% SDS)E lyse 3} 10 & 7} sonication 3}
9}, SDS-PAGE + 10%, stacking gel 2
pH 6.8, running gel < pH 8.8 & 3}git}. Po-
lymerize ¥l gel ol 5 #7F 341 A% 20 18 (2x105
cellel] sf=h & load ¥t ¥ glycine running buffer
(200 mM glycine, 30 mM Tris-B pH 8.3,
1% SDS) ©|A} constant 60V & 2-3 A7} 3%
sgit),  od¥o] Ed geld- Towbin’s buffer
(192 mM glycine, 25 mM Tris pH 8.3, 0.1%
SDS, 10% methanol)ollA 150 mA & 1A%k
%4} nitrocellulose membrane 2.2 &Fvl.
wAe] #AA membrane & 5% skim milk/
TBST (10 mM Tris pH 8.0, 150 mM NaCl,
0.1% Triton)ell Az} o] A v] &)y
o eig A& Ahdslar 1:1000 22 3417 1
x} AR ohA]  AIZE Fek AEshsict. Mem-—
brane-< TBST oA 4 (54, 58, 15+, 15
£) oJAk #l&E HRP 7} conjugate ¥ 2 =} 3}
(1:2000, Amersham) & ©}A} A7+ stz
e} 2L o g 4 oAk Mg}, Washing
o] ¥y membrane< Enhanced Chemi-
Luminiscence (Amersham, RPN 2106) kit
2 ysigich

TH RHxle 533 EHEo| WHE 98 84

E

A9 NéTﬂM i—‘?—ﬂ% ﬁs} 196 71H
ol Abel] 33l & PCR & o83l &
Zslgel. & 535S 3% F M9 primer o] 4
7149e 5 CCGCTGCAGTCCCCTCGGA~
G3' (ThAb5D)$} 5 AGCTTCGGCCTCC~

AGGTGCTCCCCGCS3' (ThAb5U) et}
ThAb5U ol ©]%-2] subcloning & -§-°]3}7)
317] $15ke] Hind 1T A EL: 22]E 9o
2 PCR ZFA] A 5 cycled 55CA an-
nealing 83 t}& 25 cycle-& 63TE &9 &
Zslgck. FEAEL agarose gel oA 3719
25l AEA e FES Falslsdn) (Figure 1A).
a2y F71#)9) annealing 5% )43l

.2 complementary sequence 7} 2+ primer

£ g E FE5E 5 glve AL e
U Hj50]3 S| w]go] vl o A
g 2 glrk. & FF AR nEe)] AHEe
FFo] AF3] gstorng FFTAME-L- t}A] aga-
rose gel o 1719353l <F 600 bp ] 2=
DNA H#H& #Zeh3 o]5 pCR2.1 (Invitrogen)
o] subclone gl Alkaline lysis W22
£ g plasmid DNA += Eco RI A|ZELE 0]
£35}¢] JFA ) subcloning & &els}aL (Figure
lB) A5 Q71 E #47) GlRHERYL 4,

FAhE o83t 17| d& Eslglet (Figure
2). G71Nd BA9 AFEE Fo)7] A T7
primer (Figure 2A)2} M13 Rev primer (Figure
IB)E }\],‘g_%l.(‘ﬂ o]:Hl—ij:_O__g_ 0:17]/\.] ode. HA—]-&]_O:)
o o]E& FYI §714 9L Figure 2C ol Y
el °'E} £ Figure olA 2&3 ¢37] 62l
A} 917) 829 7121+ ThADbSD primer 9] 7]
Aol 7] 636 WA 927] 662 W7tR]=
ThAbSU primer-‘&] a7 delet. PCR e 9
st} $Zg] Bito] ¢1r)4qdS wild type TH
o} 3RS o) 370e] A Fdwe]E Rolx gl
Ed A WAl 97 262WelA “T"7} dele-
tion ¥, ¥ WHAle 7] 2679 “A"7}
insertion El§lc}t. ©]& F 7le] Eodulo]= )5}
o] 260 el 268 W 7kx] 9] 171 “GCT GGG
GGC” A “GCG GGG AGC'= Hl#gle
™ o] & olgt peptide ¢] JE& “ala gly gly”
ol “ala gly ser” 22 wiglch. ol F 7
2] Zadwlo] (deletion} insertion)7} X5 read -
ing frame o] H3E & 5 gy F A9
o)} 7l7be] gleld M=o E3E AR
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By1 2 3 4 5 6 7 8 9 10 1

A1l 2 3

Figure 1. PCR amplification and subcloning of partial ty-—
rosine hydroxylase (TH) into bacterial expres—
sion vector.

A: lane 1: DNA size marker A cut with Hind III
and Eco RI; lane 2 and 3: Only one (lane 3) of the
two separate PCR amplifications showed successful
amplification (arrow) of approximately 600 bp. Due

to low annealing temperature at first 5 cycles,

some non-specific bands are also visible.

B! Subcloning of PCR amplified TH into pCR2.1
showing successful subcloning in lanes 3, 4, 5, 7,
8, 9, 10, and 11. Alkaline lysis minipreped DNA
was digested with Eco RI.

C: Subcloning of PCR amplified TH into pRSEThb,
showing all colonies tested are positive.

= o]F F e Eodwe] Aolel oA 7ile] 3 dwAe] e Figure 3 o FAsge}l &
“G"7) $IXIskL glofA] AFH e {9 o} Figure oA &L Az @9Ale) o3 code
nxabike] WzlE|gich. Al WA EQdwlel:s ¢ B opnliite] Mdojn] o}ejEe] wild type
7] 287 Wo] “G7ellA “AE ZZgow ¢l TH$} vjaslgel, ojdedA2 FAR serine
8} valine ©] methionine 2.2 W3lg]glc}, o] 7} methionine & oA AF3 A o] Bl

—

2 A Ao Edwols PCREZ ) o¢ B
o]2& 3] & WEE Keo|x g9l PCR
FZAl A 5 cycle 2] annealing 257} 82
2 sl Azl Aer Algsich @r)xde] &
ARF pCR2.1 9 lone ¥ FFAHE-E Pst 13}
Hin dIII & ZAila o] & AFasg Az
3 bacterial expression vector pRSETb
(Invitrogen)e®ll subclone 3}3 pTH/pRb 2+ 3}
e} (Figure 1C). ©)& <18} code H&= A=

olell sl WalEl ofw)ial-& AR Flo, W
E7 3870¢] opn]xale pRSETD ¢l 9 43

2 FEole),

B TH EHIEIO| Wa o 422
Bacterial expression vector pRSETbh = T7
RNA polymerase 9] 9J3}] transcribe ® 4= ¢

+ promoter & 2+ ¢t} & plasmid ¢l



Tyrosine Hydroxylase AZ%

As) AF Solgale) YA ~67-

subclone ¥

TH-$-4A= DE3 lysogen= %t
T 9= bacteria BL21(DE3)e}} transform %}

A=l DE3 lysogen< lac operator & T7
RNA polymerase 5377} d2% FeE 512

slolal IPTG 9 )3 RNA polymerase & o

}E 4= gl o]¥A A=l RNA polymerase
ohA] pRSETD oA Alzj i) ¢
E%}Ei ¥ system ol A+ pRSETb oA 7]

= 38 70¢) olwxAtsl TH fAdz el Ld

2 =I° rir

6 72] ofn]:eAbE 713l ¢F 30 kD ] A=
Ao} ukge) A Flojot, & AfxF SiA
gd-g 2lsty] ¢Jste) pTH/pRbE 7134
BL21(DE3)E 0.4 mM IPTG & induce & ¥
o] AlzbEE ARE ANF st 30 kD o A= @&
W o] W& Belstglol (Figure 4A). 28y
B Az gmale] AL PTG E H7hslx] g2
Aol = ofzhe] whulAe] WEaL e
(Figure 4A, lane 2) IPTG #7} 1 A17-%¢]] 7}

v -|=‘~ @
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C) 10
GGGCCGCTAG

70
TGCCGCTGCA

20
ATGCATGCTC

80
GTCCCCTCQRG

130
GGAGGGGAAG

190
GTCCCGAGCT

250
GOCCGOCCAG
GCOCGCCCAG

310
GCGCOGAGGG
GOGCCGAGGRG

370
CAGCCCCGOG
cAGCeceoaCq

430
TCATCACCTG
TCATCACCTG

490
CCAGGTGTAC

550
CGACCCGATT

610
CACCACGCTG
670

TTAAGCCGAA

GGC

140
GCCGTGCTAA

200
GTGAAGGTGT

- 260
AGGCCGCGAG
AGGOCRCGAG

320
GACCTGGCCG
GACCTGGECCG

380
GGGCCCAAGG
GGGOCCAAGG

440
GT
GTCACCAAGT

500
CGUCAGOGCA

560
ceceoaTraraa

620
AAAGGCCTTT

680

TTCCAGCACA

30
GAGCGGCCGC

90
AGCCCGGGGA

150
ACCTGCTCTT

210
TTGAGACGTT

270
CGGGGAGCCC
CeGGRAGCCC

330
CCCTGCTCAG
CCCTGCTCAG

390
TCCCCTGGTT
TCCCCTGATT

450
TCGACCCTGA

510
GGAAGCTAAT

570
AGTACACCGC

630
ACGCCACGCA

690

CTGCRGOCAT

40
CAGTGTGATG

100
CCCCCTGGAG

160
CTCCCCGAGG

220
TGAAGCCAAA

280
CCACCTGGAG
CCACCTGRAG

340
TGGTGTGCGC
TGATGTGCGC

400
COCAAGAAAA
COCAAGAAAA

460
COTGRACTTG

520
TACTGAGATC

580
CGAGGAGATT
640

CECCTECGRE

50
GATATCTGCA

110
GCTGTGGCCT

170
GCCACCAAGC

230
ATCCACCATC
CCATC

290
TACTTCATGC
TACTTCATGC

350

CAGGTGTCAG
CAGGTQTCAG
410
GTGTCAGAGC
QTGTCAGAGC
470
GACCACCCRE

530
GOCTTCOAGT

590
GOCACCOTGGA

650

700

TACTAGTGGA

GAGCACCTGG
710

TCOGAGCTCG

60
GAATTCGGCT

120
TTGAGGAGAA

180
CCTCGGCGCT

240
TAGAGACCCG
TAGAGACCCG

300
GCCTCGAGGT
GOCTCGAGGT

360
AGGACGTGCG
AGGACGTACR
420
TGGACAAGTG
TGRACAAQTG

480

GOTTCTCGGA
540
ACAGGRCACRG
600
AGGAGGTCTA

660
AGGCCRAAGC

720

TACCAAGCTT

Figure 2. Automated DNA sequence analysis of PCR amplified TH in pCR2.1,
A: DNA sequence read from forward primer;

B: DNA sequence read from reverse primer;

C: Composite of DNA sequencse read from figure 2A and 2B. Sequences on

the top lines are from reaction with forward primer and bottom

lines (italicized) are from reaction with reverse primer.

Underlined se-

quences from nucleotide #62 to #82 and from #636 to #662 are the sequences

of primers used for PCR amplification.
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met gly arg asp leu tyr asp asp asp asp lys asp pro ser ser arg ser ala ala val
pro ser glu pro gly asp pro leu glu ala val ala phe glu glu lys glu gly lys ala
val leu asn leu leu phe ser pro gly asp pro pro arg ala thr lys pro ser ala leu
ser arg ala val lys val phe glu thr phe glu ala lys ile his his leu glu thr arg pro
ala gln arg pro arg ala gly ser pro his leu glu tyr phe met arg leu glu val arg
arg gly asp leu ala ala leu leu ser gly val arg gln val ser glu asp val arg ser
pro ala gly pro lys val pro trp phe pro arg lys val ser glu leu asp lys cys his
his leu val thr lys phe asp pro asp leu asp leu asp his pro gly phe ser asp gln
val tyr arg gln arg arg lys leu ile ala glu ile ala phe gln tyr arg his gly asp pro
ile pro arg val glu tyr thr ala glu glu ile ala thr trp lys glu val tyr thr thr leu
lys gly leu tyr ala thr his ala cys gly glu his leu glu ala

Figure 3. Deduced amino acid sequence from PCR amplified TH. Due to three PCR errors,

two amino acids were mutated to serine and methionine (italicized).

B) g o i g
kD

84
50
35
28

21

Figure 4. Induction and purification of the recombinant protein.

A: Induction of TH recombinant protein B: Purification and concentration of re-
in different time point. combinant protein
Lane 1: size marker; Lane 1! size marker;
Lane 2: bacterial lysate before induction; Lane 2: total bacterial lysate before load-
Lane 3: bacterial lysate after 30 min of ing to colummn;
, induction with 0.4 mM IPTG; Lane 3: total bacterial lysate after pass—
Lane 4: bacterial lysate after 1 hr of in— ing through the column;
duction with 0.4 mM IPTG; Lane 4: first eluent;
Lane 5! bacterial lysate after 2 hr of in— Lane 5: second eluent;
duction with 0.4 mM IPTG; Lane 6: dialysed first eluent;
Lane 6: bacterial lysate after 3 hr of in- Lane 7: dialysed second eluent;
duction with 0.4 mM IPTG; Lane 8: 20 ug of BSA;
Lane 7: bacterial lysate after 4 hr of in— Lane 9:4 ug of BSA;

duction with 0.4 mM IPTG. Lane 10: 800 ng of BSA.
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7 g oke] Az A WHFE gl
slsith (Figure 4A, lane 4). °]g7] ¢d%l #)
Z% AL His-bind kit (Novagen)$ o]
43te] &4¥ 3givh. His—bind resin<
sepharose bead 4 Ni** 3 47 conjugate
3} Ni** charged resin 2 pRSETb ¢4 7))
s 38 7He] ofwjimabgell 3 6 /)] histi-
dine # AEELZ hacterial lysate FollA A
zrl- D}Hﬂz\ﬂlu}- Eo]:ﬂ_i _,_asﬂ \é 22 011;]_ B
TH s8] A% IPTG HF 1Azt ule
peak & 2.4l 30 kD A (Figure 4B, lane
2)8- His-hind column & A%} % pass through
oA E Holz] oA =itl (Figure 4B, lane
3), Az AL elutionA] A 2 ml (Vo,
bed volume)dlxe 2] Rolx] ¢kgror} (data
not shown) ¥ WA} (V, Figure 4B, lane 4)
o} Al WA 2 ml (V,, Figure 4B, lane 5)¢l|A
Al o] elution ¥ grt. Elution ¥ Az
3 gl e 60 kD, 120 kD SoA % Yel)ar
Qe o]& dimer 3 tetramer & 3A35}%
7] wji-el Aeg Atgxlc} (Figure 5). Elution
5 Az A 4 M3 2 M2 urea of|A =}
B2 FAsL wpx]ehe 2 PBS |4 5413813l

(Figure 4B, lane 6, 7). FA1%l aizle BSA

Figure 5. Specificity of antibody was confirmed by west—
ern blot analysis.

Lane 1: NIH-3T3 showing no immunoreactivity
to the antiserum '

Lane 2: sample from 4 x 105 KNTH2 cells;
Lane 3: sample from 4 x 105 KNTH2GC6 cells;
Lane 4: 4 ng of purified recombinant protein.
Proteins of approximately 30 kD (monomer), 60
kD (dimer) and 120 kD (tetramer) are indicated

by arrows.

E 7|&e g =55 Fldle (Figure 4B, lane
8, 9, 10) 500 ml <] sjFRell & 500 peo} A
zs‘,a s Balslyl-2-& galssich. =
5}
H

=
AL Freund's complete adjuvant

8} XolA 1A} immunization 3tZ 4-6F ¥
boost A ¢ll& incomplete adjuvant £} 43}

FAsteiet,

MME EH 2l 50y Eol

Boost ¥ #ale] AJARE &3] 93t
E7)e] Aelld 1 mle] A& AFslgict. o]e
37°C ol|A] qAIZE o] WRAIRE F- fAIske] ¥A
3} A& #83k Aol 2 M Tris (pH 8.
2)8 Hzlsle] pH & 2Aslsich AW F
o1& western blot & o]§-8l5] ™ (Figure
5) TH & uhlsl= A|¥F KNTH2, KNTH2GC6
(oA 2], 1999) ¢} &) A2 NS
epitope & °]-&3lgtl. 10 09 SDS sample
buffer @A lyse & 4x105 2] NIH-3T3 (Figure
5, lane 1), KNTH2 (Figure 5, lane 2),
KNTH2GC6 (Figure 5, lane 3)8 £48e%
ANz dA 4 ng-& 10% SDS-PAGE °lj4]
R332 nitrocellulose 2ol %71 3 1:1000 £
2 3X4% TH antiserum 2F blot 3}
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KNTH2 ¢ KNTH2GC6 X 9 60 kD 2] TH
W] AEE|glen o)A 9] (1999)ll4 &
¥3 v} 9} zro] KNTH2 ¢} KNTH2GCS6 |4
o] TH hale] whgle 108 ojike] xfe]E K.
o]aL g).ox o]E¢] parental cell line &1 NIH-
3T3 A= A3 FAAER] giet. E]E £ A

£ AaE|SE & A iAE & A

Z w-2-8}¢) A (Figure 5, lane 4) monomer ¢!
30 kD, dimer 1 60 kD, tetramer & 9AAE
120 kD llA] =ido] AEF . o) 2=
£ o) £ gh)e] Eeolide TH 32 =3yl Al
AAEE ARz AFE ATl glol AH
&) §le Aoz A=sld.

2 ¥

HEH WL =Y AARARoZA 5RF
o] §lolA -2z} X8 A 57} 2w Fofol
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