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DNA 34 Al A7} IMR-32 AlE2] c-myc wd Choline
Acetyltransferase 24 ol u|X] & 35k
Agel A sta 42
ojd e =343l
2252 AQHIES AE Balo 2hd) U@ A7E o}zq 27] @A B3hah} /‘173'0}*11
TE o] QA H 7ol uH Z93% 727} 5112]» 2 q AR EZ A X B3E F
& 5 g 8T A G RohnA st o Aoz, XL &2z DNA 374 =] 7} *‘730}

AxF 328 A28 F U=AE 29 E‘-J_X} AN EFF Ax FeH, A3 2 7%

2 dd e EWE ARt AN EFYCZREH FHE A EF, IMR-32 /‘ﬂ£°ﬂ
DNA @4 ] #]#]2] sodium butyrate, hydroxyurea, cytosine arabinoside® z}z} X 2|3 A3} X2} 34
oo xR g AANA AE B34 B 5 e AF E719 R0l =g TEFE 5 o

o, 2174 AE A9l acetylcholine2] T4 &4
b 2ith =3 DNA §4 JAAE A2 eA &
Ak A Bd38) gAE S 32T & YU
PSS
Al A o} A EE ko] F43 A Aol AAVAHE AN & 5

o] ¥ o]
7} IMR-32 A 2 2] A& odxlsta £318
He

A B2

Neuroblastoma IMR-32 4] £ & A1 73 o} A 3£ (neur-
oblast cell)7} A7 o}A|EF A E (neuroblastoma
celDZ ¥4 Agd dA¥olth. IMR-32 Al E&
el Al A E (hyperdiploid cell)2A4], &AL H
o} o & 2719 %X A A (marker chromosome)
2 et AR E FYL ojdolo] A7)
o Bo] JetdA e ®P, A o=
kA A A-PAA7AZ (benign ganglioneuroma)o
2 B35 0x) 7] B &N, o] FU4 3 A
of 3 AFE oA TEFAXE FANE F
xo}"‘ﬂt‘ o 7l d = JeEm g
2 9t} 3} in vitroo] 4] DNA &
°]B1 E3E AE8E AlgE0] off
o, B2 AR MNEFE "ﬂEE"ﬂ’ﬂ o]
=R 19960 BAEAE dFALAY X
9] "1'04 o] 2ol A 5.
4 19973 44 30%]_, FAARSF 19979 64

EEEEER!
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9] choline acetyltransferase2] &4 =71 A=A 3] S
IMR-32 A ol A &A= 2] @3t c-myc FA 7

ol e 4% AHEL DNA B4 AA
Bal 2 Zo|o, o ofo] Al7]d] Bl Wy
sloele} Aza.

=

5 A%sel g FeAeD 22T A
o2 B3dest fERo Raddd’?. A3
olA EZE A7t E3E wo= A X I 4
AEZ]7F Ve E FEEHQ S48 B
ZTHEE A FoA DNA FAH L dAstE A
¥ o 2 sodium butyrate, hydroxyurea, cytosine ara-
binoside %°] <& X %lC]-3’m’25?. Sodium butyrate
£ 4-catbon fatty acid®] ¥7] FeZ, AolA
A2 02 ethyl butyrate?] 7FFEa| o] 23] A}
4 HolAv] % FB ATAA, T3F F87
29 3d A=E WA 2R e ds @
olgl A E AZE E Ay EAdE 9
g oL B2 53] A4 AT A A
g 249 B¥L zAIGT Eadh AT
Sodium butyrate®] Z+-& 7] AL o}F & d#A 3l
2} ¢ o1}, Wrightt= CHO (Chinese hamster ovary)
A E A9 2L7)A e 2 A sodium butyrateZ} A}
Ete) A4 Bh A2 2A e (mem-
brane configuration)Z ¥ 3A1A M X Ye| & Wl
A 71tk 7) A7} adenylate cyclase BA]-S WA
HozH cAMP T & F7HA DNA §d<



AA st 228 FA BEE dA S
718 & A A gt} Sodium butyrate= Al 7 o)A X
FT AEANM AAE7IZZTR AF AL B2 &
4 T o #slE TAE (tyrosine hydro-
xylase, acetylcholine esterase, choline acetyltransferase)
o] 8¢ F7MIYa deide | 23 o
3 o] & 7] 2 2 ¥ histone H1 B A o] 22 2
histone deacetylase®] &4 oA 7} A A 5 ¢ c}22,
Sodium butyrate:= 9]9] AMAE F 71X 7]AL
T3 dAdo WA FZ (chromatin con-
formation)] W3} ¥ ofe}l FAHze WHE
2EE F %ol BnHJAG. a9} wide]
hydroxyurea+= 47J 2] deoxynucleotide2] AJAto] &
4 R4 ribonucleoside diphosphate reductase2]
24E AT 2 Q) DNA 48 JA st
Aoz a3x P a8 cytosine arabinoside
+ DNAc] Addezy a5y dag de
719, A X F7] 71-2d DNA FA A7 A 5
ojFow g3ty 19 FA thAEQ cytosine
arabinoside triphosphate (ara-CTP)¥ v}o)g] 2, u}
Bl 2o}, ZHFENA DNA 4 Fid) oa 5
@ WA dCTPe} AAAA HgPTrE 7}
43} ara-CTP7} DNA 7hete) 439)5lo] Alg &
A (chain termination), A}& A1 3} (elongation
slowing) 2 H]3 4} DNA 729 AL 23
G 7Hd o] AAHAJAP. Z4 NAMTE A
& B3/ HE &R oz B HHE 4438
€ H4S AL AE AE SAEs 32 A
S SR R0 FUjle) 43}
A Aok FAEIF HG AEIE 2 AFE A
ol Ao 2RE Bdto ZYslel F4 e
AAe AE9 T2 9 E3}o) Hajse qgYd
A FAAE (proto-oncogenes)o] A A A Lol
G2A ZEE) Z)AF. oz A My
dlel gloiA A fAAES) V)5 o
A e olm LR e gedH, 53] oA
A} A} (transcription factor)Z A 243} whek
24
olu] W AFI} o] FoJH NN 4 ¥ o}
AEol 43 Zgels d8skx e A,
=3td A7 MRl A9 AP AYAE £
AZHY A7 A 249 Agd os) Az
o2 Asteta, Az Wy dojuA €.
23719 473 A2 B2 FA 5t (cholinergic)
AZ AE] A9 I Ad27 AT 2l
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[]
245

3 AGEZAQY 4" 3443t choline
acetyltransferase7} 248 o] Ao} #Ho w7t
AAMEQ] F2 A3 AAA (superior cervical
ganglion) A oA 1 mM sodium butyrater} 23
Ao AR Ae B 4 & FEFo] BHuH
UGS, = Ho) 22 17 ATANN S} 2
A Al2FQ cytosine arabinosideZ X 2]8]S uf,
A et g2 A K} choline acetyliransferase)
=T F uf o] Frhgol BuE .

£ A7l = DNA &4 S A 3sh= sodium
butyrate ¥ o}j@} hydroxyurea, cytosine arabinoside
€ IMR-32 A Ed]] 2 2] 5te] IMR-32 M| X o} HE)
e S emye $E 28 AW Eon, IMR-
32 M X E3}te] 3 %9 choline acetyltransferase &
AEe] Wzt A HEgn.

ol

4

R =

ai
=

LMER U ez

Ao EE IMR-32 N EE 83 X F &
g o 2 RE A5t T} 10% fetal bovine serum,
penicillin G 100 unit/ml, streptomycin 0.1 mg/ml,
fungison 25 pg/ml (Gibco)E F 33 DMEM
(Dulbecco's modified Eagle's medium)ul] 2] o) A} )]
Fstg o). wike 37C, 5% CO,./95% air= A
A k] el A AAsH T FE A2 g
% 9.2 25 cm’ canted neck flask (Coming)ol] &5
220 WAE EU71E FAST nypsin-EDTA
(0.05% trypsin, 0.35 mM EDTA, Gibco)E Z 33
HBSS (Hank's balanced salt solution) 2 ml-& 37}
sel 1~225F 00, 71NN FE T, 2 ml
2| 10% 3] I3l DMEM ®ix] & H7}3}
3 2L flaskol ot 10° cells/mle) FE 2 B33
At

2. Mz Hef By @

I

ol

SE3

IMR-32 A| £ 2 25 cm® kATl B3] u)
FF F A %E AR Be dEFH sodium
butyrate, hydroxyurea 2 cytosine arabinosideZ
U2 A A4E5E X T 3UzE Cox v
F71NAM W FAT 3d F AE e dn|
Astell A At on, #F ¥ flaskel]l $3d
MNEE uypsine 2 Hzlsle] 4835 F PBS=
A &3t F-FAIA A choline acetyltransferase &

d 537 RNA 221 & A5t YEE A



QBN LT 7 Ak FES A
A ENAETA A 7 Aoke) FES A2l
o AX WA L AR 2A AR @
9= 473l DNA A B 57} 50% o)
Wolo) AT AEE AT 20~30% o7} o
=2 3

3. Total RNA 2|

9o AE AF2RE 2L JAAEAA acid
guanidium thiocyanate phenol chloroform extraction
uH 96| )3 total RNAE 2] 53] ot

Isopropylalcohol- S 3 713te] B2 RNA A
& diethylpyrocarbonate (DEPC, Sigma)Z &€
Z3Fd =9 &, el® RNAS %4& spectrop-
hotometerE ©]-83}c] 260 nmo| N FHEE 273
st} Al4tstAch F3€ total RNAS sk
719 %< ik A7|GFel AHER gel& 1.2%
agarose, 1XMOPS (0.02M MOPS, 5 mM sodium
acetate, 1 mM EDTA), 2.2 M formaldehydeE £ &
g gAoZ 100 mlo] HA st AHESHTH
Running buffer& & 1 MOPS7} AH8-5 2031, 1008
EdM 2 At AAGFAHTG FFol EF F
UV transilluminator (TR 365, | & 3}EHE o] &3}
o} RNAE &2kt

4. c-myc probe ZH|

Probe 2= pSVe-myc2 plasmid2 FE 5 HA
M WA exon & EF3= 24 kilobase
pairs (kb)2] Xbal-Hindlll fragmentZ A+-&-3kHe.
5213 DNA fragmentZ ECL (enhancing chemical
luminescence, Amersham) kit-2 o83 2H &<l
8 A} (direct nucleic acid) ¥ X] WP o2 F A5
C]- Z, DNA probeE 100CoA 5 ¥3F GX =
Z4ToA 5 B AT F, e 2399 horse
radish peroxidase & 243} glutaraldehyde £ 4
o] 23 37CoA 30 B2 vikgto ez T X 5}
@t

5. Slot blot Analysis

fzT 2 Ak Aeld Ada ZzoA £
g 10 pg® o] RNA©| formamide, formaldehyde,
20xSSC (3M NaCl, 0.3M Na;CsHs07 - 2H;0:
pH 7.0)& AT 557} 247k 0%, 60%, 1x 7} o
A e F 65T 583 HAAZ Y o & &

2 o]& & PR 600 Slot blot kit (Hoefer scientific

nl
=
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instruments)& ©] &3t vacuumE Z o} ECL N'-
nylon membrane ¢ transferA] Z T RNA7} ¥ 24
membrane2 10X SSCE 7FH A A o] F1 365 nm
o} 4 787} transilluminator (TR 365, X1 & 3}EHE
o] &8t} UVE cross-link A]7] F hybridization
buffer (gold hybridization buffer, 0.5 M NaCl, 5%
w/v blocking agent, Amersham)oll 2] 42Tl A|
4X] 7t E< prehybridization A|Z 1, 2 ¥
brane& XA ¥ DNA prober} £ gl MEZL
hybridization buffere] 2o} 42Co|A 12-16 AJ3t
%9t hybridization A]Z]t}. Hybridization ¥ ECL
N*-nylon membrane-& 42°C| A} 0.5xSSC&} 0.4%
SDSE EFe S0z 28 AL e ALdA
02xSSC §A o2 18 A& F paper towelol] 2
1/\]?] kittlo] E0] 9 & detection agent 13}

2112 e ‘193°ﬂ 2B G2 F Aol A
ZA)%\E}— 1 ¥ ECL A& Xray filmE AL-83td
1A 7t E<¢F 743321 Z4 o). Slot blot band9] %3 &
7+ spectrophotometer (DH-60, Beckman)of] 7
%l gel scan system= o] £33t £ T =X

of ek 4AAQ 24e FHA

6. Choline acetyltransferase €M T =X

mem-

Ml oo

A X BFA FHlE F 50 ue) AE FHAE
FEAA 4CAA 1,500x g2 SEF 944 Bl
13 FEAE wd & JdE 01% Triton X-
1002 ¥ 33 5 mM Tris-HCI (pH 7.4) &< 200 i
S Yol 139E o] &3l E-&l (sonication)A] 7]
, 4ColA 3,000x g2 SEI f4AEIHAT
"J%‘ﬂ! F sl @A A F (BCAY) H choline
acetyltransferase 4 =& 3 3} t}. Choline ac-
etyltransferase &4 £ Fonmum'”2] WE & Ed)
2 o] 245} 2 mle] cocktail solution (scinti-
AXF, Amersham)& H7k5te] 54 2ol <8 4
71 w2 B9 k2 liquid scintillation counter
(LSC, Packard TRI-CARB 4530)2 =74 3} th.

ot ml

7. MEZ MEF £H

ol
\o

Z 238 IMR-32 A X trypsing g
ﬂE 22 7] (haemocytometer)Z A XL
2243 3 1270 35%10 mm tissue culture
(Commg)oﬂ 7}t 10° cells/ml B =7} 52
Ak B33 A 39 —r°ﬂ A E7} viee]
HA F WAT 475w gzl

g, 4 uTr—_"C’ﬂE 3 mM sodium bu-

Hj A

o
e
—H
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X 500.

b) Hydroxyurea 2 mM. Magnification,

c) Cytosine arabinoside 2 pg/ml. Magnification,
X 500.

Fig. 1. Effect of hydroxyurea or cytosine ara-
binoside on the morphological changes of IMR-32
cells. IMR-32 cells were grown in complete medium
in the absence (a) or presence of either hydroxyurea
(b) or cytosine arabinoside (c) as described in Ma-
terials and Methods. Arrows indicate neurite-like
processes formed.

tyrateE ¥ 33 DMEM A & ol w)oFagich
24 A7}, 48 AIH, T2 AIZE Boll 242} Q2T 2 3

-14 -

mM sodium butyrate® = ] 3+ dishE vl %7] 9| A
trypan blueE A}H-&-3+ dye exclusion assay o 2
BEAXFE 2R AT

o

1. DNA &4 XA XMa|of 2 AZOotHES
IMR-32 M= 2| HENEHE| s}

A7 o}A £ F IMR-32 A %] DNA ¥4 24
AE A= F AL FHE FHIAG B AY
A3t ALEE Aleke] Tt At A @)
AL E3lo] DNA FA A A=7) 50% ©]3t
oty (< Klsp) MEAEE ASIE 30% |tz
3] Al¥e FA ¢ ? 4848 24 A
FetA %= "R F3ste] A FsHt. oA
AE HelstA] gL 2T s hydroxyurea
9} cytosine arabinoside S 3] &) &+ A XS A A1 A
AE ER9 E7141%0] RRFow, Lo
A3 T2 9 oM e Age] X Fotel
Wk £719 9 FE7 62 TR A 3
2 gHE 32 5 YA} (Fig. 1). Sodium bu-
tyrateE H Al = nlzrlA] 2 IMR-32 A ¥
A 27 E7]7F o] e B3lE 2ES By
(Fig. 2). A4 A7 Aol 32 Agd dAE
IMR-32¢]] A|71x] T} 2 DNA &4 A2 A <)
3 Ay HF AA AEAA EEA B S e
AL FAS E719 4L #32E F Ui
a8ng 4% AMg-€ 3714 o2 DNA §&
A QAAELE IMR-32 Al o] 3 f= QAR
A ZE8 & AAE Aol  + U

2. DNA &4 {A|Hlof| 2|8t c-myc RAX} wt
#o| =7}

Sodium butyrateZ ¥ 33 DNA &4 A Aol
ofste] N7 EF IMR-32 A EoAe] AA}
AR c-myc HHA HAEHRE AHEY] A3
o slot blot& Al&A3IH ch o8 ¢t 2T &
Alefo] AHald WA EE F83lo] total RNA
£ #2383 A7)9 S35 285 L 185 RNA band
£ X3 RNA bandE @& 4 IUch Slot
blote]] AH&E 2.4 Kb A7]9] Xbal-Hindlll c-myc
DNA fragment+= A7|9Fo 2 H7] 2 &< band
dS g5

DNA &4 AAASE zt7 Azl A Ff A



a) Control. Magnification, X 750.

b) Sodium butyrate on the morphological change
of IMR-32 cells.

Fig. 2. Effect of sodium butyrate on the morphol-
ogical change of IMR-32 cells. IMR-32 cells were
grown in complete medium in the absence (a) or
presence (b) of sodium butyrate as described in ma-
terials and methods. An arrow indicates neurite-like
processes formed.

2] 3 total RNAE-S Aol e x27 A
FoA E2]3} total RNAS} 3174 N*-nylon mem-
braneoll F-2A|7] & FAD c-mye KRR DI
3} hybridizationA]# X-ray filme] 7333 & in-
tensity & gel scan system$- ©]-&-3lo] =33 A=
3 mM9] sodium butyrate, 1 mM2| hydroxyurea =
0.5 pg/mle] cytosine arabinoside?) oA z}z}
c-myc @ 0] 747 A A Z7HE 9Tt (Fig. 3).

£ 4% Z3 DNA §4 AAAES IMR-32
AZ AR E B S, AsIA Fe Az
Ae FAE F 8l cmyc AR Wwdo)
A3 BALE AT & Uik web 2 4l
Foll A8 DNA §4 A A 52 IMR-32 A4 %
o BHAQ B3} B ol A X 2 B
Bl 8¢ 482 Idn AR E cmyc FE

gl
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Relative peak area of c-myc gene
expression
(IR R R S S N - T T~ ]

Hydroxyurea (mM)

Na-butyrate (mM} Cytosine

arabinoside
{ug/ml)

DNA synthesis inhibitors

Fig. 3. Effect of DNA synthesis inhibitors on the
expression of c-myc gene in IMR-32 cells. IMR-32
cells grown in the presence of indicated concentra-
tions of DNA synthesis inhibitors as described in
Materials and Methods were harvested and their total
RNA was analyzed by slot blot hybridization with
2.4 kb Xbal-Hindlll DNA fragment probe con-
taining partial genomic c-myc. Expression of c-myc
gene was determined by quantitating an absorbance
of each slot band area using DH-60 Beckman spec-
trophotometer gel scan system. Each value repr-
esents relative peak area of a mean from triplicate
cultures. The numbers on the rectangular columns
represent the concentration of DNA synthesis in-
hibitors; mM for sodium butyrate and hydroxyurea,
pg/ml for cytosine arabinoside.

X
=

E SRS

T At
3. Choline acetyltransferase &AM T tis}

MR EZF M EE choline acetyltransferase
28e /A3 glemg A7 Ag B9 acet-
ylcholine& Fdeted MM EI ) A& AGe
vhebd 4= 9l=dl®?, IMR-32 4| 2o DNA &4
G4 A<l sodium butyrate, hydroxyurea, cytosine
TEEE 47 Agsy g wo
Alekg AestA & T HE
choline acetyltransferase &Ajo] Z7}sle GAHS
YEhR A} (Fig. 4). Sodium butyratet} hydroxyurea
7t A2t e-mye AL EEEA 3 mMT} 1 mMe]
TEAM 8RS/ e Hdghe Bl W
cytosine arabinoside= 2 pg/mle] ¥ X oA E X2
HoZ EagHol ZHYU.

2 d7FE 53 IMR-32 A| ¥ o] sodium butyrate,
hydroxyurea, cytosine arabinoside® *]2]3F A3}
AE Fef E3HET of g} comyc FAR} B o
Z7tEl94 2 choline acetyltransferase &4 o] =

7tee 2348 22 5 AU

=9
==

arabinosid

L.

=
=



Relative specific activity of choline
acetyltransfease

(mM) Cytosine
arabinoside

(ug/mb)

Na-butyrate (mM)

DNA synthesis inhibitors

Fig. 4. Efféct of DNA synthesis inhibitors on the
activity of choline acetyltransferase in IMR-32 cells.
IMR-32 cells treated with DNA synthesis inhibitors
at indicated concentrations were harvested and as-
sayed for choline acetyltransferase activity and pro-
tein content as described in Materials and Methods.
Each value represents relative specific activity of a
mean from triplicate cultures. The numbers on the
rectangular columns represent the concentration of
DNA synthesis inhibitors; mM for sodium-butyrate
and hydroxyurea, pg/ml for cytosine arabinoside.

4. Nz MET

3 mM sodium butyrateZ ¥ 33 DMEM WX &
A Eol] £ F 3437 CO vl F7] oA v FAI 7|
AX YZECE 2H SR E ), trypan blue%— P
3t AA AE S FL AFEFE A F oy
& sttt dzee A & 24"] 7k, 48A]
b, T2AI17Y &ol 85% A x o AEES FAE u
¥, 3 mM sodium butyrateZ ] & 7 -$= 244
¥, 48A1 7Y, 12X 7 B Z2+2} T3%, 66%, 62%<] A
E&% B (Fig. 5). ey o] & H =9 Al
FRAZAA = AXW ] FAR DEoj Y BE4E
Aole A 4TS "RA FE FAdA &
ojun A Ao A Hol utx g 3 mMe] so-

dium butyrateE IMR-32 A o] A c-myc & -

A A & 3} choline acetyliransferase &/d o] &3}
Hoz Z718 & Yt

]

il

Sodium butyrateE 35 22 DNA T4 A
A GEL e XA B3E FE7] = 5
ol 24 M Euj o} Lﬂ”*ﬂiﬁﬂ
FEE AL A AA Sz FAqste A
2 gA Y. 53] 2R AR EF
A& ©]& DNA 34 A o3 AP =71
7} AZE Y 22 AFAGEAFA A BAqste
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100
0r ——"
80
= 70 \
Z 60
Z 50
8
> 40
g 30 -
——3mM Na-
20 — butyrate
10 r —a&— control
0
0 24 48 72
hours

Fig. 5. Effect of 3mM sodium butyrate on cell vi-
ability of IMR-32 cells. The cell viability was
measured by formular shown below by scoring the
numbers of total cells and dead cells. Cell viability
(%) = {(numbers of total cells — numbers of dead
cells) = numbers of total cells} X 100. At least to-
tal 300 cells were scored and each value represents
an average of duplicate cultures.

a4 Wl FEHE S0P, oy
g 2AAF L FEdte V1Mo E AAEHe A
5 & Histone H1 $He] A e] =& A histones] 2o}
23 JA Fo| chromatinT2°] W& X3t
T FALEL 2P¥% s Ao E‘r‘“‘” a
2|1} butyrate2] 7B $-ole M T AIEARA L &
NAZAA Zr4 2 viEa AV AlEe 24
FgS X Y2 cAMP Fxo] W5 E JHA
ettne >, o]2 & sodium butyratee] =}
£ 2 neuroblastoma®] A -$-ol&= 718} & A XS
3} g Eol4gd & Bojx 3lil 53] human cello]
A B L 233, Retinoic acide] 97 H 1%}
E €3 butyratex cycloheximide] Z )3}l A
= acetylcholinesterase 24 & Z 71212 = 3loj A
cholinergic phenotypeo] Widt &7} 7]el b
Ak dzA Jepdoh®,
= post-translational modification E3}& 2t3 Lo
] choline acetyltransferase®] A& =1 718 A
stxo] 4&E F7] Ede SviEA e B4 &
Ad gake FZA A2 # 2] 3 neuroblastoma
A EQ 2] choline acetyltransferase ZA 9} A

P

Z sodium butyrate

& F7M7Ie 59 £3e #AE A
EHE FA ]%‘jrn-
o|&] g ATEZE Ho} sodium butyrate] F 7}



@3] A ko] th gt ZHg-of 93ty Bt
oW A2E E3gHE AXTUY FHEA
o BABTGT HAT. B AFAAE sodium
butyrate:= neuroblastoma cell cultureol] A & &} & Q]
W3 E Bor AR E7 9 E&F 78 22 cho-
linergic phenotypeo] &S Fv}. EZ sodium
butyrate'= DNA EA-& oA te] A TAZL A
Ak Hed FusAe aen At
2313 AFo] sodium butyrateZ H) 23 DNA A
AR A o] 23] ZAH T o= TAYTA A Al
T B FA e gHgy 238 dve
A3} A x)3k= A olr}. o2 g A4 2 ribonuc-
Jeotide reductase®] 2} A A 24 deoxyribonucleotide
pool &AL AA|3le A2 @&l A hydroxyurea
2 2 3tAY DNA A A7) DNA strand<]
Tz E dodiE Aoz ¢ A cytosine ara-
binosideE ] 2] 3l -S o] DNA A 7-4 9 A
c-myc) Hdo] FrtETE £ A ZH=2 Bo}
g Baadnn At 97 ATEde)
22 o] E 33HE| 93 neuroblastoma A 1l
2] B7) A3E 2Ps7] Wi o] F @
FHACTE T N2 EPFHoz doJuE
B APP BAE 2Tk B 5 Aok AR
3 2 E DNA §4 dAAA AX E7] A2
Z5tI c-myc gened] FIHL Hdlm FIHAI
= Y oA choline acetyltransferase &4 A =
HAU2 F/H7)E e ZIdieke 28l cytosine
arabinoside:= 0.5 pug/mlE oA c-myco] Hu#
AL fEste 8 EAHYS7ME 2 uygml F
EAANE A& 1 Aok o] 24 DNA -3 A|
I A7 ARFH e R FAEAA S HA TG
3 2R = gtk wEt A sodium butyrateE H]
2% DNA 34 A A &2 human neuroblastoma
ANA c-myc gened] AL AAIGA A 2HE
Fglom AAE FEr A & 5 glovt A7
M X Z80] I Q3 choline acetyltransferase & 4
g4 W3g fFEria st
B A3 A18%E DNA 34 AAAES

Ol EZT YL PA ABEY AAFFToE A
A F YEE AAANEE AL 38 =
3t o AH2E 5 don, MAHNAEFEANE
o 243 R} oA 2Rl A
= oz & ge8x YA ot old 2-Hd o
g ATE AR EFYY A8 T A
g g AFs & 5 ezt A4t

ar e

¢

A
A

[
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=Abstract=

Effects of DNA Synthesis Inhibitors on the Expression of c-myc and the
Stimulation of Choline Acetyltransferase Activity in Human Neuroblastoma
Cell Line, IMR-32

Jung Eun Lee and Kyung Hea Cho'

Department of Biology, Seoul Women's University, Seoul, 139-774, Korea

A regulation of differentiation in human neuroblastoma cells remains poorly understood,
although it is of great importance in the clinical therapy of neuroblastoma. This study was aimed
to elucidate effects of DNA synthesis inhibitors on the differentiation of neuroblastoma cells on
the basis of morphological, biochemical and molecular respects. Three DNA synthesis inhibitors,
sodium butyrate, hydroxyurea, cytosine arabinoside were used to explore their effects on the
cellular morphology, the expression of c-myc and the elevation of choline acetyltransferase
activity. They led to the extension of neurite-like processes reflecting differentiation of IMR-32
cells. In addition, the treatment of three DNA synthesis inhibitors resulted in the remarkable
increases in the expression of c-myc as well as the stimulation of choline acetyltransferase
activity which is involved in the synthesis of acetylcholine in the differentiated cholinergic
neurons. Taken together, these results indicate that DNA synthesis inhibitors play an important
role in the induction of cellular differentiation in IMR-32 cells. Furthermore these DNA synthesis
inhibitors seem to be future useful to give an important clue (for the treatment of neuroblastoma).

Key Words: DNA synthesis inhibitors, c-myc gene expression, choline acetyltransferase, human
neuroblastoma IMR-32
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