H A2 7 & o3 x
Korean 4 Phys Anthirop
11{1): 33~ 40, 1998

NM23/NDP kinase SAx7} £ % A 504
NM23/NDP kinase FA A&} c-mye 34 2} wFd 39 A

ol2%, S, UUE, SH) WY ofelg
CEEETIEEL EIERETE TR P
EEL L EIEE LA PR

ZhER @ NM23/NDP kinase-fr A Al 1988 Steeg Fofl 214 3 Ao]Hax2 493 o)df o7 o}ekat 7154
RoE ek, 19939 Postel S22 NM23/NDP kinase4477F c-myc®] neciease hypersensitive element
(NHE)$} ul-e-3he Az} PuF7h NM23/NDP kinases] 2 Alde} gt R.ustgld

FARY fYAsigte gleld c-mye GRARE FES A veld glen Heldw ZL JAE sHd
(Schantz, 1993). ©] c-myc SH-H=}7} NM23/NDP kinase G4t 913 288 7937 g3 5 sz
g ofe AlzFed A vlmsig et AAH dA 3E S dodd, AAdARA dE8-s FHEY) A e
myc §3 A8 28| CAT (chloramphenicol acetyltransferase) 47} A2 $]X 8+ plasmid DNAE &4
sled CAT assay & shaiel,

F2) 22 Axela], FHelA Hasl NM23-M29t c-mye CATS AZJ =9 (gene transfer)ste] CATHS:
o] Aol Zr1ES Hokwl At} NM23-H2$ c-mye CATE 2#she] 39 T3 Mze) 4317 A=z
292 8lgs A% gelA g} e CATEAS 4% ¥ 4 ook Fdzo0ME FoA f3 NM23-M27t
o] c-myc AAAARA JEL s Aoz Hel NM23/NDP kinaserl AAbalalzA] Hd-g 3)7] 9184 o
£ A=A Azl Basion oAl

49 Z4)o] 2R A A el M= NM23-H24 c-mycd] UE 93yl fAksle] AR Eel A = NM23-
H2#8) c-myceef W& ArAlaArt f3809

FHol27| g2 : NM23/NDP Kinase, c—myc, A}

=

M

AolAel ¥V R& K-1735 & FAFA
Fe)5 NM23/NDP kinase -+4AA= I HolAl =}
W= 28 He § FHolA $AHAR HaH
olc}h (Steeg &, 1988). 1% B 7% 77
w7159 fAlAkE dA, Mz F4, $35,
ANHA, Aze B3, o3 ARG, Az
£ (cytokine), FAARL Sol] 38E& v[A= F
Al BaE v} (Keim 5, 1992; Lackso %,
1992; Okabe-Kado 5, 1995, Yamashiro %,
1994), NM23/NDP kinase 842 33 (murine
type) &2 NM23-M13} NM23-M22] F isotype
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A Alkelo =z NM23-H13} NM23-H27b BIE
o] glem o]Z& olm|xA)e] Wi} DNAS] 7]
MdollA 82~80%ne YAEF He]xr ¢vh(Okada
. 1995; Stahl 5, 1991; Urano =, 1992). &
HolgHAlz odelal NM23/NDP kinase -%14}
o ¥ 9@ sA ] F9 (Steeg, 1989)9 A s}
Alge] fubel (Bevillacqua 5, 1989), zret
(Tokunaga ¥, 1993) ¥oflA] &A=} vl &
W& dHeln AYPANME HelAe] & K-
1735-TK 3 EA]2o| NM23/NDP kinase cDNA
E Al =5 2 AelAde] obf FaHe| oF
®# 8]t} (Lakshmi 5, 1993; Leone &, 1991).
gt g, Al o) FAA] wde] A



— O|2Y, SEY, YE, S, 249, ojg¥ —

o] Az sl o e|g] 417 o}A| £ (neurob-
lastoma)®] 7% 238 A& ve AP
Fofol| A £ & ¥Yo) (Hailat 5, 1991).

NM23/NDP kinase T2 97| d A
nucleoside diphosphate kinase (NDP kinase)-f-%
o] Madxt Fdsle o &9 7S A=
Aoz g2z g9Joew Zs}e]e] abnormal wing
disc (awd) FAA=E 2 FAAMHEL Ho|x g
o & °] awd #3AE HAFH F3 (microtu-
bule polymerization)# #H¥ NDP kinase?] %
¢ 7HA Y (Biggs 5, 1990), Zvele] ug
(development)# #3E& =43l (Wallet &,
1990). NM23/NDP kinase §A#7} #3}2] 213
o] wx|x= ofgkell Wit M o= Lakso § (1992)&
NM23/NDP kinase 4x}7} 2] #A7]E3}e] I
o3te] 7)5H Ezle} E3id x3& FAFA 3
& o Al dEw NEFdas 23
$=3hd NM23/NDP kinase -3 =}e] wHalo] W
3} %ok (Yamashiro &, 1994). ©] yiel= +3}
7} B AEFeM = BdEe] B3lo fRd=
Hojdte] G A (Gilles 5, 1991). Postel 5
(1993)-& PuF #A}lA7} NM23-H2/NDP kinase
fAzlet U c-myce] HHE =A% o] o
2 2™ nuclease hypersensitive element (NHE)
o] f-%ol we}l NM23-H29| HAPSS wisls o]
NHE7} AAHs€ w7l g st

A2 AR wFGAE| g FZ Y B4
7} deju AolAdelx JFE vIAE c-myc
AR Wae] NM23/NDP kinase®] °38kg 79
sla2AF NM23/NDP kinase-5-% A}2] transfectant
E hEgden 1 owke] of] M EFo|AM c-myct
HzLe} NM23-H2 % NM23-M2 7he] 2d a4 &
B3, c-myc CATI NM23-H2 ¥ NM23-
M2E @7 M=z =5t CATEAL] S
28t c-mycell & NM23/NDP kinase]
AtE S 33k

M= 2

M| Z ujj 2k

F2 ZAFAAM FAE AolAo] ¥ FE7 Al
=9} Ho|Alo] Y} GEMEFE 10% FBS7} =

%5 Dulbeco MEMM| A& A}4-3}e 5% CO,, 37°
Coll A ull ofsled e,

Transfectant X%t

FE7 M ZFe|A pBSNM23-H2¢} pBSNM23-
M2 plasmid DNAE Az =83z dz+2
neofrA A9 =318kl Lipofectin ¥ (GIBCO-
BRL)¢l 2}A3te] plasmid DNA 10 pgell sl
lipofectin 40 pgE Al4algony o] DNA&L
60 mm dishellA] 60% 7}ef 35l A Ee]] 2T 6
AlZF wloFst 3 24 wello] 553 3~4F34 1
ng/mi®] G418 (GIBCO-BRL)e] & #}A]= plas-
mid DNA7} =319 A28 A¥sigd

CAT assayE® 9|#t plasmid DNAX|Z}

c-mycHA 2] 1.9kb pst mycd#HE pUC/19
(Takara) plasmide|A] CAT S =} o Abgls}
oo} (Fig. 1). NM23-H2%= 0.5kb®] Xho-Not &
HE& NM23-M2+ 0.5kb2] Xho-XhoAH# &
pBSKe) 4H4lslelc).

Plasmid DNA2| M= =¢| 3! CAT assay

HEFE 60mm Petri dishell 5x10%7) EF3}
I 24A)7F wjFF plasmid DNAS DEAE dextran
el olatol MEW Esheleh AzE WAol
g WA= A F 10% Nu 3 3mlE 718%
DNA mixture (plasmid DNA 10 pg, DEAE dex-
tran 400 pug, MEM 50 pg) ¢} M= =3]9] A=
2 w7] 98 1ug® luciferase expression plas-

c-myc

‘ L\
Basic %  pmyc1.9 CAT

plasmid

(4364bp)
EcoR1

BamH1

Fig.1. 1.9Kb pst-myc CAT DNA construct,

Copyright (C) 2003 NuriMedia Co., Ltd.



— NM23/NDP o c-myc §HA U —

mid pCEV/lucE Mz $lo] Baju 40~4587F
woksladrt, wHAl 10% DMSOE 283k 2HgA)2l
Z PBSE $M|3kE 7.5% DMEML.& 297F wiek
sl Trypsine & A 2E 4838k sonication
o2 whlalg FEale] 65°CellA 1087 kst
o Al zel| A8 deacetylased 284 F 3l
A= F5E 40 g “C-chloramphenicol (0,25
MCi) 5ul, 8mM acetylCoA 10pl, 1M Tris, HCI
(pH 7.8) 25p1}l 4 37°CelA 3A12F whg-A|7)
& 2714 0.25M Tris-HCI 250 Wl ¥h-2-& 53
A)F| 3 ethyl acetate® chloramphenicol S 3%}
g}, EEE-2 20Ul ethyl acetated]] ThA] H-5-31
o] silica gel (TLC plate}ollA ARt Wl
chloroform:methancl (1: 1) S Aoz 2
A o]7| s}e] (ascending development) X-ray film
o 28t spot?] =g ARG

Northern blot analysis

RNA¥E TRlzol (GIBCO BRL)el &3 Al=sz
RE FEEgv, s Zlesd Az
TRIzol ¥H8-9 & 1mlE 73t} Yf-A17) 2 Aol
1037t 9FA§ & chloroform 0,2ml3 7}F&he] 4°
CollA) 12,000 rpm o2 1583 UM E 1 A
#H3be} isopropanol 0.5 mlE 7FElT 4°C <A
12,000 rpm.2. 2 1083} $135}e] 2 A& (RNA)
S =g, o)AS 75% methanol® A8 & 2t
23 1mM EDTAEYe] 31t} 20ugd] RNAS
formaldehyde?} & 1% agarose gelol] #7]9F &
2]3}31 nylon mem-branes| 27} (Sambrook %,
1989), NM23-H23 NM23-M2¢] BamH1-EcoR1
"3 c-myc®] EcoRI-Hind I £48-& hybridi-
zation probe 3}9lc}. o] probe® megapriming
labeling kit (Amersham)Z [a-%P] dCTPE EX
3L3 membrane & 32417F < AA A = (prehy-
bridization) hybridization £ {formamide 5ml,
5M NaCi(PH 7.2) 1ml, 5% dextran sulfate 2
mll# A uld Feuel ol 42°Cel A 16417k
¥l A7) & Ao A 2xSSC 100ml §-2ol A 5%
7k, 60°Cell A 2xSS8CE} 1% SDS 200ml £-<f¢ A
2087k, ALl 0,1%xSSC 100ml £ o2 40
Bt eAE & BV Yl Xoray Rl x

2ai3ich,
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Al ZERtM ZollM RISl MEZF (PLC/PRF/5)
o BARE

Hepatocyte Growth Factor (HGF) o #l23l=
PLC/PRF/5 A %sF¢] 10 ng/mle] HGFE 3717,
64zt AHAA FAE =3l F RNAE FF
&he] NM23-H2 ¥ ¢-myc?] #3-& v walsid,

i
Transfectant

FE7 M ZzF] neo HHAE g3 Ao
nm23-H1/H2 §A4 2 #9 nm23-M2 F3HA
£ =33k G4184] 28] sl AE2FE x4
5 fAzAbel] mel FE7-H1/2-2 (]38} H1/2-2)
H1/2-4, FE7-M2-3(¢]3} M2-3) M2-6 Fo=
o aleie)

NM23/NDP kinase2 c-myc F8AIS| H H|2

Al A e 2 A EFeNAM nm23-H2/
NDP kinase®} c-myc $-8x}2] 38-& RNAFF
o A} W] makgl T} (Fig, 2). NM23-H29) W32 »
E AzFda F3 dHsigen AzFpzie] ¥
H okaalel: vlmA AL Helgldh c-mycd]
a2 T2 HolwM EE (astrocytoma), A7
oM EF, AelA FT A ZFoME LA
o] AU A gder o= (AAhH, s,
242 ZlA $8 AzIdMe o}F AV
HEA 2 HEE Red ARl AlzRdMe ¥
LA} (NM23-H29) c-myc)8] ukdl Afeldd] Abat
#AE 28 4 v

TransfectantollM NM23/NDP kinase2| c-myc
FHEX] ciF HALE-

CAT assay® $3h] WAtastes fF3lgo
% NM23/NDP kinase?] #:#o] ¥& M2-3¢}
M2-6 AEFE A3 c-myc-pst CAT#
NM23-M2%E cotransfectiondt @ Apste] NM23/
NDP kinase transfectant= o] §%=#}e] 3 el
2o 1/2-2¢F H1/2-48 ¥&}e] c-myc-pst
CATS®} NM23-H2%E cotransfectiondlgic}. Fig. 3
Aol Ze] myc-pst CATH NM23-M2% cot-
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ransfectiond}9] 2 7% (Fig. 3, lane 2) chloram-
phenicol®] acetylatione] NM23-M2/NDP kinase
of &l fr==e] Wzl BlE] 2~4ulel] =3
o}, vbHe]| AR2Fe] nm?23/NDP kinase?] transfec-
tantoll A= CAT-AAF2] chloramphenicol acety-
lationfr=7} A= st} (Fig. 4).

HGFZ Z4lo| R=E PLC/PRF/5 M EZFo0f|A <]
NM23-H22} c-myc2| g§id|m

Fig. 5ol A9} zFe] ¥ fAAle] 82 10ng/ml
3l 100ng/ml %2 HGF& 3217 24A12& 4
+ F fAAe] @Yol 33| AT F7HE HA
o} 6A1zke] HdAM &3] EelH 10ng/ml F=
o] M NM23-H29] A4 =7 o|3tz Heizle
™ 100ng/ml F=9 75 48] 37e] ga =
st

28s

18s

1:SK-MEL 37 2:PaCa2
5:SK NSH 6 MKN-45

n

M2t

c-myc-pst CAT®} NM23-M2/NDP kinaseE
cotransfectiondt A ZF, M2-33} M2-60]]4 2]
CAT assayol4] chloramphenicol®] acetylation®]
N z2Fe FE73} G6 M EFol vls] 2~4u] o]
275 g]c}h. ubd AFghe] NM23/NDP kinase2} c-
myc-pst CATE H1/2-2 ¥ H1/2-4 AH|ZEF
cotransfection 3+ 719 chloromphenical®] ace-
tylationo] LA 2] or& <3L v A F FHY
NM23-M2/NDP kinase®H§ -2 F Az A c-
myc-f-AdAbel] HAlaabs Bg o} AR QINM23
-H2/NDPkinase Tl HAM| ZolA c-mycHA
Ao Arta#E HHAg 4 9dddt. 3 Berber
ich#} Postel (1995)-> NM23-H2/NDP kinase B
A A el PuF7} encoding® e NDP (nucleoside
diphosphate)2} NDP (nucleoside triphosphate)A}

NM23-H2
i1 T 3 & 5% ¢ 7

3:MDA-MB-231
1-HT29

4. )ones

Fig. 2. The expression of NM23-H2 and c-myc in human cell lines. Lane 1; SK-MEL-37, melanoma cell line.

Lane 2; PaCa, pancreatic cancer cell line,

Lane 3; MDA-MB-231,

breast cancer cell line, Lane 4:

Jones, astrocytoma cell lines, Lane 5: SK-NSH, neuroblastoma cell lines, Lane 6; MKN-45, stomach
cancer cell line Lane 7; HT 29, colon cancer cell line,
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rE |

1. myc pst CAT
2. myc pst CAT and M2 BCMG neo
3. Bsk CAT

Fig.3. Acetylation of c-myc in NM23-M2 transfectants, M2-3, M2-6 in which myc-pst CAT alone, myc-pst
CAT and M2BCMGneo combined, and BSK CAT alone for negative control were transfected.

- NM23-H2 c-myc

¢ o.Fe P 3y 0
SEFEE oo

e ® e 28s
e "
IR 1R 11 5L L0 S0 -
1 2341 23841234 372384
FEY Gb6 H1/2-2 H1/2-4 prgp
1. c-myc CAT 2. c-myc CAT + NM23-H2 Fig.5. The expression of NM23-H2 and c-myc in
3. pBS CAT 4. CDM8 CAT PLC/PRF/5 cells,

control : untreated

P3-10 : 10ng/ml of HGF for 3hr
P3-160 ! 100ng/ml of HGF for 3hr
P6-10 : 10ng/ml of HGF for 6hr
P6-100 : 100ng/ml of HGF for 6hr

Fig.4. Acetylation of c-myc in NM23-H1/H2 trans-
fectants, H1/2-2, H1/2-4, in which myc-pst
CAT alone, myc-pst CAT negative control were
transfected,

olellA} y-phosphate}5-& Fujsle] o] FAz7}
c-mycol]l W& AAlEIr} glekn sk (Gilles
5, 1991; Posteld} Ferrone, 1994), AlA] A&A
oA F M Eel o3 NM23-M2/DNP kinase: %
A B3 PuFgl AR 7158 sigdeh Al Al
Eojla HAAEI} FE ¥BgY NM23-H2/NDP

kinase FHAH= FAH| FollA 2L &FE E 5 ¢
9o z fHAel NM23-M2/NDP kinase7?}
PuF$} 22 c-myci-A bl ddt HAl 7158 »
b= AL NM23/DNP kinase®] 7]%3l=d] 9}
oA Z7] F (species)ell whg M EA<Qlz7t Ha
g Aoz A7En, ¥9 NM23-Hle) o3 =3
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He sloz delx e Al=AA (Sorschers 5,
1993; Lee 5, 1997), Al =F7]2] S-phase (Caligo
T, 1995)% c-mycel 2)d] AEA 2HEe] 94
Zof w2 AxA Ao} FA NM23-HZ &L
NM23-M2e]| 28] =28 7oz AR}

g M EZ2 (Lee 5, 1997, Sorschers S,
1993), MEF7) (53] S-phase} NM23-Hle]
&4 Hg3le ez deAgS (Calige 5,
1995). 18y 2 Agle)A HGF2 Ashi=ssE
224 $-=34¢]S % NM23-H28)} c-myc?] #Ha
Wil 2T 93 JAE B $~%ﬂﬂﬂ A
WA s BT 8ok B c-mye £A
A2 M xHA =) Az e iﬂﬁ%“lﬂ£f4
ol Wk NM23-H2 32 NM23-M27} 013;]:.9—

n) X A ow Azt
dme s

Berberich 5], Postel EH : PuF/nm23-H2/NDPK-
B transactivates c¢-mye promoter-CAT gene
via a functional nuclease hypersensitive ele-
ment, Oncogene 10:2343-2347, 1995,

Bevilacqua G, Sobel ME, Liotta LA, Steeg PS :
Association of low nm23 RNA levels in human
primary infiltrating ductal breast carcinomas
with lymph node involvement and other histo-
phathological indicators of high metastastic
potential. Cancer Res 49:5185-5190, 1989,

Biggs J, Hersperger E, Steeg PS, ef al. A
Drosophila gene that is homologous to a mam-
malian gene associated with tumor metastasis
codes for a nucleeoside diphosphate kinase.
Cell 63:933-940, 1990,

Caligo MA, Cipollin G, Fiore L, & a/. ! Nm23
gene expression correlates with cell growth
rate and S-phase, Int J Cancer 60:837-842,
1995,

Gilles AM, Presecan E, Vonica A, Lascu I :
Nucleoside diphosphate kinase from human
erythrocytes. J Biol Chem 266.8784-8789, 1991,

Hailat N, Keim DR, Melhem RF, e¢f a/. . High
level of pl9/nm23 protein in neuroblastoma are
associated with advanced stage disease and

38

Copyright (C) 2003 NuriMedia Co., Ltd.

s

M, e, ojelst —
with N-myc gene amplification. J Clin Invest
88:341-345, 1991.

Keim D, Hailat N, Melhem R, . Proli-
feration-related expression of pl9/nm23 nucleo-
side diphosphate kinase, J Clin Invest 89:919-
924, 1902,

Lakshmi M3, Parker C, Sherbet GV : Metasta-
sis-associated MTS1 and nm?23 genes affecttu-

el af,

bulin polymerisation in B16 melanomas; a
possible mechanism of their regulation of
metastatic behavior of tumors. Anticancer Res
13:299-304, 1993,

Lakso M, Steeg, PS, Westphal H : Embryonic
expression of nm23 during mouse organogene-
sis, Cell Growth Different 3:873-879, 1992,

Leone A, Flatow U, King CR, ef a/. ' Reduced

metastatic potential,
cytokine responsiveness of nm23-transfected
melanoma cells, Cell 65:25-35, 1991,

Lee IH, Okada K, Baha H, ¢/ al. : Up-regura-
tion of nm23/NDP kinase expression in regene-
rating hepatocytes, Int J Oncology 11:965-970,
1997,

Okabe-Kado J, Kasukabe T, Hozumi M, ef a/,:
A new function of nm23/NDP kinase as a
differentiation inhibitory factor, which dose
not require it's kinase activity. FEBS Lett 363:
311-215, 1995,

Okada K, Urano T, Baba H, Indepen-
dent and differential expression of two isotyp-
es of human nm23: analysis of the promoter

tumor incidence, and

et al, !

regions of the nm23-H1 and H2 genes. Onco-
gene 13:1937-1943, 1695,
Postel EH, Berberich SJ, Flint 3J, ef «!. | Hu-

man c-myc transcription factor PuF identified
as nm23-H2 nucleoside diphosphate kinase, a
candidate suppressor of tumor metastasis,
Science 261:428-429, 1993,

Postel EH, Ferrone CA @ Nucleoside diphosphate
kinase enzyme activity of nm23-H2/PuF is not
required for its DNA binding and in vitro
transcriptional functions, ] Biol Chem 169:
8627-8630, 1994,

Sambrook J, Fritsch EF, Maniatis T Mole-



— NM23/NDP 3l c-myc

cular cloning: a laboratory manual. Coldspring
Habor Laboratory Press, Coldspring Harbor,
NY, New York 1989,

Schantz SP : Biologic markers, cellular differen-
tiation, and metastatic head and neck cancer.
Fur Arch Otorhinclaryngol 250:424-428, 1993,

Sorschers SM, Steeg PS, Feramisco JR, ef al.
Microinjection of abn nm23 specific antibody
inhibits cell division in rat embryo fibroblasts.
Biochem Biophys Res Comm 195:326-345, 1993,

Steeg PA, Bevilacqua G, Kopper L, ef al.
Evidence for a novel gene associated with low
tumor metastatic potential., J Natl Cancer Inst
80:200-204, 1988,

Steeg PA Search for metastasis suppressor
genes. [nvasive-Metastasis 9:351-359, 1989,
Stahl JA, Leone A, Rosengard AM, ef af, :
Identification of a second human nm23 gene,

nm23-H2, Cancer Res 51:445-449, 1991,

39

FEA Uy —

Tokunaga Y, Uranoe T, Furukawé K, et al
Reduced expression of nm23-Hl, but not of
nm?23-H2, is concordant with the frequency of
lymph-node. metastasis of human breast can-
cer, Int J Cancer 55:66-71, 1993,

Urano T, Takamiva K, Furukawa K, Shiku H :
Molecular cloning and functional expression of
the second mouse nm23/NDP kinase gene,
nm23-M2, FEBS Letters 309:358-362, 1992,

Wallet V, Mutzel R, Troll H, et af. : Dictyo-
stelium nuclecside diphosphate kinase is highly
homologous to nm23/awd proteins involved in
mammalian tumor metastasis and Drosophila
development, J Natl Cancer Inst 82:1199-1202,
1990,

Yamashiro S5, Urano T, Shiku H, Furukawa
,K . Alteration of nm23 gene expression during
the induced differentiation of human leukemia
cell lines, Oncogene 9:2461-2468, 1904,

Copyright (C) 2003 NuriMedia Co., Ltd.



— oj2g, sud, ZHF, YSH, FYY, olely —

Abstract

Expression Correlation Between NM23/NDP Kinase
and ¢—myc in NM23/NDP Kinase Transfectant Cell Lines

Kun Yang Lee, Dal Wan Song, Deok Jun Kim
Dong Sun Kim?, Sung Tk Chang?, In Hwan Lee?

Department of Otfolaryngology and Anatomy, Keimyung University School of
Medicine, Taepu, Korea
Department of Anatomy, Kyungpook University School of
Medicine, Taegu, Korvea

Since Steeg, et al.(1988) identified NM23/NDP kinase as non-metastasis gene, other multiple
functions of have reported. One of them, Postel, et al. (1993) suggested that transcription factor
PuF, being encoded by NM23-H2/NDP kinase gene, interacts with nuclease hypersensitive
element located upstream of the c-myc gene. C-myc amplification and activation can be present
in squamous cell carcinoma of the head and neck as well as in an increased metastatic propensity
for individual tumor. To clarify the role of NM23/NDP kinase on c-myc expression, comparison
of these two gene expressions in cell lines was done, No direct correlation of expression kinetics
was found, A plasmid containing human c-myc fragment was cloned upstream of chlorampheni-
col acetyliransferase (CAT) gene. When murine melanoma cell line was cotransfected with a
murine NM23-M2 including expression vector and c-myc CAT, CAT activity was elevated, while
no change of CAT activity was found in the cotransfectant of human NM23-H2 and c-myc
CAT. Data suggest that murine NM23-M2 gene transactivates c-myc gene indirectly with a
cellular factor in murine cell line which dose not work with human NM23-H2 gene. Additionally,
we found same kinetics of NM23-H2/NDP kinase and c-myc expression change correlated with
proliferation of PLC/PRF/5 which was induced by HGF,

Key words : NM23/NDP Kinase, ¢c-myc, Transactivation
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