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Transformation of Osteoblastic Cell Line MC3T3-E1 with Oncogenes
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ABSTRACT Several oncogenes were introduced into a normal mouse osteoblastic cell line,
MC3T3- El, by calcium phosphate-mediated DNA transfection.

Transformed foci were formed by cotransfection with adenovirus type 12 E1A (Ad12E1A) and
activated c-Ha-ras (EJras) oncogenes, and with ¢c-myc and EJras oncogenes. Transfection with c-
mye, Ad12E1A or EJras induced no obvious foci. Transformed cell lines established from each trans-
formed focus had high saturation densities in culture and were tumorigenic when injected into athy-
mic mice with low-differetiated sarcoma. The transfected oncogene DNA sequences were detected in
the cellular DNA of all the transformants. Alkaline phosphatase activity decreased in transformants
compared to their parental MC3T3-E1 cells.
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e, MRS 10% 43 R i (Flow #H80), 30
ug/ml <=9 v GUFERIE), 40 ug/mi WA b
V7= vy (BIUBFHEE) %E&1, Dulbecco’s
Modified Eagle Medium (Flow #5) # Hv7z.
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Table 1 Transformation frequency of MC3T3-E1 cells after trans-
fection of c-myc, EJras and AdI2EIA DNA.

Transfected DNA*

Number of foci/total

average number

number of dishes of foci
Salmon sperm 0/5 0
c-myc 0/5 0
EJras 0/5 0
AdI12E1A 0/5 0
c-myc+E]Jras 115/5 23
Ad12E1A +E]Jras 24/5 4.8

* Salmon sperm DNA(5 ug) or plasmid DNA carrying each oncogenes
(5 ug) was transfected and cultured for 28 days as described in mate-

rials and methods.

INBDT 5 —HAND 4 EOMBEKEET L.
ftbhbbemyct+EJrasD bS5 v A7 =272 a v TS
nic7 + —» A0 bR Uic gkl MRT : clone 1,
2THhbH, AdI2EIA+EJrasD b5 v A7 =27 > a v
HHES ICHifEkkE ART :clone 1,2 L fsd L 7.
2) & bLFVARTx— 2O EER X OHEFERE
MRT #iffatk (clone 1) & ART #ifa#k (clone 1) @

Toaw RNt A
Fig. 1 Transformed foci on the M
Ad12E1A+E]Jras(B).

F APl % Fig. 2 1R L. MC3T3-E1 #ifa(Fig.
2-A)13, HEHAL AT O M E 0B E sl c b
%. —75, MRT #ifak X O ART #ifa & & Mfakziis
ffakko MC3T3-E1 fifa X b o0&y, Mg 4k
T AEORE S LAEAL T 5. MK
S cHh, MC3T3-EL Mg & 138 7c b 252 LA
+%. MC3T3-El flifas, &bt 5v 27+ —affifan

ke e g S e

C3T3-El cells transfected with c-myc+EJras(A) and with

Arrows : boundaries between MC3T3-E1 and its transformed cells.

Magnification: X200
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Fig. 2 Morphology of MC3T3-El cells and transformed derivatives.

A :MC3T3-El
B: c-myc+EJras(MRT) : clone 1
C: Ad12E1A+E]Jras(ART) : clone 1

B % Fig. 3 1R L. MC3T3-E1 Mifansiia R
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Magnification: X200 (Giemsa stain)

5X107

o )
b4 MRT :clone 1

ART :clone 1

Number of cells per dish

MC3T3-El

1074

10°

Days after plating

Fig. 3 Growth curves of MC3T3-El and its transfor-
med derivatives.
10° cells per 60 mm dish were plated and cul-
tured in Dulbecco’s modified Eagle’s medium
with 10% fetal bovine serum.

Table 2 Alkaline phosphatase (ALP) activity in MC3T3-EI1 and its

transformed derivatives.

Cells ALP activity (units/mg protein)
MC3T3-El 78.4+3.46
MRT : clone 1 58.4+2.02*
MRT : clone 2 15.1+0.81
ART :clone 1l 53.041.25
ART : clone 2 46.7+1.73

*0.01<p<0.1
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Table 3 Tumorigenicity of MC3T3-EI cells and its transformed

derivatives in nude mice.

Number of tumor-bearing

Inoculated . . Number of
animals/number of animals .
cells injectad™ lung metastasis
MC3T3-E1 0/2 0
MRT : clone 1 7/7 0
MRT : clone 2 7/7 0
ART :clone 1 /7 0
ART : clone 2 /7 0

*) 5X10° cells were injected subcutaneously.

7 — LMK 5X10° K IEBEDOX - V=Y 2K T
EBEL T, 4BRBOEREEME L 4 8EEOMER
BoHEE»EZ L7 (Table3). MC3T3-EI g X
2 — N = v 2AF TRETEEEE RS b7
—7, MRT fifs & ART Mg Thoffakkicisy
THEEBEMELTRD DI, TE T 5 KRB 4 8
B DIEE D+ 1 X I K & e 3B Ien - 1o, B
% 4B 3 5 MY R A R E S M O mi-
croembolism B D 2 v = —{IIFAD L ch T
BHEEEOMaE % Fig. 4 3. MRT filaoEE
T, MRREREY c—E0imtrd - GETL, B
SR CAAARR LD Y, AEETH 7. ART
faDEE DM, KTk i - oMl
AAHANCEZIL, MRT #ifg & Brno Tie. Bk
LEWLONEEREOR W LTI W
e 5 0 K9 1 13 osteoid T B IR 123D B R Ts o T,

Fig. 4 Tumor tissue formed in the back of the athy-
mic mice (21 days after inoculation).
A : MRT: clonel
B: ART: clone 1.
Magnification: X400 (H&E stain)

MRT & ART oififfifg & & clone i (clone 1 & 2)
TOMBZITELL Tt

5 £ b5 v A7 —sffifadiickidsEASERE
F DNA Of#%E : Southern blot analysis (Fig.5) 1
IoT, bPIvATZr—sfilaicksiFs, AL
BfnT DNA ot 0F & & T L. MRT fiifa 2
BRiX c-myc 7' r— ZIZB\T 5.5 kb D4 A X2 c-myc
DNA 7 &z, MC3T3-E1 fiific & NEEMD ¢
-myc DNA 28 & h b s (Fig. 5, lane 1), + 5 v
A7+ — A TIEA c-myc DNA OfFfEIc L - T
NP pEY L5 (Fig. 5, lanes 2,3). EJras i#&fn
F7r— 7 EHAWIEE, MC3T3-EL fiild DNA iz
EJras DNA 2 & 9" (Fig. 5, lane4), &+ 7 v
27 + — s fio DNA iz EJras DNA O FAEZ IR
TR S ZEOV A XDV P X hi-(Fig. 5,
lanes 5, 6, 7,8). Clone BicEsiF % v Kot 2 — v g
KB EMND, & bT VA7 +—sMIKRT, F7-clone
Bz B\~ TdH EJras DNA Ol AL LIT RS S B
DEEzZHLNS. F1, AdI2EIA BB FI22WThH
MC3T3-E1 #ifa DNA fhic ik i & vz (Fig. 5,
lane 9). ART :clone 1l T A/ DAYV FHEDS
sy, ART :clone?2 T2 KDY KR HAE
B & B Te ELBIABRIBAL ISR 7 - T 7o (Fig. 5,
lanes 10,11). ZhbofERIcL Y, HA LIHRIZT
DNA i3+ 7 v 27 4 — sffifaDRAEITHARA ENT
WHZ L, BIUOHAATWICEADLABLEFOES
EARAZIREEN K b T v A7 5 — afifIRI TR - T
WHT EDTREINS.

4 % %=

5, Mo ibiczd i &b 2 2L EoBEHED
AT v THRFHEL, EROMRETFERE BS L Tuw
% (multi-step carcinogenesis, (LD % BBEE)
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56 T 8

c-myc

Fig. 5 Southern blot analysis of the transfected gene in each transformant.
Filters were proved with **P-labeled DNA containing c-myc

DNAs(20 #g) were cleaved with BamHI.

4

FLIRES B

310 11
C .

EdJras

Ad12E1A

High molecular weight cellular

(panel A, lanes 1-3), EJras (panel B, lanes 4-8) and Ad12E1A (panel C, lanes 9-11).

MC3T3-E1 (lanes 1, 4, 9),
MRT: clone 2 (lanes 3, 6),
ART: clone 2 (lanes 8, 11).
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BEFRT T 7 7142 ELA T E Ik A SR
(immortalization, FFEfL) #5-25b D&, b b
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MR LN OBFTCHTET 5. MilaD > 7 7 UEER
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AREEC A 7o B Mk MC3T3-E1 (3 & kX
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L7 MC3T3-E1Mifad v 5 v 2 7 — A Ml fa
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NHHMRTH D5 MC3T3-E1 fifgicom 745 ) 7 +
27 7 & —E{E(MC3T3-E1 #ifgn# 70%, 772l
MRT :clone 2 1% 20%) %7~ L7. Cogliano 5 i1,
chick OB #F Mz Fujinami sarcoma virus R4 &
BHILICED P T VAT +— AXRT, IBEORE
BT A LICL S TTANY 74 A7 7 B — K
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myc, Ad12E1A, EJras) % b 5 vV A7 = 7 & a VIRIC
IOWBALNS VAT »— AR E L. S8
S v RA7x— AfiBaE MC3T3-El B3k 2
BEES L 7.

D PS5 vAR7xr—sfED 7+ - A c-myc+
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