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I have examined the genetic changes in the progression of spontaneous neoplastic transformation
in cultured Chinese hamster embryo (CHE) cells. All nine CHE cell strains, each initiated from a
separate cell stock obtained from different mothers, proliferated at varying growth rates for 60
passages in culture. After 5 passages, CHE cells exhibited a constant growth rate and showed
common karyotype changes, trisomy of chromosome 3q or 5. However only 2 (designated CHE Al
and CHE A2) out of 9 strains expressed malignant phenotypes at later passages. The acquisition of
tumorigenicity in nude mice was observed in CHE Al and CHE A2 cells at passage 40 and 10, and
later passages, respectively. DNA from these tumorigenic cells and their malignant cell lines obtained
from tumors consistently showed a high ability to transform mouse NIH3T3 cells. CHE A2 cells
cultured for 25 passages and their tumor derived cell lines had one mutation, A to T transversion, in
the second position of N-ras codon 61, although there was no mutation in exon 2 to 10 of p53 gene.
It was found, on the contrary, that G to A transition in p53 at codon 245 was detected in CHE Al
cells cultured for passage 40 and that this mutant allele became predominant with increasing passages
thereafter. Tumor derived cell lines from CHE Al cells contained only the mutant allele and showed a
high degree of aneuploidy with various abnormal chromosomes. These data demonstrate that
mutations in N-ras and p53 genes may play an important role in the progression of neoplastic

transformation in cultured CHE cells.



BADRERUVEBEOKELRBATAZ LIZ, BRIAYERT 27-OOKEEFRET
b5, CORVPABEBOBRITE LT, FABRELVBONLPAEBEHR L LLERETF
REOBFAINED SNTVED, TDL) RHFAMBTIERE EITL Wb, B
iEA OBREBFEABELTVE I DL, FERBNLEEVCABRICES TA2HIETZ
RET 5L 3EETH D, ZON, BHEAELHVRBEARNARE., @B
ALY 2 BRI I EANTEETH ) . MRS AL BT+ 5DISFE
KRELERTH D, BFETIE, FrA=—ANAR 5 —BIEMELHAVTHRIAILR
YT L. FOPFALEBRICHES T REFECRUBEFELICOVWTEIZITo 72

Fx A Z—=ZANLAT—DOBAEIELINELN 9EOKIBHERICOW T, #HEE
FEBDEL-ER. 2TOHBARY, FPALBROE B TH o EREIHEZER L L
FOH 60 BT TEELFET. IhSERRBOBRAERMICOWVT, BRENLENS
BHEOWEL IND, X— FIYARTIRBITL2TBHEBEICIOVWTHEN ., £OKR, 9
B2 (Al. A2) OMBAREFNRFR, 40 #RE, 10 B TEEEEEZ TR L. X
2. IS OFABERERICREHEELSES L TWE L) @RS 2DI2. &
KEIDOMBLIZ O W T F LA FFREZF BV F L BB S 2 To 2. TORER. 96IH 6
Bz 3 B EERBOMSM BqhY V3 —) A5 98I 58 5 FREFOTMIFEHE
XNTo TEEENE TR L 2 BOMLRICHE L TR SN REBEEL BqhY Y
I-) 3. TS OEE,LHEL -4 BOEEHRME (T40A1. T60A1. T15A2,
T25A2) bR RN, L L%AS 3q PIVI—%2FLLNOEEEREZRI 2V
WENEET LI LS., ERBEOESICE. ZoREEEIICME THOBETF L
NCOBIPLELELONS, 22T, COREGEFLRNVTORILZRAET 57201,
HABEFRUPANEREFICOVWTEREIT) LI, 7. FAREFIIOV
TIrFS VAT +— IV VEBRLEECLTENEED ., SEREZIRMIE, 5 DNA %
HIE L. w7 A NH3T3 MBI EAT A LICL D EMEPARBEFOFREREHR/, £
ORER. SEENFTTHEPESERMED DNA Y BATHE, —HRICEFF VAT 4
— IV UERNED LN, 72, THILTELNRZ1IRIF AT+ — LMD DNA
% B NIHSTS {HIC AT B B RS VAT 4 — 3 Y VEMSRIETE . JOBR
Ih, BEEEYRTF v [ == ANLAY —ENBEEREREA TOFEEILIARETT
OHEIEITBENT2, S OFERASABEFRAET 27208 BOBEMDO P ARGEFZ
FO—FTE LTHF YTy NEWNEITo e ZDOMF. T25A2 #if2 DNA HKD 1 ~ 3
KPS VAT 4 — LHBIZBVT, Noras 2 70— TICHAVZEHEIF Y A =—ANLR
¥ —HEONY FHERE SN, A2 HEADHALBRTD N-ras BIZFOBEIVRK S
N7 ras BIEFOEREEL LT3 12, 13, 61 HFI FUVTORRRERIHRESINT
VEDT. COREFHEBEPIENH PCR THIEL, U7+ F T EICL VEREREY 2
e LTz, ZOME. BEEHRMEE (T25A2) i 61 I F T CAA (Gln) > CTA (Leu)
O EEREERFRE SN, FVT, HIREBE Macl 2 07X ) BRELRBITETHEN
7L A, T25A2 MIRED b & oML (CHE A2 p25) THEY A 7O HRRERIHRE &



N72o SNODHKRLY | N-ras BIZFOIEMALA A2 MR D B R AALBRE DRHE
BICES L TWwaA Z EATRBENT,

KRIZ, ZBOE PPATRD BHEEICERIRE N5 AMHRETF ps3icoVTHE
FelDbIl lilllz, FYAZ—ANLAY—D pS3BRIZFREILEHEENTVRVD
T, & FYAZ—ANLAY — pSIBIZTD DNA 27 0—= > 7 L CHEERF % ik
ELLe FYAZ—ANALRI—pS3HEHEIIIN TI/BIOED., YIVTVNLRY
—& 959%., YTALTI86%. B NE 794% DKREQI— %R, /-, HOBHWED
PE3BHBICRIE SN TV A ARBESRI SN, ZOF v 4 =— XN ARH—
p53 BIEFOBEBRINEBEZIILTTIA~— %R L, SSCP BT+ BV THARRER
WKOWTHTZIT) J&IC L, pS3EHBELXI— FTHE8RE% 7T Oo0FERIIHITF. 9
BOF x4 =—ANLAY —HEAGERERRE S 4 BOEERRHBIZOVWT, #2RFD
TRi% % RT-PCR THEME L. SSCP AT & o THEREROBELY R/, 20OHER, 9
B S EOBEAEHRMAR TS TOBEE TCHRRERIIRE Sl do e, EHEES LT
L7z Al HIFER D 50 ¥ ULLRE O MIRE & A1 MIBRER D 2 BOEE R BT, T
N2 226-316 DFICARREROFENSTHREIN, FHMLERVUELZ /LI Py —
JIYAFICL o THRNRALLET A, 3 F¥ 245 T GGC (Gly)— AGC (Ser) DRI &
Nize TFV245TOT I JEBEERIZ. EPOFAICBVTERICES(BEIRTEY.,
FLCDAF Y TOREN pS3 EBAROBEICEEL5XA 5L RBEENTHEDT,
SRR EN: ps3 BRIZEFOERIE, Al HIRROBRYFANICEELRZE LRS- LT
HIEHEZLND, BED pS3IRIZTFOREICHTA2MEL Y. ps3 BIEFIMBEOE
EFREEDOHERICEDL o TV AT LN RBEENRT VS, #2 T, R THRE SIS
p53 BEFEROMBOBETFRERICEZ 2B LRFT 57012, 4 BOEEH 2
ROFEEBOGTH LTIy FOKER, BER ps3 BETF 2O  (TISA2.T25A2)
WX L CTERE ps3 BIZT 2 FHOMBE (T40A1, T60A1) TIImAEEK DT — FIEASHEN
L. IEE- MEQRBAERLROMBEOEE&IZ. FNZFN 42% (T40A1).41% (T60A1),
60% (T15A2). 67% (T25A2) L \WIHEER LT, FAHMEBEBIREfTo/2L 25, B
R p53 BRIZF#FOMAL TIX 90% L EOMBTRE UM AR L 20 LT, ZTEE
p53 BIEFEHOMBBTIIIFHFEIHA L EBARCRERRI AT O2EROERATH S =
Ehbhol, TNOLDRERID. Al HBBRIIBWTAEL: ps3 BIZFOLED, BE
DAREERZFNIERIL TV I ERRBEENT,

ERLDF XA 2= INKAY —D 3 FHRBEEBR TONAIHRET DFEEHITRIE
ENTWED, 20 p53 BEFIUNELTVBLRET S L, LISHRE L%t

(3 FUVI—) & ps3 BIEFOERLOBDIIFEIONSG, FXTF 4 =—ZN
LAY — pS3BIETFORGBETYETETIIELICLE, F¥ 4 =2—ZXNLA¥— p53
genomic DNA % 717 —7{Z L T direct R-banding fluorescence in situ hybridization (FISH) i %
FAWTBTLRER, Fy A= —XNLRY — p53 BIZFI7TBREKD ¢4 DEIC<
yEVTENL, TOBRLID. 3q M) VI—t ps3 BIETFOERICIEDLY LN
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EHRENT,

PEDBRLIY., Fy 4 o—ANART —HBEOBRIAIEEREL D R) Lo TH
n. ZOERLOERICIIEEORBHEEIINE T Noras ® p53 RIETFOERIES L
Twé:kﬁb#otoitAJm@%KﬁwT%B#t&otiﬁm\%i@pﬁﬁﬁ
FEETHEETREEEIFAREL 2D, ZOFRE LTI ) BELER L ERER
TAHZEFRHEEINT,

FRRXDEEHERDES

AB/UOEEIT, FEEZERRHENLRIOAFICOXHEEREELITY, POTERTHE8A
2 REMED NERES TORRAFTLHEZ T, AABBRINERIEEZRICBVTHEL.
FORER, UTORRICELL.

AR, Frd =—ANARF—BREREREANCRRENERAREZHRLL, £OM
BB AAGERICEEST 3 RabB LRt AREFB L OB AMFIREFORRICOVWTHEZT
LDOTh5, (ER-ZOBOHRIE, Tttt MBAMBSCERIWEELAWTITORTEIY, M
BAACERICEDIEELBEHECERET S Z LA L ShTnk. L LB ok
BNOESIZEY, ML~V TORBAFEBFELZY, EEMRCEERSAMBIZESR
BAEMCARS Z B TEX B L 5B oTe. AFEOKHIT, ZhE CHABRBRREFHFEICAA
éhr%k?*%:—XAA15*mm&mwT%ﬁbrw6k:ékbéoi&ﬂ%&%ﬁﬁ?@
IEREHEND, (1) Frf =—ANbRZ—HEITHRERT 52T TR L, EOIHA
HRT D L FO—MIBHAWEGRARIZZ S Z . (ARBAOSERREME) 2RLE, 2) 22
OB OEMLIZ IS EORAEKTITNZ THBARET (Nras) REAMGIRET (p53) O
BEREELTVWAZ AL LZ.8) E5IC p53RETFOERBYLEADOTRERZFETSZ
LERB LK,

PEDL S, AFRE TIIMBEBAILEZAWTHIREDEP L4 FENZICDI > TRIEWETE
BEbh, BeOBERAMAREBLNTEY, SROILLRIEENH/INDG. KT, FHEBE
RWT, HRIZEBTCF ¥ A =—ZANARE—0 p53 BT (DNA) &2/ v—=7L, 2D
gtk y VSRR LEZ LRELSEHETE S, o TAZARR, AHRELELRIUCHETS
YD EHELE.
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