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1. Itroduction

Transformation of animal cells by oncogenic viruses
- In vitro leads to altered glysosphingolipid composition
of the cells [1-8). This alieration i, in some instances,
due 1o reduced activity of one of the glycosyl transfer-
ASRS 3 reqmr&ﬁ in the biosynthesis of complex glyco-
sphingolipids ]9, 10}. Non-transformed celis # mcrease
their amounts of complex glyeolipids as they reach
confluercy and this ability is lost by viras namfmma-
tion [3~5]. As glyeolipids ave wiainly present in the
- gytoplasmic membrane, # has been supgested that the
comiplex members of these lipids are required for stop-
ping DNA synihesis and celi division in confluent cul-
tares, To 1est this hypothesis we grew baby-hamsier-
‘klﬁn'r‘:} {BHK) t;Ells iransiormed by a thermosensitive
mutant of pelyoma vires in the presence of [1-C]-
*pulmitic acid 2nd delermined the amount of radio-
activity in phosphznhpids and glycolipids, These cells
e transformed at 31° and. mnﬁmﬂsfumed at3e°
e | 1,12). Normal BHK cells and BHE cells transform- -
edby wild type polyima vims were used for control

exPerm*ems The resvlts showed that the normal cells j‘
increased their synthesis of ceramide trihexoside {G1-3) .

four times as they becames confluent. The wild iyp’e
ransformants 2nd the thermosensitive. 1ansforments
‘ rnzaﬂh mcm?nrated 20-701d less I;admammy MGk -

than’ confluent normai célls. The decrease in G1-3- :s.yn—
- thesis. Was mﬁependem of grﬁw‘;h iempermun and -

1he a:;ells mmammg muiant virus exhibited gmwih conn .

“trol at 39 Jin :splte of. t}:é “abn@rmal” glycnhjp]ﬂ '_patn
derm, o G ,

iy Conmpany' = Amiterdam ™ L

2. Experimenial procvedure
2.1, Cell cultyres

RHK €} 13 {a clone of normai BHK cells [13]),
BHK Wi C1 24 {a wild type polyoma-transformed
line of strain 1 13), and BHK 1s-3 {1 7 {chiained
from sizain €1 13 by transformaiion with 2 thermo-
semsitive T tant of polyoma {11]) were Kindly sip-
plicd by Dr. W. Eckbhart (The Salk Institnts, La Jolla,
USA). Coltures were initiated by seeding 3.3 X 10%,
or 3.3 X 10° cells of strain €113 (low and high cell -
density, respectively), and 8 X 10% or 4 X 10° celis
of stgains C1 2A or €3 7C (for growth at 39° and 31°,
Tespeciively ) per 100 mm plastic petr dish (Faicon).
The conditions for cell growth, the method for DINA
analysis and the test for absence of mycoplasma con-
tamination have all been ﬁesc:ﬁbaﬁ {14],

2.2 Mwmremem‘s af ﬂfymhpxd Synihesis

ﬂl-gil‘]}}a.mmc acid (58 MCliﬁn‘lOiE) iassaﬂved in e?ﬂh

-anol {25 $ uCiful) was added 1o the cell coltures (1.3

#Cifml). The aﬁdﬁmn was made after 16hr of gmwih N

* (strain €1 13) or when the amount of DNA per caftumy.
o ec;onaspnndﬂsﬁ tothatof 2 ﬁm*e mﬂnm {ef. the gmwth
- curves m [14]), After 48 by of labelling, celi shests .
were wmsheﬁ with IEOIDME TiisHCL, pH 7.4 ang’ e
- moved with 2 robber ponceman after aﬁdmion of 605

- ag; meihanel: Chloroforn and methanol ware added
. to give 2 chioroformn—methansl—water ratio of 40: 2{) 3

- (wjv) Aﬁer fﬂi—ratmm 0'2 w’.)l ﬂi‘ 2 M KE] was aﬁﬁad
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" and the lower phase m@pmawﬁ o dryness. The resides

was subjected 1o thinlayer chromatography {Tﬂ?} on
Silica Gel precoated aluninum sheets, 20X 20em
‘Megck, Nip 5553) using the two- dignensiongl system
of Gray {15} with modifications [5]. Labeled lipids

were localized by radioauiography, cut out and count-
- &d in a Packard Tri<Carb 3375 incirument. The 31pnvds

were identified by comparison of Ry values for refer-
ence compounds, chromatographed under identical-
conditions, Glucosyl ceramide {GI-1) was fariner
characterized by borate T2 and by rgas-hmml chm--
matography §18).

3. Resuits

The dpm values for phosphatidyl caoline (PC),
sphingomyelin (3M), phosphatidyl ethaaolamine (PE),
ghaeosyl ceramide (C3-1), dihexosyl ecramide ((G3-2)
and trihexosyl ceramide {C1-3) wers determined and
multiplicd by fastors (< 1) which gave PC +3M values
= 10002 10° dpm. The amount of iabeling in PC +
SM was proportional to the number of cells analyzed,

3.2 BHK (113

Glycolipid pa*iems were analyzed at 37° in con-
fluent and non-confluent cultures {83 and 28 ug of
DNMmhsh cf, KM]} The rexilts are shown in | tabﬂe 1.

 Table: B
~ Incorporation of - C}palmnm acid into glyml!p]ﬂs amﬁ
" phosphelipids of BHK 113, : _

39°, high density .

Lipid 3, 37,
o lowdensity  BERAES ape g0y density

0 Radivactivity (X 107 dpm)
C PC#SM - 100D - W00 LD

PR 10T . 15D 18

G A3 Ss6 13

R < - SRR W S SREPIE 1 SRR = S
ers ka0 ss . oA

- '.L*a‘be'hm-gw”as scaineﬁ out for’ :i‘ﬁ Br. After extraction mhiﬁ-iaiéi L
" “ghromatography and IEﬁlDﬂﬂOgIEU]‘)’g uthe.radmauiographpatt o

- tern wasused as ateraplate for removing spots for Jiquid seiniil

. -lstion counting. PC = phosphatidyl chokine, SM = sphmgomybflm,'

. PE= = phosphalidyl ethanolamine, Gii= = glucosyl ceramide, ©
i 61-2 dzhexnsyl ceraxm&P and Gl-3 = zrmexrsyl »:eramu‘:
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The ammmis m’ ]abe}]mg of Gl-i an;d G]=2 ng not

aagh affecied by cell densiiy. {On the other hrmﬂ the

amount of radioactivity in G1-3 increased four times

in confinent cells, "this celi-density depenident Increass
of Gi-3 synthesis wzs also found for cultures grown at -
31° or 39°. For comparison, NIL 2 cells at 37° increased
‘their synthesis of GF-3, tetrahexosy] ceramide and pen--
tahexosyl ceramide zs they reached confluency {4, 5).

32 BHK Wi ll24

Ghycolipid synthesis was measured at high cell den-
sity afier growth at 31° or 39° {185 and 163 ug of

- DNA/dish at 31°, and 39°, respectively). The resulis are

shown in table 2. The GI-3 synthesis was reduced 20 times
compared 10 high density BIE CI 13 coltures, and

there was some accumulation of radicactivity in the
precursors G52 and G1-1, It seems possible that poly-
oma transformaiion represses synthesis of the glyeo-

~ syl tramsferase required 1o attach the terminal galactose

of G1-2 to dikexosyl ceramide, but experimental evi-
dence for this is lacking.

2.3, BHK 153 C1 7C
Thest cells contain 2 mutant polybma vires genome, -

Fig. 1 illustraies the growth cheracieristics observed at
31° and 39°. At 30° {e—e—) the amount of DNA.

per plate never exceeded 100 ug, whereas at.31°

(¥—"—¥) 175225 pg of DNA per plate were eastly
obtained, Similarily, the percentage of labelled nuclei,

a5 judged by radivautography after 60 min pulses with - |

P*Hhihiymidine [147, decreased rapidly with tims at

- 39° (0. ®..#) and much dowerat 317 (¥-- V.. ¥),
. Table 3 sh—aws fthe rssuhs of g}ygohpni malyses with

“Fable 2

Intn:pb:ranon of. 13- ‘ IC]pahmizc acid miu g‘l j"DlpJﬂS mnd
;’ phos‘pholmﬁs of BHK Wi Cl2A, :'

31” high ﬂﬂnsﬂ:y

;Llpxd 39° hrgh ﬂans:ty
o ‘_.."',P,aﬂmaemm ' 10'3 ﬁpm}
PC+ SM "--'1‘00(3 S _‘ - 1000
PE L AR Rl )
G g e
LGk 5.9 - e :_': T _' STAs

G _,__oz BT RN R -

;?..rb;.aé;ia;;si ,seé:;gga;.gm Wl




‘Volume 32, mumber 1

0y

BOF -
o m
W =]
- ! =2
<L i =
oagh o
o | fidl
i | fu
i ! m
af -
Z —
=y —
X =
2 W 3
o
fat
[

1D

2. il L 1. N /-
2 &4 ) B tQ 12
DAY S

Tigp. 1. DN A synthesisin BHK 15-3 C1 7C at either 31° {») oz
39° {#), Parallel cudtures to those used for anslyses of glyeo-
tipid synthesis were analyzed for content of BNA (solid lines)
and percentage of labeled mucle meken linesy at diffi remt
times after sseding.

_ 7 Table 3 _
Incorporation of {3-*C Ipalmitic acid inio ghycolipids and
phospholipids of BHX 153 €1 7C, |

Lipid - 3%, high density 31°, high density

Radioactivity (2 107 dpm)

PC+SM 100D : 1000
PE 75 ' 1556
Gkl - &5 b6
Gy2 . 32 _ 11.1
GR .83 02

For sﬂﬁa’ﬂ@, seE ?\egemi _*m z_tablfz 1

‘ }ngh ﬁenmy mulmms at 31 {] 88 ;.z;gfplate} anﬂ 39°
{100 pgipiate). The zmounts of labeling of G-3 Wf:m
‘identical o those observed for the cells ﬂansfbrmeﬁ
by wild type pmlynmﬂ at be.th 31° and 39° and ihus

20 nmes Jower than ihosu f m‘nﬂuam BHK KZI 13

: 'cells. : -
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4. Discussion

Previously, 'th-a'@ymﬂﬁﬁ}id chmpﬂsiﬂun of vgus

transformed eells has been compared to that of the

corresponding non-transformed celis. Here, we have .

used 2 cell line ransformed by a mutant of polyoma
~ virus. These cells exhibit srowth control and nommal:

agglutinability a1 the non-permissive femperatore but
wpcontrofled growth and increased apglutinability at
the premissive temperature [21, 12]. It was thy s pos-
sible to study both controlled and nnconirolles growth
in the same ¢ell ine and not as previonsly in different
cell lines. Our results showed that nolyoma transforma- -
tion of BHEK ceils impairs the synthesis of ceramide
trihexoside. Also, the synthesis of {rihexosyl ceramide
in the non-transformed BHK cells was cell density de-
pendent. The BHK cells containing thermosenisitive
polyoma virus showed impaired synthesis of tribexosyl
cerammide at both permissive and non-permissive tem-
peratures, It may thus be concluded that “noymal”
elvoosphingulipid synthesis is no requirement for the
growth control exhibited by this cell line. This concls-
sion is at variance with previous supgestions concerning

‘& conrelation between the glyeolipid pattzmn and growth

conirol [1-7, 9],
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