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absence of any selective agent. DLKP/VP-3 (but not
DLKP/VP-8) has a shorter doubling time than the parental
line DLKP. Both DLKP/VP lines show reduced levels of
mRNA for topoisomerase Ilar and clevated levels of mdr-1
MRNA. as derermined by RT-PCR. Western blot analysis
indicates overexpression of P-glycoprotein. especially in
DLKP/VP-3. and reduced levels of topoisomerase e {the
levels in DLKP/VP-8 were particularly low).

Adriamycin accumulation is greally reduced in both
DLKP/VP-variants. but can be restored to levels simifar to
those in the parental DLKP line by Verapamil or Cyclospo-
rin A, In DLKP/VE-S. fluorescent microscopy indicates that
adriamycin is excluded from the nucleus even afier Tong in-
cubation Umes in high condentrations of adriamyein. when
drug is clearly detectable elsewhere within the cell. The
molecular basis Tor this ohservazion is unknown. The opera-
tion of an outwardly-directed efflux pump oo the nuclear

Cmemthrane s difficult to reconcile with current ideas an

nuclear pore size und function. Both Verapamil snd -
closporin A {in the concenu: wion renge U.2-3 poind) can cir-
cumvent resistance to adramycin or vingristine {and to a
lesser extend to VP-16) in both cell lines. The increased
yesistance to adriamycin and to VP16 in DLKP/VP-3 in com-
parisan o DLKP/VP-3 could correlate with the reduced lev-
els of 1opoisomerase Fla. even though P-170 levels may be
lower than in DLKP/VP-3, The increased Tevel of resistance
to vineristine is less readily explained: possibly altered phos-
phorylation fevels of P-170 may be relevant. The molecular
basis for the hypersensitivity to cis-platin is not known.
Nine independent clones have been isolated from the
adriamycin-resistant variant of DLKP. DLKP-A. They span
a range of 37- to 330-fold resisance to adrizmycin, 220-
10 2000-fold to vineristine and 18- to 100-fold to VP-16.
DNA fingerprinting confirms genetic identity of the clones
with DLKP and DLKP-A. Resistance of the clones is stable
in the absence of drug for at least 3 months. An appropriate
mixture of the clonal populations results in a cell line with
toxicity prefiles similar 1o those of the parenial DLKP ceil
line. Preliminary experiments indicate that ceflulur interue-
dons [but not interactions invelving gap junctions (Meda.
19900 possibly involving soluble medintors may be involved
in promoting survival of the subpopulations with lower
resistance levels. which should be killed in the levels of drug
in which DLKP-A is normally maintained. Miller et al.
(1981) have reported an interaction between subpopulations
of a tumour line resulting in altered drug sensitivity.
We have also isolatcd 3 morphologically distinct clonal
populations from the parental cell Tine, DLKP. These clones
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also have marked differences in medal chromosome number
and colony forming efficiency in agar. One of the clonal
populations showed twofold enhanced sensitivity to adriamy-
cin and to vincristine, as compared to the parental line; sen-
sitivity to VP-16 is however only slightly increased.

Clonal variation may be a widespread property of MDR
cell lines. whether cloned or unclened populations should
be used in experiments depends on the question being in-
vestigated. Tf similar clenal variations exists in resistant
tumours i vivo, it may be relevant to design of therapeutic
strategies.
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