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ABSTRACT

Tetraploid and near-tetraploid chemically transformed derivatives of
the pseudodiploid hamster line BHK 21/clone 13 were prepared in four
different ways and their ability to be suppressed for anchorage independ
ence by fusion to the anchorage-dependent parental line was tested. In
all cases the presence of a single normal genome, thought on genetic
grounds to contain a single suppressor gene, was able to prevent the
anchorage-independent growth of transformed lines whether they con
tained one or two complements of pseudodiploid chromosomes. Suppres
sion of the single step in carcinogenesis that is registered by BHK cells
as they transform to anchorage independence is thus unusually powerful
and apparently independent of chromosome balance and of strict dosage
effects.

INTRODUCTION

The expression by a cell of in vitro parameters of transfor
mation and of /// vivo malignancy depends not only on the
expression of genes that actively contribute to the malignant
phenotype, the oncogenes, but also on the loss of expression of
genes that act to maintain the normal phenotype, the cancer
suppressor genes.

Evidence for the existence of cancer suppressor genes and for
their loss in transformed and tumorigenic cells is strong. It
derives historically from the double loss of alÃelespredicted by
Knudson from the epidemiology of childhood tumors (1), from
the ability of almost all transformed cells to be suppressed for
transformation and/or tumorigenicity by fusion to normal cells
(2, 3), and from the generation of transformed cells by segre
gation of chromosomes from either pseudodiploid normal cells
(4) or from suppressed hybrids (3, 5). It is supported by recent
molecular evidence for the tumor-specific double loss of normal
alÃelesin retinoblastoma (6, 7), observations of tumor-specific
homozygosities in an ever-widening number of human neo
plasms (8,9), and demonstrations of suppression of malignancy
following the addition of a single normal chromosome (10, 11).

Details on the specific functions of cancer suppressor genes
are minimal. Such genes are assumed to act to maintain a
normal phenotype by endowing the cell with sensitivity to
growth inhibitors or to differentiation signals, by acting to block
the production or functioning of activated oncogene products,
or by influencing traits that impact more specifically on in vivo
tumor growth like angiogenesis and Class I antigen expression
(12). Protein sequence predictions from a clone of the putative
retinoblastoma suppressor are compatible with a DNA binding
protein (6), although an earlier suggestion that this gene may
regulate the transcription of N-myc in retinoblastomas now
seems doubtful (13). A block in the ability to induce neovascu-
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larization does parallel suppression in hamster x human hy
brids (14), but whether this is a primary effect or the result of
a branching cascade is unknown.

One property of suppressor genes that can be tested geneti
cally without knowing their specific function is their strength.
The number of transformed cell genomes that can be controlled
by a single suppressor can be estimated. When this is done with
regard to the suppression of in vivo malignancy two different
results are seen. In a wide variety of suppressed hybrids between
tumorigenic and nontumorigenic mouse cells, Harris and co-
workers find that malignancy follows strictly gene dosage. It
can be reexpressed from suppressed hybrids as a result either
of an increase in the number of chromosomes 4 from the
malignant parent or a decrease in 4s from the normal parent
(5). In contrast, the suppression of the malignancy of human
Hi-I.a cells by normal human chromosome 11 reported by

Stanbridge (10, 15), and Klinger (16) does not follow strict
dosage rules. Rather suppression appears to be determined by
the ratio of the number of suppressor chromosomes to the
number of haploid genomes in the cell and not strictly by the
ratio of normal to malignant chromosomes 11.

In this paper we use the pseudodiploid hamster line BHK
21/clone 13 and its chemically transformed derivatives to in
vestigate the strength of the BHK gene that suppresses anchor
age independence, an in vitro parameter of transformation that
is for this line (17) and similar cells (18) 100% correlated with
tumorigenicity. Using parental lines that are as isogenic as
possible, avoiding any influence of senescence, and testing
hybrids before there has been any opportunity for chromosomal
segregation, we find that suppression of this trait is remarkably
powerful and not dosage dependent. A single suppressor is able
to block anchorage independence in the presence of up to six
haploid genomes.

MATERIALS AND METHODS

Cell Culture. Cells used in this work are derivatives of the BHK 21/
clone 13 line (19). SVIO is a redone of this original line selected for
low background in agar (20). DMN 4A is a tumorigenic transformant
induced by dimethylnitrosamine that is temperature sensitive for the
expression of the normal phenotype (17, 21) and BM 18.3 is a recloned
spontaneous revenant of DMN 4A to anchorage dependence. The
ouabain (()') and guanine (Gr)- resistant derivatives of these lines have

been described (22) and karyotypes checked to be sure that they are
still pseudodiploid. The geneticin-resistant derivative (neu') was derived
after transfection with pSV2neo (23) and selection in 400 Â¿ig/mlgene-
ticin (GIBCO). Cells were passaged in Dulbecco's modified Eagle's

medium plus 10% tryptone phosphate broth (Difco) and 10% donor
calf serum at 37"C for normal cells and at 38.5Â°Cfor DMN 4A and its
derivatives. Fusions and hybrids were maintained at 38.5Â°C.

Fusions. Cell lines were fused as previously described (22). Parents
were plated in equal numbers, fused with polyethylene glycol after
overnight cocultivation, harvested 24 h later, and replated in selective
media on plastic at a density of 1 to S x 10" per 100-mm dish and in
0.34% soft agar at 2 x 10s cells per 60-mm dish. Hypoxanthine-
aminhopterin-thymine-ouabain-selective media were used (22) except
in the fusion reported in Table 3 in which hybrids were selected in 1.8
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HIMouabain and 400 Â¿ig/mlgeneticin. Relative agar plating efficiencies
of parental lines and hybrids were determined by calculating the per
centage of cells able to clone on plastic that were also able to clone in
0.34% soft agar. Chromosomes were counted as described (22) in at
least 12 metaphases per line. Cells were checked prior to fusions by
Hoechst staining (24) for possible mycoplasma contamination and
found to be negative.

Where indicated, DMN 4A cells were made multinucleate prior to
fusing by addition of 10 Mg/ml cytochalasin B (Sigma) to their media
for 24 h, followed by washing, refeeding, and allowing 30 min at 37Â°C

for recovery. The second parent in the fusion was plated on top of these
cells and allowed to attach for 2 h and the mixture then was fused with
polyethylene glycol. At the time of the fusion, control plates to which
a second parent had not been added were fixed and stained with 2%
Giemsa and 200 cells counted to determine the percentage with multiple
nuclei.

Hybrid clones were picked from plastic selection plates. Those from
fusions reported in Table 1 were recloned in selective media, their
relative plating efficiency determined, and their DNA content measured
by fluorescence-activated flow sorting in order to estimate ploidy. All
fusions except that using the freshly sorted 4n population (Table 1)
were repeated two or more times with similar results.

Fluorescence-activated Cell Sorting. A cell population enriched for
naturally occurring 4n variants was obtained using FACS3 following

labeling of living cells with Hoechst 33342. Published methods of
staining (25, 26) were optimized for BHK cells. DMN 4A cells growing
in log phase were starved overnight in PBS containing 2% fetal calf
serum, harvested, and stirred for l h in the dark at 37Â°Cat IO6cells/

ml in PBS plus 2% serum containing 15 jig/ml freshly prepared Hoechst
33342 (Polysciences, Inc., Warrington, PA). After washing by centri-
fugation cells were sorted at once at room temperature into tubes
containing PBS with 2% fetal calf serum and those in the tetraploid
range (see Fig. 1) collected and plated both at cloning density to isolate
stable 4n lines and to assay cell viability and at high density to be fused
16 h later to normal cells. Tetraploid clones were picked and analyzed
for a near 4n DNA content using the FACS following staining of nuclei
with PI (50 Mg/ml as detailed previously) (27), recloned and rechecked
for DNA content (see Fig. 2).

The fluorescence of Hoechst 33342- and Pi-stained cells was meas
ured using an EPICS V flow cytometer (Coulter Corp., Hialeah, FL)
equipped with a 5-watt argon ion laser. Immediately prior to sorting,
the cell suspensions were filtered through a 37-^m nylon monofilament
mesh. Hoechst 33342-stained cells were excited at 351-364 nm, 200
mW, and blue fluorescence (relative DNA content) was measured
through 360-nm interference and 475-nm long-pass filters. Viable cell
sorting of Hoechst dye-stained cells was accomplished following steri
lization and rinsing of the instrument hydraulics using 70% ethanol
and sterile double-distilled water, respectively. Pi-stained cells were
excited at 488 nm, 500 mW, and red fluorescence (DNA content) was
measured through 515-nm interference and 515-nm long-pass filters.
Fluorescent microspheres (Lot No. 5325; Coulter Corp.) were used to
assess instrument performance at the beginning of each run and as an
external fluorescence calibration standard. For DNA content analysis,
a minimum of 2.5 x 10*cells was evaluated from each sample.

RESULTS

The normal, pseudodiploid BHK cells used in the experi
ments reported here differ from normal diploid hamster cells
in that they have already progressed to a point where they are
only one step removed from full transformation and tumori-
genicity. They are immortal, clone well, show little serum and
density dependence, but are anchorage dependent and nontu-
morigenic if tested at a density that excludes from the injection
spontaneously arising transformed cells (17, 28). In a single
mutagenic step they can be transformed simultaneously to

3The abbreviations used are: FACS, fluorescence-activated cell sorting; PBS,
phosphate-buffered saline; PI. propidium iodide.

anchorage independence and tumorigenicity (17,20-22,28,29)
and this trait is recessive to the normal, nontumorigenic phe-
notype (17, 22). The most likely explanation for this single-
step mutation to a recessive phenotype is that BHK cells are
hemizygous at a locus controlling normal growth, as has been
shown to be the case at other loci in BHK and other cultured
rodent cells (30, 31) and that mutations at this locus induce
transformation by inactivating some gene able to suppress
anchorage independence and tumorigenicity.

To test the strength of this cancer suppressor, we used pri
marily DMN 4A, a chemically transformed clone that is tem
perature sensitive for anchorage-dependent growth. The use of
a temperature-sensitive mutant ensures that transformation is

not the result of loss of the chromosome containing the sup
pressor gene. Near-tetraploid populations of these transformed
cells were obtained in four ways: by direct sorting using the
FACS, by isolating stable subtetraploid lines, by using cloned
hybrid populations, and by inducing multinucleate cells with
cytochalasin. Each of these populations was fused to normal
cells to determine if the single suppressor gene in the normal
SN-10 parental line of BHK cells could control anchorage
independence in hybrids that contain multiple transformed cell
genomes.

Because most sextaploid hybrids segregate chromosomes rap
idly as they grow, fused populations were tested for the expres
sion or suppression of transformation at 24 h postfusion at
which time it is still possible to see numerous heterokaryons
and significant chromosome shedding has not yet occurred. The
fused cells were assayed in selective media in which only hybrids
can proliferate. One portion was plated in this media on plastic
where all viable hybrids can clone and one portion was plated
in soft agar where only those hybrids expressing the trans
formed trait of anchorage independence can multiply. Meas
uring the hybrids able to clone in agar as a proportion of those
able to clone on plastic provides a measure of the suppression
of transformation independent of the efficiency of individual
fusions.

Naturally Occurring Tetraploid Cells and Lines. BHK lines
naturally contain a small percentage of tetraploid cells (Ref. 17;
see also Table 3). Our ability to see a peak on the FACS at 8n
in growing populations suggests that they replicate, as do
tetraploid rat lines (32). To obtain populations of such cells,
both enriched and pure, DMN 4A cells were stained, analyzed
and sorted using an alcohol-sterilized FACS and those cells
with a tetraploid DNA content were collected (Fig. 1). Cells
survived the staining process well, retaining 88% viability as
measured by trypan blue exclusion. Sorted populations col
lected from the 2n region and from the 4n region cloned with
efficiencies of 29 and 22%, respectively. The sorted 4n popu
lation was plated directly for fusion.

The results of this fusion and of fusions with one of the
doubly cloned near-tetraploid lines derived from this population
are presented in Table 1. When DMN 4A cells are fused to
DMN 4A cells, hybrids are anchorage independent and when
they are fused to normal SN-10, hybrids are anchorage depen
dent. No influence on the hybrid phenotype could be attributed
to the manipulations preceding FACS sorting or to the fact
that the transformed parent is primarily tetraploid in the case
of the 4n sorted cells, or 100% subtetraploid in the case of
DMN 4A 10.6. Fusions with two other cloned ~4n lines gave
similar results. When hybrid clones were picked from plastic
plates, expanded, and tested individually for the expression or
suppression of transformation, they behaved as did the mass
population tested at 24 h (Table 1). A profile of a cycling 2n
population, a ~4n cloned line, and a hybrid derived from the
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100 200

BLUE FLUORESCENCE

(DMA CONTENT)

Fig. 1. DNA fluorescence distribution of viable DM N 4A hamster cells starved
prior to sorting and stained with Hoechst 33342. Shaded area, window used to
collect the 4n enriched population used in cell fusions.

Table 1 Fusions with sorted 4n cells and a cloned 4n line

Fusion parentsHybrids/IO4cellstestedAnchorage-independenthybrids(%)Relative

agarplatingefficiencyof

isolatedhvbrid
clones(%)

FusionparentsTransformed

xtransformedDMN
4A O'G'R3 XselfDMN
4A CXG'RS X DMN4A,starvedDMN

4A O-G'R3 x DMN4A,starved,

stainedDMN
4A O'G'R3 x DMN4A,starved,

stained, 4nsortedDMN
4A O'G'R3 X DMN4A10.6,

cloned 4nlineÂ°Normal

xtransformedSN-10O'G'R3x
selfSN-10

O'G'R3 X DMN4A,starvedSN-10

O'GTU X DMN4A,starved,

stainedSN-10
CTG'RÃŒx DMN4A,starved,

stained, 4nsortedSN-10
O'G'RSxDMN4A10.6,

cloned 4n linetested<1315301753001660<131110SO8251000W11195.8170.2<2.5<0.2<0.2(%)2.7

(4)"15(3)<0.4

(4)<0.7

(3)

" No. of clones tested in parentheses.
* Relative agar plating efficiency of DMN 4A 10.6 = 1.2

fusion of a 2n cell to this ~4n clone is shown in Fig. 2. Most
isolated and cloned hybrids by the time they were grown for
testing had slipped below the predicted ~6n DNA content.

Cytochalasin-treated Cells. As a second way to generate tetra-
ploid parental cells, DMN 4A was treated for 24 h with cyto-
chalasin B and then fused to transformed and normal cells
(Table 2). Although the parental cytochalasin-treated popula
tion was at the time of fusion 87% multinucleate, the percentage
of hybrids able to express transformation after fusion to a
normal cell remains 3 orders of magnitude below the percentage
of those expressing transformation after fusion to a transformed
parent.

Anchorage-dependent normal revenants can be isolated from
chemically transformed BHK cells. These revertants are unable
to suppress transformation efficiently compared to the parental
normal line (Table 2). Using cytochalasin, we tested whether
increasing the ploidy of the revenant, BM-18.3, improves its
ability to suppress transformation. Although the numbers are
not large, in two experiments, one of which is reported in Table
2, the increased ploidy did not affect suppression.

Transformed x Transformed Hybrids. A third source of near-
tetraploid transformed cells was hybrid clones formed by the
fusion of a transformed cell to itself. One such hybrid that

100 200

RED FLUORESCENCE

(DNA CONTENT)

100 200

RED FLUORESCENCE
(DNA CONTENT)

Fig. 2. Top, superimposed profiles of propidium iodide-stained nuclei derived
from populations of actively growing pseudodiploid BHK cells (left), the cloned
4n line, DMN 4A 10.6, starved overnight (middle), and a hybrid, S22-2c, also
starved overnight and derived from the fusion of the DMN 4A 10.6 line with
pseudodiploid DMN 4A (right). (Bottom), superimposed profiles of propidium
iodide-stained nuclei derived from a late log-phase pseudodiploid parent (left)
and two hybrids derived from the fusion of a pseudodiploid cell with a cytochal
asin-treated population. One hybrid. 308C-2B.3, is apparently the result of fusion
to a mononucleate cell in the drug-treated population (middle) and one, 308C-
2B.2, the result of fusion to a binucleate cell (right).

retains 85 of the 88 chromosomes of a true tetraploid was fused
to a normal cell and found to be suppressed as efficiently as a
pseudodiploid cell (Table 3). It is also possible to generate cells
containing two transformed genomes and one normal genome
by fusion of hybrids resulting from normal x transformed cell
fusions with an additional transformed cell. When this was
done using three different hybrids, one of which is shown in
Table 3, suppression was maintained despite the addition of an
additional transformed cell genome.

Isolated Cloned Hybrids. In order to demonstrate that the
hybrids that are assayed 24 h after a fusion between a tetraploid
and a diploid population really are near sextaploid as predicted
by the genomes of the parents, a number of hybrid clones
growing on plastic were isolated and expanded to mass cultures,
tested for their phenotype, and checked in the FACS to estimate
their ploidy. An example of such a profile is presented in Fig.
2 for a diploid line and two hybrids from a fusion of a diploid
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Table 2 Fusions with cytochalasin-induced multinucleate cells

Relative
plating

efficiency % of Anchorage-
of parent multi- Hybrids/ independent

in agar nucleate 10* hybrids
Fusion parents (%) cells cells (%)

Table 4 Isolated hyposextaploid hybrid clones

Normal revertant
x self (BM- 18.3) 0.0034 2
x normal" 0.009
x transformed*10Normal

revertant-cytochalasin
treated

xself(BM-18.3C) 0.0026 81
x normal
xtransformedTransformed

x self (DMN 4A) 28 1.5
x normal
xtransformedTransformed-cytochalasin

treated
x self (DMN 4AC) 3.5 87
x normal
x transformed<20

16,100
3,780<20

6,440
300<20

11,340
3,980<20

7,060
1,180<0.008

1.7<0.02

1.25<0.01

14<0.018

15
Â°Normal = SN-10 O'G'R3.
* Transformed = DMN 4A O'G'lbJR.

Table 3 Fusions with near-tetraploid hybrids

FusionparentsNormalxself(SN-10O'G'R3)x

transformed (DMN4Aneo'Sa)x

normal (SNneo11.2)Transformedxself(DMN4AO'G'IbJR)x

transformedx
normalTransformed

hybridx
self (DMN xDMN752-4R)x

transformedx
normalNormal

hybridx
self (DMN xSN751-4)"x

transformedx
normalRelative

plating
efficiency
of parent

in agar
(%)0.02300.0343190.02Modal

Hybrids/
chromosome 10*

no.cells<2544

400044

410044

<253300380085

<2537577586

<176671300Anchorage-

independent
hybrids
(%)0.35<0.03372.41511.30.2<0.04

" Similar results obtained with two similar hybrids with chromosome modes

of 84 and 87.

to a cytochalasin-treated population. One hybrid is ~4n and
one ~6n, as is expected as the parental cells in the drug-treated
population are a mix of single and multinucleate individuals.
Unfortunately many of these hybrids decay rapidly from ~6n,
and by the time they are cloned and grown to large populations
only a few are 6n and most are in various states of reversion to
what must be a more comfortable chromosome number (Table
4). However, the fact that they show a DNA content greater
than 4n indicates that they were once, i.e., when first tested 24
h after the initial fusion, ~6n. From fusions with 4n lines, 9 of
11 hybrids tested gave some indication of cells with a DNA
content greater than 4n. One of seven clones tested from hybrids

Parentallines4n

X 2nCloneTransformed

xtransformedDMN
10.6 (4n)xSll-la*DMNTransformed

xnormalDMN
sorted 4n x SN x4naSN-10DMN10.6(4n)x

Sll-2c*SN-10DMN10.6(4n)x

S13-2b*SN-10Normal

revertant xtransformedBM-
18 (cytochal-308C-2B2*asin)

xDMNBM-
18 (cytochal- 308C-2A.1asin)

x DMNPlating

efficiency(%)Plastic591621282324Agar180.0130.40.011.41.9Relative"310.091.90.046.17.9Estimated

ploidy4.8n4.7ncS.ln5.3nS.9n5.7nâ€ž

Plating efficiency in agar
plating efficiency on plastic
Serum-starved for 24 h prior to sorter analysis.

' FACS data verified by chromosome counts for this hybrid. Mode = 102 and
range = 90-124, equivalent to 4.6 n.

derived from the sorted 4n population showed subsextaploid
cells and 4 of 13 hybrids tested from the cytochalasin fusion.

All except one of these hybrids had the phenotype predicted
from the 24-h assays of the fusions from which they came. The
one deviant, S Il-2c, is most likely a mixture of segregating
cells some of which have lost the chromosome carrying the
suppressor and some of which have not, giving it an interme
diate phenotype in agar (Table 4).

DISCUSSION

Four different methods were used to obtain populations of
chemically transformed BHK cells with a double or nearly
double dose of chromosomes. The different methods have dif
ferent strengths and weaknesses. Sorting and cytochalasin treat
ments do result in 4n populations in which the entire trans
formed cell chromosome complement is doubled. On the neg
ative side, they give mixed populations of 4n or multinucleate
cells and diploid or single nucleus cells which means hybrids
derived from these populations may be 4n or 6n. However,
when 13 isolated hybrids from these types of fusions were
tested, 31 % contained cells with a greater than 4n DN A content,
indicating they had originally been 6n. The agar cloning test
for the expression of transformation is a powerful and positive
one, and if 6n hybrids were not suppressed and comprised
almost one third of the hybrid population, we should have
observed a percentage of anchorage-independent hybrids equal
to about one-third of that we observed when the same popula
tion was fused to a transformed parent. In fact values one-tenth
to one-thousandth of this were seen.

In the case of the cloned 4n lines isolated from sorted cells
or from hybrids, the populations are reasonably homogeneous,
but the cells are a little less than 4n, three chromosomes short
in the hybrids and about 3.8n in DNA content for the sorted
line. Although theoretically possible, it is unlikely that the three
lines derived from sorted 4n cells and the slightly reduced hybrid
line are missing the same chromosomes. All of them were
efficiently suppressed, and 82% of the hybrids cloned from their
fusions showed evidence of having been ~6n.

Using as a transformed parent a line that has a temperature-
sensitive mutation in a suppressor gene assures that the chro
mosome carrying the suppressor gene is present in the trans
formed cells as well as in the normal cells so these experiments
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Table 5 Strength of dominant suppression

CellsParental

linesNormal
HIIkTransformed

BHKNormal
humanBHK-BHK

hybridsNormal
x 2ntransformedNormal
x 4n transformedHaploid

genomesTrans-Normal

formed2

00
22
02

22
4Activesuppres

sors10211PhenotypeNormalTransformedNormalNormalNormal

BHK-human hybrids
Normal x 4n transformed" Normal

* Data from Ref. 33.

can reasonably be interpreted as dealing with dosage effects of
this chromosome. The possibility that residual activity of this
mutant at the nonpermissive temperature could result in appar
ent suppression when two mutant genomes are in one cell is
unlikely because the DMN 4A line clones very well in agar at
38.5Â°Cand when the temperature is raised to 40Â°C,there is no

significant increase in plating efficiency and hybrids containing
two DMN 4A genomes do not consistently plate significantly
less well in agar than the parental line.

Taking all of the data together it is reasonable to conclude
that the normal BHK cells, which on genetic grounds are
thought to harbor a single suppressor gene, are able to suppress
transformation not only in hybrids composed of two haploid
normal genomes and two haploid transformed genomes but
also in hybrids composed of two haploid normal cell genomes
and four haploid transformed cell genomes (Table 5). This is
also true for hybrids between normal human fibroblasts and
DMN 4A BHK cells (33). Such hybrids are suppressed for
transformation at 24 h as well as in many isolated, recloned
hybrids although they routinely contain two complete genomes
from the temperature-limited transformed BHK parent.

The chromosome balance theories (4, 34) that suggest the
expression of malignancy can be due to either an increase of
expressor chromosomes or a decrease in suppressor chromo
somes do not seem to apply to the single step in carcinogenesis
that is registered by the BHK cells. Nor does the suppressor of
anchorage independence in BHK cells appear to behave like
human chromosome 11 which carries a suppressor of malig
nancy that is effective against HeLa cells when it is present in
a cell with one HeLa genome but not when it is alone in a cell
with one HeLa genome and one normal genome (10). The
suppressor in BHK showed no evidence of being subject to
strict chromosome dosage effects as are suppressors of malig
nancy on chromosome 4 of the mouse (5) and as has been
suggested for suppression of the human fibrosarcoma HT-1080
by some (35), although not all (36), investigators. It is not yet
possible to be sure whether these contradictions are severe, as
we believe, or reflect only the relative strength of various
mutations inactivating the suppressor loci in different cell sys
tems.

In BHK the suppression of anchorage independence, which
in these cells is usually equivalent to malignancy, seems to
depend on the production of something crucial for normal
growth control that is not titrated out by doubling the number
of transformed cell genomes. Cancer suppressors may be a
family of genes with related functions or may be as functionally
diverse as the oncogenes. The differences between our findings
and those of investigators studying other suppressor chromo

somes argue for a diversity in effectiveness that may reflect a
diversity in function.
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