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Abstract

Fischer O., Marta Granitov4a, Marie Hijkov4, Zora Nevoriankovi, Kvé-
toslava Jurmanova : Detection of Mycoplasmas in Cultures of Myeloma Cell Lines and
Hybridomas by Fluorescence Method Using Vero Cells as Indicators. Acta vet. Brno,
60, 1990: 41 —49.

Four myeloma cell lines and four hybridomas were examined for the presence of
mycoplasmas by the fluorescence method using bisbenzimide 33258 (Hoechst). The
cell suspensions under examination were cultivated for 3 days together with Vero
cells as indicators and then examined by fluorescence microscopy. Mycoplasma con-
tamination was detected in 2 myeloma lines. The results were confirmed by culture
methods and by scanning electron microscopy.

Mixed cultures, bisbenzimide, scanning electron microscopy

Fluorescence (Chen, 1977) is often used for the detection of mycoplasmas and other contami—
nant microorganisms in cell cultures. The method is based on chemical bound of the fluorochrome
bisbenzimide 33258 (Hoechst) to DNA. The fluorescence microscopy visualizes not only nuclear-
DNA of the examined cells, but also DNA present in the contaminant microorganisms.

In our laboratory, routine examinations of monolayer cell cultures using fluorescence method
by Chen (1977), modified by Machatkova et al. (1986) are performed. In correctly stained.
preparations, only the nuclei of examined cells and organellae of contaminant microorganisms.
containig DNA show bright, greenish-yellow fluorescence. Weak fluorescence, sometimes observed
in the cytoplasm of examined cells is considered to be an artifact. Mycoplasmas and bacteria are the:
most frequent contaminant microorganisms, but we have demonstrated that mould and yeast:
contaminations are also detectable by the fluorescence method (Fischer et al. 1989).

While the fluorescence method is reliable and, above all, much faster than culture methods for
the examination of monolayer cell cultures, it cannot be used for direct examinations of semi-sus-
pension cultures of myeloma cells and hybridomas. Staining with bisbenzimide results in a very
intensive fluorescence of myeloma and hybridoma cells and fluorescence of the much smaller-
contaminant microorganissms can be overlooked easily (Smirnova and Fridlyanskaya 1985)..
Regarding the threat of mycoplasma contamination of myeloma cell lines and hybridomas maintai-
ned in our laboratory (Granitovi et al. 1988), we tried to detect mycoplasms in these semi-sus--
pension cultures by the fluorescence method using Vero cells as indicators.

Materials and Methods

Myeloma cells and hybridomas (Table 1) were cultured in an open system in Heraeus thermo--
stat at 37 °C in an atmosphere containing 5 % CO,. The medium RPMI 1640 (USOL, Prague):
supplemented with nonessential amino acids (USOL, Prague) was used. The content of an ampule
was added to 1 000.ml medium containing 2 mM/ml L-glutamine, 2 mM/ml sodium pyruvate,
40 ug/ml gentamycine and 10 %, bovine fetal serum (Cooperative farm, Sokolnice). Before reseeding,.
the cells were released from the walls of Mueller flasks by agitating. The reseeding ration was 1:3.
- Vero indicator cells (ATCC.CCL 81), isolated from kidney of Cercopithecus aethiops, were cul—



Table 1
‘Examination of i pensi Itures using fluor thod with Vero cells as indicators
No. of samples
Culture examined mycoplasma
' contamined
i
: ‘Myeloma line FO : 6 6
4 P 3/NS 1/1-Ag-4-1 15 1]
: P3X63Ag8 6 6
Sp 2/0-Ag 14 15 0
| Hybridoma c/C 10 10 0
: C/D 2 10 o
! CIE 7 10 1]
, CIF 4 10 0
| «Control Vero cells 30 0

itured in a closed system in Mueller, Legroux and Roux flasks at 37 °C in the antibiotic-free me-
.dium M-199 (USOL, Prague), supplemented with nonessential amino acids and 10 % bovine fetal
serum. No antibiotics were used. Before reseeding, the cells were released enzymatically with
a solution containing 0.2 % trypsin and 0.02 %, versene. The reseeding ratio was 1:3—6. All
.employed cell cultures were frozen using the two-step method as described by Péknicov4 and
Landa (1985). Hybridomas were thawed using BALB/c mouse peritoneal cells as a support
(Granétova et al. 1988).

Prior to examination the Vero indicator cells were seeded into test tubes containing pieces of
sslides 5 X 20 mm and 2 ml culture medium. The cells were seeded at a density producing only an
incomplete monolayer within 3 days of incubation. A dense suspension of examined cells (0.1 ml)
‘was added to the test tube following 1—2 hours of cultivation, when the Vero cells were attached
to the slide and flattened. Suspension density was set to obtain a thick coverage of the piece of slide
:and a close contact between the examined and the indicator cells.

Fig. 1 Fluorescing nuclei of Vero cells surrounded by weakly fluorescing cytoplasm. Fluorescence
of cytoplasm is considered to be an artifact (bisbenzimide 33258; magnification 252 X ).



Fig. 2 One fluorescing nucleus of a Vero cell and three cells of the myeloma line Sp 2/0-Agl4
bisbenzimide 33258; magnification 252 X ).

Fig. 3 Nuclei of Vero cells and brightly fluorescing mycoplasmas (bisbenzimide 33258, magni-
fication 252 x).
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The mixed culture of examined and indicator. cells. was. incubated in tubes with a slope-of 15 °,
at 37 °C for 3 days. Thereafter, the slides were rinsed with isotonic phosphate buffer (PBS, pH
6.5—6.8) and the cells were fixed in methylalcohol for 15 min. Slides with fixed cells were air-dried,.
stained with 0.001 % solution of bisbenzimide 33258 (Hoechst) in methylalcohol for 10 min.,
then washed in bidistilled water and mounted into glycerine buffer (pH 5.5) as described by
Machatkovi et al. (1986).

Indicator cells grown on slides for 3 days, without the addition of examined cells, were fixed.
and stained in the same way, and used as controls.

The preparations were examined by fluorescence microscopy at a magnification of 252 x .

For the examination by scanning electron microscopy, the slides with cell cultures were rinsed
with PBS, the cells were fixed with 3 9% solution of glutaraldehyde for 20 min., rinsed 3 times
with distilled water, dehydrated in acetone series (30, 50, 70, 90 %, pure and absolute acetone),
dried at critical point and coated with pure gold. Coated preparations were examined by scanning-
electron microscope Tesla BS 300, at magnifications 1 000 X, 10 000 x , 15 000 x .

Mixed and control cultures were examined by culture methods using liquid and solid media.
for mycoplasma cultivation (Jurmanov4 et al. 1983).

Results

No contamination with mycoplasmas was detected in the myeloma lines P
3/NS 1/1-Ag-4-1, Sp 2/0-Agl4 and in hybridomas by fluorescencé, scanning
electron microscopy or culture methods. Neither mycoplasmas nor other .con-
taminant microorganisms were found in control cultures of indicator Vero cells.

Severe contamination with mycoplasmas, confirmed by culture, was detected
in samples of mixed cultures Vero 4+ FO and Vero + P3X63Ag8.

Intensive greenish-yellow fluorescence of nuclei and micronuclei and occasional
weak fluorescence of cytoplasm was observed in uncontaminated Vero cells and.

Fig. 4 Nuclei of Vero cells and brightly fluorescing mycoplasmas (bisbenzimide 33258, magni--
fication 252 x ).
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is considered to be an artifact (Fig. 1). In addition to Vero cell nuclei, myeloma
and hybridoma cells adhering to the slide and not rinsed away by PBS, were seen
in uncontaminated mixed cultures (Fig. 2). Numerous small, brightly fluorescent
bodies were observed (Fig. 3 and 4) on the surface of Vero cells, which were
cultured together with myeloma line FO or P3X63Ag8 cells. Cells of contaminated
myeloma lines were mostly released from the slides during cultivation.

Marked differences between the surfaces of contaminated and uncontaminated
Vero cells were revealed by scanning electron microscopy. While only fine micro-
villi (Fig. 5) were noticeable on the surface of uncontaminated cells, numerous
spherical and oval bodies, sometimes with small central depressions, and fila-
mentous structures were observed on the surface of Vero cells cultured together
with contaminated FO or P3X63Ag8 cells (Fig. 6).

Discussion

Mycoplasmas were detected in 2 myeloma lines by the fluorescence method.
These findings were confirmed by culture and scanning electron microscopy.

The ability to bind with DNA, thus making it detectable by fluorescence
microscopy, 1s possessed not only by bisbenzimide 33258 (Hoechst), but also by
bisbenzimide 33217 (Hoechst) used in the U.S.A. (ATCC Quality Central Con-
trol Methods for Cell Lines, 1985), the antibiotic olivomycin (Mikhailova et al.
1982; Polster 1986) and by DAPI (4’-6-diamidine-2-fenylindol) a trypanocide
similar to Berenil (Russell at al. 1975).

Machatkovi et al. (1986) have simplified the original method (Chen 1977)
and adapted it to the conditions of our laboratory.

Compared with culture, the fluorescence method offers several advantages:
only killed material is used, the method is more rapid and the results are inde-
pendent of properties of microorganisms, which may be influenced by culture
conditions and antibiotics. Culture methods might fail if cells cultures are con-
taminated by mycoplasma strains, which are difficult to cultivate (Polak — Vo-
gelzang et al. 1980).

Previous experiments have shown a single culture examination by the fluores-
cence method is not reliable, especially in case of contamination by small quanti-
ties of microorganisms (unpublished data).

Small contaminant microorganisms, as are mycoplasmas, are well visible on
a dark background only, therefore the monolayer should not be dense. Otherwise
small mycoplasmas adjacent to larger cell nuclei can be easily overlooked.

It is necessary to distinguish between the fluorescent microorganisms and the
artifacts: fluorescent cytoplasm, fragments of nuclei, chromosomes of dividing
cells and residues of culture medium. Microorganisms that are not attached to
the slides can be rinsed away with a stream of PBS before fixation.

The incubation period of 3 days for. the mixed cultures of the examined and
indicator cells was chosen to let mycoplasmas and other contaminant microorga-
nisms propagate and to make them more easily detectable. Our previous studies
have shown that mycoplasmas propagate very rapidly in nutrient-rich media,
modified by the presence of metabolites of the propagating cells, especially if
gtibiotic—free media are used for the cultivation of indicator cells (unpublished

ta).
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Jurmanova and Machatkova (1986) used Vero cells as indicators for myco—
plasma demonstration in serum samples.

Vero cells are suitable for this purpose, because they are not too sensitive to
acid production in medium and because they form long projections on which.
mycoplasmas attach readily if cell density is not too high.

As stated by Hay et al. (1989) in their review, Swiss albino mouse fibroblasts:
3T6 (ATCC.CCL 96) can also be used as indicator cells besides Vero cells:
(ATCC. CCL 81).

The appearance of numerous, minute, intensively fluorescing bodies on cell
surface corresponds to the descriptions and photographs of mycoplasmas published.
by Machatkova et al. (1986) and Calorini and Ruggieri (1989).

Maul (1987) pointed out difficulties in distinguishing between filamentous:
forms of mycoplasmas and cell microvilli. Brown et al. (1974), using scanning;
electron microscopy, described mycoplasmas as spherical or oval formations:
with a diameter of 0.35—0.8 um, but filamentous or even ramified forms of my-
coplasmas were observed, too.

Regarding the fact that minute forms of mycoplasmas can be hardly distin—
guished from cell microvilli, we do not consider the scanning electron microscope-
as a suitable tool for mycoplasma detection in cell cultures.

The examination of semi-suspension cultures, using the fluorescence method
with Vero cells as indicator is relatively rapid, as the preparation of samples
including cell cultivation takes only 3—4 days and does not require the use of
expensive materials.

Zjistovani pFitomnosti mykoplazmat v kulturdch myelomovych linii.
a hybridomi fluorescenéni metodou s pouzitim indikatorovych bunék.
linie Vero

V kulturich 4 myelomovych bun&énych linif a 4 hybridoma byla fluorescenéni.
metodou s pouzitim bisbenzimidu 33258 (Hoechst) zjiStovana pfitomnost myko--
plazmat. Vysetfované bun&¢né suspenze byly po dobu 3 dni kultivoviny spole¢né-
s indikitorovymi buiikami linie Vero a pak vySetfovany fluorescencni metodou..
2 myelomové linie byly kontaminoviny mykoplazmaty. Vysledky byly potvrze-
ny kultivanimi metodami pro zichyt mykoplazmat a rastrovaci elektronovou.
mikroskopii.

BbisBneHve Hanuuus MMKONNasMm B KYNbTypax MUENOMHbLIX NUHWUHA
¥ rM6pUAOMOB (ONIOOPECLEHTHBIM METOAOM C NPUMEHEOHUEM WHANKATOPHbIX.
Knetok nuHuu Bepo

B kynbTypax 4 MWENOMHbIX KNETOUHbIX NUHWUI U 4 TMOGPUAOMOB METOAOM:
dnoopecueHUnn ¢ npumeHeHuem 6ucbensumupa 33258 (Hoechst) sbi-
SABNANM Hanuuue Mukonnasmbl. Miccneayemble KNeTouHbie CYCMEHCUMU Kynb-
TUBUpPOBanu B TeueHWe 3 AHE COBMECTHO C WHAWUKATOPHLIMWU KNeTKamm
nMHuu Bepo c nocneayowium uccnefoBaHueM Ni0OPECUEHTHbIM METOAOM.
ABe MWeNnoMHble NUHUM OTNMUANUCb KOHTaMuHauuew Mukonnasmamu. Pe-
3ynbTaTbhl NOATBEPANNU METOAAMM KYNbTUBUMPOBAHWUS ANA 3aePXKKHU MUKO-
nnasMbl U pPacTpPOBOW 3INEKTPOHHOW MWUKPOCKOMUEH.
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