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PCR Versus Cultivation for the Detection of Mycoplasma
Contamination in Cell Cultures

Lai Xiaomin  Fang Guoyuan Li Caixia Wang Chuanen

(Depattment of Microbiology, Sun Yatsen Univesity of Medical Sciences, Guangzhow 510089)

Abstract Objective: To detect mycoplasmas cntaninations in cell cultures and establish a mycoplasma group-
specific PCR technique. Methods: A pair of 16S rRNA-based mycoplasmas (Mollicute ) group-specific primers were de-
signed and synthesized. The established PCR method was investigated by testing 12 Mycoplasma and Acholeplasma
species preserved in our laboratory as well as E. @wli, P.vulgaris and culiure cell lines not carying mycoplasma con-
taminants . Thirty-three cell cultures were examined by using PCR and microbiological culture. Results: About 620 base-
pairs specific fragments from all 12 Mywplasma and Acholeplasma species were amplified by this PCR. The sensitivity of
mycoplasma detection ranged between 100 and 1 000 cells. PCR products from 6 common contaninants of cell ailtures
could be digested by Hind IIlto produce 2 fragments of each of 280 bp and 340 bp size. Tt was inferred that 16S 1{DNA
of all mycoplasma (Mollicute) species may be detected by this PCR method. DNA from E. coli, P.vulgaris and normal
culture cell lines were not amplified by the PCR. Two of 33 cell cultures were found positive by both PCR and culture.
Additional 3 samples were positive by PCR but negative by culture. All 5 amplified products could be digested by Hind
[l resulting in two fragments. Conclusion: As a more sensitive method than culture, PCR might increase detection rate
of mycoplsma contaminants and avoid false-negative results. PCR will sewve as a major diagnostic tool in the detection of
mycoplasmas contamination in cell cultures if quality control of the method is implemented.

Subject headings cells, cultured; mycoplsma; contamination; 16S rRNA; polymerase chain reaction



152

(Acad J SUMS), 199, 20(2)

, ( M. hyorhinis ).
(M. orale ).

(M. salivarium ).

(M. arginini ).
( M. fermentans )
C A. laidlawii )

, DNA
. . (McAb )
\ 2 peR' Y
16S rRNA , PCR
1 M7k
1.1
ATCC17981. G 230.
ATCC23714. ATCC19989.
ATCC23069. OR

( M. gallisepticum ) PG31.
( M. hyopneumoniae ) NCTC10110J.

(M. hominis )PG21. (M. pneumo-

niae ) FH ( M. genitalium ) G37.
(U. wealyticum )1 — 14
1.2
, 33
1.3
1.4
Hayflick ) 200
ml/ L ,5¢/L , 10 g/L ,
5g/L , 100 U/L +0.04 g/L ,
pH 7. 2. 14 ¢/L
0.2 mL 1.8 mL .37 C
48h 1 ,
1.5 DNA
ImL 12 000X g (TCL 15 G
), STE , 10 mL/L
TritonX— 100—STE 50 #L. ~ ,100 C 10 min,
—20 C
1.6 PCR
) 16S rRNA

M1651; 5 —GAACGGGTGAGTAACACGT
M1652; 5'— GGTGTICTTCCATATATCTACGC

DNA3 ML, 10X PCR ( )5 ML, 2
mmol/ L. 4X dNTP 5ML, 2 nmol/L 5
ML, Tag DNA (3X10° U/ L, ) 061,

50 L. :94 C30555 C454,72
C1 min, 40 72 C7min.  20g/L
1.7

10 ML 30 ML

. 20U Hind IIINEB)
2 %
2.1 PCR
2.1.1 Fkt4FERM 16S rRNA

12 .2
Hela . PCR 20 g/L
1 2. 12
, 620 bp, . Hel.a

[N NN NN Ny ey et
- I

R
- EERNEN]

O AT

oyl :
B e oy el S
0 2l 3 o i o

[ ]

1 PCR
Fig.1 PCR results for important contami-
nation my coplasmas
LaneM: DNA maiker; Lane 1,2, 3 4 5,6 7 and 8 M.
hyorhinis, A. laidlawii, M. arginini, M. orale, M. salivarium,

M. fermentans, M. hominis and M. pneumoniae respectively
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Fig. 2 PCR results for other mycoplasmas cell line
and bacteria strain
Lane M: DNA matker; lane 1, 2 3 4 5 and 6. A/,
genitalium, U. urealyticun Serotype 4, M. hyopneumoniae, M.

gallisepticun, Hela cell and E. coli respectively
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Fig.3 Hind IIl-digested results of am-
plified products from important contamination
mycoplasmas
LaneM: DNA marker; Lane 1,2, 3 4 5,6 7 and & M.
hyorhinis, A. laidlawii. M. arginini, M. orale, M. salivarium,

M. farmentans, M. hominis and M. pneumoniae , respectively
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Table 1 ~ Companison of the results for detection of mycoplasmas

contamination in cell cultures by PCR and isolation
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Fig. 4 PCR and Hind III -digested results of
amplified products for 2 cell culture samples
Lane M: DNA matker; Lane 1 and 2: sample 1 and sample 1
by Hind Il; Lane 3 and 4; sample 2 and sample 2 by Hind 1II
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