QUALITY CONTROLS FOR CELL CULTURES: IDENTIFICATION OF INTERSPECIES
CROSS-CONTAMINATION BY PCR-RFLP ANALYSIS OF THE CYTOCHROME B GENE
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INTRODUCTION i

Cross-contaminations of a cell line with cells of different species represent a potential risk in laboratories handling human and animal
cells. Therefore, it is necessary to control such contaminations.

Tests based on mitochondrial DNA (mtDNA) are used in forensic analysis, phylogenetic studies and in food authentication. However,
the use of mtDNA in quality controls of cell cultures is recent. Mitochondrial sequence differences of closely related animal species are
five- to tenfold higher than those of nuclear genes. On the contrary, intraspecies variation in mitochondrial sequences is low in most
animal species. Moreover, each cell contains 100-10.000 mitochondrial genomes. The amount of mtDNA is greater than nuclear DNA,
so that mtDNA can be analyzed also from small or partially degraded samples.

In the present study, a method based on a PCR-Restriction Fragment Length Polymorphism (RFLP) analysis of the mitochondrial
cytochrome b gene was used (2). This gene has some stable sequences which are recognized from universal primers and some variable
sequences used for animal species identification by PCR-RFLP method.
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and centrifuged at 180xg; the pellets were resuspended in 200 E-DERM ECL
. o o Cat CRFK ECL 190 114 54 117 79 45 253 75 19 11 358 215143 358
l“ll Of phosphate bU’ffer Sahne (Samples analyzed are hSted n Rabbit RK13 ECL 358 236 122 153 128 45 32 358 358 243 115
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PCR. Primers L14816 an H15173 (1) were used to Rhesus  FRhK-4 ECL 358 198 160 159 123 76 358 204 154 358
amplificate a fragment of the cytochrome b gene (2). Monkey |LLCMK2 | ECL
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RFLP analysis of PCR products. The amplification product &% - L
was digested with 10U of six restriction enzymes: Alul,  Monkey na-j04 ECL
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visualized with a UV transilluminator.

Table 1. Cell lines tested for each species (MSCs: Mesenchymal Stem Cells, ECL: Estabilished Cell Line,
PRC: Primary Cell line) and restriction profiles of different species.

RESULTS

The couple of primers allowed the amplification of a 358 bp fragment

of the cytochrome b gene in all species analyzed (Figure 1). For each

Figure 1. PCR amplification products of all species analyzed. species, RFLP produced a specific restriction pattern (Table 1) and the

origin of these animal cells was confirmed by this analysis. Restriction

= o profiles of some species are shown in Figure 2. The species of the two

528 527 o cell lines used for the cross-contamination were identified by the
rcodee reading of the restriction profile obtained (Figure 2).

CONCLUSIONS

The obtained data showed that this method could be used in detecting
the presence of cross-contamination and to identify the species of
origin of cells. This allows to hypothesise the application of this
method in the implementation of quality controls of cell cultures and
mesenchymal stem cells.
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Figure 2. Restriction profiles of some species and of a crosscontamination uman-rat.

BIBLIOGRAFIA
1) Bravi C. M., Liron J. P., Mirol P. M., Ripoli M. V., Peral-Garcia P., Giovambattista G. (2004). A simple method for domestic animal identification in Argentina using PCR-RFLP analysis of cytochrome b gene. Leg. Med. 64: 246-251.
2) Losi C. G., Ferrari S., Sossi E., Villa R., Ferrari M. (2008). An alternative method to isoenzyme profile for cell line identification and interspecies cross-contaminations: cytochrome b PCR-RLFP analysis. In Vitro Cell. Dev. Biol. Anim. 44 (8-9):
321-9.
3) Meyer R., Hofelein C., Liithy J., Candrian U. (1995). Polymerase chain reactionrestriction fragment length polymorphi lysis: a simpl hod for species identification in food. J. AOAC Int. 786: 1542-1551.




