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DETECTION OF CONTAMINANTS 

IN HUMAN CELL CULTURE

A- DETECTION OF MICROBIAL AND FUNGAL CONTAMINATION

Cells for research or cell banks must be kept healthy and free of contamination. Continuous use of antibiotics and antifungal agents may sometimes mask the presence of these organisms and can lead to the development of resistant strains that are difficult to eliminate. It is important therefore to check periodically for the presence of contamination. 

The first steps in detecting bacterial or fungal contamination are macroscopic and microscopic checking. Visual inspection of the culture flasks or Petri dishes may reveal a turbid medium or yellowish colour (acid pH) immediately leading to the suspicion of contamination. Fungal colonies, when present, are usually clearly evident on visual inspection. Both microbial and fungal contaminations are readily confirmed microscopically. 

Once contamination has been ascertained the medium and all other reagents used for this cell line must be discarded. The contaminated culture is destroyed with sodium hypochlorite. 
B- DETECTION OF VIRAL CONTAMINATION
As long as serum and natural trypsin are used to supplement media as well as for subculture, respectively, there will always be a risk of infection from these agents. Viral contamination can also arise from the source tissue or from growth media contaminated from other infected cultures. Elimination of viral contamination is difficult and there are no simple universal diagnostic tests to identify viral contamination. Viruses are identified by using a panel of immunological or molecular probes. Such testing is usually restricted to human pathogens such as HIV, HBV and EBV, using PCR techniques. Screening for these viruses should be performed every 3-4 months.

Equipment and Materials

· Deoxynucleotides

· Taq polymerase

· 10x Taq reaction buffer

· Specific primers for the various viral particles

· PCR apparatus

· Disposable gloves

· Gilson pipette

Procedure

HIV

DNA is isolated from cell lines using routine methods. Specific oligonucleotide pairs from the gag region of HIV-1 (SK 38 and SK 39) and from the pol region of HLTV-I/-II (SK 110 and SK 111) are used in a hot start PCR reaction. After 30 cycles at 95°C for 1 min, 55°C for 1 min and 72°C for 1 min, the amplified products are identified by agarose gel electrophoresis and visualized by ethidium bromide (Kellogg and Kwok, 1990).

EBV 

DNA is isolated from cell lines using routine methods and amplified by PCR using primers from the EB2 gene under the following conditions: 95°C for 30 sec, 65°C for 30 sec., 72°C for 1 min., for 35 cycles. The amplified products are identified by agarose gel electrophoresis and visualized by ethidium bromide (Loughran et al., 1993).

HBV and HCV

The active form of the human pathogenic virus HBV is tested on DNA extracted from the cell culture by routine methods. HCV RNA is prepared from cells by organic extraction followed by DNase digestion. PCR or RT-PCR for HBV and HCV respectively, is carried out as for EBV using primers coding for conserved sequences of the X gene of HBV and for the 5’-UTR of HCV, respectively. (Pontisso et al., 1993). 
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C- DETECTION OF MYCOPLASMA CONTAMINATION

Mycoplasma are sub-microscopic organisms that pass through the 0.22 micrometer filters commonly used for the sterile filtration of media and reagents. Unlike ordinary bacterial contamination, mycoplasma infection does not result in culture medium turbidity and specific tests are required. Several PCR-based methods are now available for the routine detection of mycoplasma (e.g, Mycoplasma Plus( PCR Primer Set). Recently, a rapid and easy luminometric detection assay (MycoAlert) has become available. Routine tests for mycoplasma contamination should be performed every two months.

METHOD 1 by PCR Timer Set

Equipment and Materials

· Mycoplasma Plus( PCR Primer Set - Kit

· Deoxynucleotides

· Taq polymerase

· 10x Taq reaction buffer

· PCR apparatus

· Disposable gloves

· Micropipettes

Procedure 

1. Transfer 100 (l of medium from the test cell culture to a microfuge tube, hold at 95° C (water bath) for 5 minutes, then spin briefly.

2. Add 10 microliter of Strataclean Resin (a phenol-free technique for DNA purification: the solid phase silica-based resin contains hydroxyl groups that react with proteins in much the same manner as the hydroxyl group of phenol). 

3. Transfer an aliquot of the treated medium to a fresh tube, leaving all resin behind. This will be used as template in the PCR which is performed according to the manufacturer’s instructions.

4. Electrophorese the PCR product on high-grade 2% agarose gel.
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METHOD 2 by MycoAlert assay kit

MycoAlert Assay( Kit is a selective biochemical test that exploits the activity of certain mycoplasma enzymes. The viable mycoplasma are lysed and the enzymes react with the MycoAlert substrate catalysing the conversion of ADP to ATP. By measuring the level of ATP in a sample before and after addition of the MycoAlert substrate, a ratio can be obtained indicating the presence or absence of mycoplasma. If mycoplasma enzymes are not present, the second reading shows no increase over the first, while reaction of mycoplasmal enzymes with their specific substrates in the MycoAlert reagent, results in elevated ATP levels. This increase can be detected by a bioluminescent reaction based on luciferase activity. The emitted light intensity is linearly related to the ATP concentration and is measured using a luminometer.

Equipment and Materials

· MycoAlert mycoplasma detection assay (Cambrex)

· Luminometer

· Multi-well plate for luminometer

· Bench centrifuge

· Disposable gloves
· Micropipettes 

Procedure

1. Bring all the reagents of the kit at room temperature.

2. Reconstitute the MycoAlert Reagent and MycoAlert Substrate in the MycoAlert Assay Buffer and leave for 15 minutes at room temperature.

3. Transfer 2 ml of cell culture into a centrifuge tube and centrifuge at 1500 rpm for 5 minutes.

4. Transfer 100 microliter of supernatant into a luminescence compatible plate;.

5. Program the luminometer to take a 1 second integrated reading as the default setting.

6. Add 100 microliter of the MycoAlert Reagent to each sample and wait 5 minutes.

7. Place the plate in the luminometer and start the reading (A).

8. Add 100 l of MycoAlert Substrate to each sample and wait 10 minutes.

9. Place the plate in the luminometer and start the reading (B).

10. Calculate the ratio = reading (B)/reading (A)

The ratio of reading B to reading A is used to determine whether a cell culture is contaminated by mycoplasma.  A ratio of less than 1 is produced by the ongoing consumption of ATP over the time course of the assay and is considered as negative. A ratio above 1 indicates contamination. A ratio around 1 is borderline and the sample should be retested.
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