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	Cell Culture Quality Control


	Purpose
	This procedure provides instructions for performing quality control on new lots/or shipments of tube cell culture.

	Policy Statements
	· This procedure applies to all virology staff.
· This procedure complies with CAP checklist items .21240,.61000,.61050,.61150,and.61155 

	Principle 

	Quality control of cell lines is performed to ensure accurate and reliable viral culture results. Each new lot of each cell line used is tested for susceptibility to viral infection and for typical cytopathic effect (CPE) with known viral suspensions, sterility, and monitored for endogenous viral contamination,


	Special Safety Precautions


	Microbiologists/virologists are subject to occupational risks associated with specimen handling. Refer to the safety policies located in the safety section of the Microbiology and Virology Policy Manual:

· Biohazard Containment

· Safety in the Microbiology/Virology Laboratory

· Biohazardous Spills


	Materials
	A. Samples

3 MRC-5 monolayers (Medical Research Council, embryonic lung cells)

3 SF monolayers (human foreskin cells)

4 HEp-2 monolayers(HeLa contaminated human cervical carcinoma cells)

3 RMK monolayers (Rhesus monkey kidney cells)

B. Media
Sabouraud dextrose agar (SAB)- 1 for each cell line

Thioglycollate broth (Thio)- 1 for each cell line

         Blood Agar Plates (BAP)-1 for each cell line

C. Reagents

Stock viral suspension of:
Adenovirus





Herpes Simplex Virus type 2 (HSV-2)





Parainfluenza Virus (PIV)





Respiratory Syncytial Virus (RSV)





Cytomegalovirus (CMV)

0.4% guinea pig red blood cells

D. Supplies

Sterile 1 cc pipettes

Disposable loops

E. Equipment

Vortex

Biological Safety Cabinet (BSC)
All inoculation is performed in the virology BSC. Do not use the primary culture desk BSC to minimize potential cross contamination of patient specimens.



	

	Procedure
	A.  Evaluate acceptability

1. Observe cell cultures  microscopically to confirm that the cells are attached to the tube, coverslip or plate well, that cells are confluent for MRC-5, SF , RMK, and RMIX and that HEp-2 tubes are partially confluent (50-75%) ,and that  cell appearance is typical.

2. Examine each shipment of tubes, shell vials and cluster plates for breakage

3. Upon receipt, examine cell lines for endogenous viral contamination. Continue to monitor during use. Document any foamy virus or monkey virus in PMK tubes in QC logbook. Evaluate suitability for isolation.
4. Check that cell culture media is clear and free of contamination and near a neutral pH (salmon pink in color).All media used for cell cultures has phenol red, an acid base indicator, incorporated.  Cultures having pH below 6.8 or above 7.8 can be readily detected by a bright pink color (high pH) or yellow color (low pH).
      Uninoculated tubes exhibiting these color changes should be discarded.

B. Sterility testing:

1. Make a cell suspension of each new lot of RMK, HEp-2, SF, or MRC-5 cells to be tested by scraping the cells into the maintenance media with a sterile pipette; vortex.

2. Inoculate 1 ml of cell suspension into Thio; inoculate a BAP and SAB plate each with 0.2 ml of cell suspension.

3. Incubate the BAP and Thio at 35(C for 7 days; incubate SAB plate at 35(C for 14 days.

4. Monitor Thio and plates weekly for fungal and microbial contamination.
5. Record results in the Cell Line Quality Control book.
C. Mycoplasma Check
Mycoplasma checks are routinely done at CellPro Laboratories and Diagnostic Hybrids, Inc. See manufacturer’s Quality Assurance reports for each shipment located in the virology file cabinet.
D. Susceptibility to viral infection

1. Remove stock viral suspensions of Adenovirus, PIV-3, RSV, HSV-2, and CMV from –70 freezer and thaw.

2. Inoculate 0.2 ml of each viral suspension into each cell culture tube as follows.

MRC-5
(2 tubes)
HSV-2, CMV

SF
(2 tubes)
HSV-2, CMV

Hep-2
(3 tubes)
HSV-2, RSV, Adenovirus

RMK
(2 tubes)
Adenovirus, PIV

3. Incubate tubes in CO2 at 35(C.  Examine tubes daily for CPE.

4. Record results in Cell Line Quality Control book when CPE first appears.

E. Hemadsorbing (HAd) virus control

1. Perform HAD on each new lot of RMK at day 0 and day7.  If positive for hemadsorption, these cell cultures are not acceptable for the recovery of viruses and must be discarded.

2. Weekly, a PIV is inoculated into a RMK tube.  This tube is examined for the presence of CPE and hemadsorption using guinea pig red blood cells.  If no hemadsorption occurs, these cell cultures are not acceptable for the recovery of PIV and influenza viruses.  A frozen aliquot of each respiratory specimen inoculated into these cell cultures should be thawed and inoculated into a new lot of RMK cells.

3. Hemadsorption is performed on uninoculated cells control on day 9-10.

F. Negative Cell Controls
1. Daily, one uninoculated tube of each cell line is incubated under the same conditions as patient tubes to be used as a reference control when screening for CPE.




	Interpretation
	1. Discard cell lines that are contaminated, have broken tubes or have failed QC.
2. Uninoculated tubes should be free of CPE.  RMK monolayers should be hemadsorption negative.

3. Inoculated monolayers must support growth of appropriate viruses with evidence of typical CPE and/or positive hemadsorption for PIV.

Adenovirus-

Rounding, aggregation of infected cells in grape-  like clusters

Cytomegalovirus-

Discrete small foci of rounded cells

Herpes Simplex-

Rounded, swollen, refractile cells, occasionally syncytia.





Rapidly involves monolayer

Parainfluenza-
CPE is often minimal or absent.  Ability to hemadsorb Guinea pig RBC.

Respiratory Syncitial Virus-
Rounding of cells, syncytia present

4. Monolayers adhering to the above criteria may be used for viral isolation.

5. Monolayers unable to support viral growth, received with improper pH and uninoculated 0 day RMK’s which are HAd positive, should be discarded.  Frozen aliquots of clinical specimens set up on these monolayers should be thawed and inoculated into a new lot of cells.  Call CellPro Labs (612) 877-8100 or Diagnostic Hybrids, Inc. (800) 344-5847 (Customer No. MNMICH) for replacement or credit if replacement is not possible.

6. Prepared media and cell monolayers should not exhibit microbial or fungal growth.  If growth occurs, the media or cell culture is not acceptable for the recovery of viruses and must be discarded.  Frozen aliquots of specimens inoculated into the contaminated cell culture should be thawed and inoculated into a new lot of cells.  Call vendors from which the product was purchased for replacement or credit if replacement is not possible.
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	Training Plan/ Competency Assessment


	Training Plan
	Initial Competency Assessment

	
	A. Employee must read the procedure

B. Employee will observe trainer performing the procedure.

C. Employee will demonstrate the ability to perform procedure, record results and document corrective action after instruction by the trainer.
	A. Direct observation
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