Fox J, Barthold S, Davisson M, Newcomer C, Quimby F, Smith A, eds. 2006. The Mouse in Biomedical Research, 2nd edition Elsevier Academic Press, San Diego, CA
Volume 3 - Normative Biology, Husbandry, and Models 

Chapter 23 Quality Control Testing of Biologics, pp.731-757

QUESTIONS

1.
True or False:  Most modern biologics are produced in metazoan (i.e. mammalian, insect, or avian) cell cultures.

2.
True or False:  The term "cell substrate" denotes microbial or metazoan cells from which a biologic product is generated.

3.
What is the main advantage of cell strains and lines over using primary cells?

4.
Government regulatory agencies worldwide require that biologic and other types of medicinal products be evaluated for all of the following except:

a.
Quality (i.e. purity and potency)

b.
Safety

c.
Efficacy

d.
Toxicity

5.
Which of the following Acts initiated the era of federal oversight of veterinary biologics by the USDA?

a.
U.S. Biologics Control Act of 1902

b.
Virus-Serum-Toxin Act (VSTA) of 1913

c.
Drugs and Foods Act of 1938

d.
Veterinary Biologics Act of 1925

6.
What is the title of the 1990 joint initiative that regulators and manufacturers from Europe, Japan, and the United States established to standardize the process for developing and registering new medicinal products worldwide so that these products are available to patients with a minimum of delay?

7.
What is the title of the veterinary counterpart of the ICH which was established in 1994?

8.
Which one of the following statements concerning Mycoplasma species is false?

a.
Human, bovine, and porcine mycoplasma species account for the majority of contaminating mycoplasma spp. found in animal cell cultures

b.
Mycoplasmas lack a cell wall and are related to gram-positive bacteria

c.
Mycoplasmas  adversely affect cell cultures by inhibiting cell growth, inducing cytopathic effects, mutagenesis, and interfering with viral synthesis

d.
Mycoplasma induces obvious macroscopic and microscopic changes in contaminated cell cultures allowing it to be easily detected

9.
True or False:  Cells and products prepared from tissues are more likely than cell lines and strains to be contaminated with agents indigenous to the host species from which they are derived.

10.
True or False:  SV40 has been shown to be oncogenic for hamsters infected as neonates and has been associated with the development of certain types of cancer in humans vaccinated with poliovirus vaccines originally produced in primary rhesus monkey kidney cell cultures contaminated with SV40.

11.
Match each biological source, numbered 1 to 6, with its associated adventitious agent labeled A to F:

__ 1.  Trypsin extracted from pig tissues

__ 2.  Primary rhesus monkey kidney cell cultures used for polio vaccine manufacture

__ 3.  Fetal bovine serum

__ 4.  Mouse serum

__ 5.  Human serum used to stabilize yellow fever vaccine during World War II

__ 6.  Human plasma-derived coagulation factors in the 1980s

A.
Hepatitis B virus

B.
HIV

C.
Porcine parvovirus

D.
SV40

E.
Ectromelia Virus

F.
BVDV (Bovine Viral Diarrhea Virus)

12.
True or False:  Laboratory technicians are considered a reservoir of adventitious mycoplasmas found in cell cultures.

13.
Which of the following statements about endogenous retroviruses is false?

a.
RT (reverse transcriptase) is only found in retroviruses; therefore, assays for RT activity can be used to determine if biologic materials contain retroviruses

b.
Most endogenous retroviruses are replication defective

c.
MuLV and PERV have been demonstrated to encode active virus particles

d.
Endogenous retroviruses are cytopathic 

14.
Which of the following statements about MuLV is incorrect?

a.
MuLV are classified as ecotropic and nonecotropic according to their host cell range

b.
MuLV host cell range is determined by the cell-receptor- binding surface protein SU encoded by the viral env gene

c.
The host-cell receptor used by ecotropic MuLV viruses is expressed on cells of laboratory and wild mice as well as the cells of other species.

d.
Nonecotropic MuLV viruses include xenotropic, polytropic, and amphotropic viruses.

15.
True or False: Xenotropic MuLVs attach to receptors found on cells of most species, but rarely on murine cells, while polytropic and amphotropic viruses infect both mouse and nonmurine cells but utilize different receptors.

16.
True or False:  Mink cell focus-forming (MCF) virus, a polytropic oncogenic MuLV variant, found in AKR and other laboratory mouse strains with T-cell neoplasia is the result of a recombination event between a replication-defective polytropic MuLV env gene genomic insert and a replication-competent exogenous or endogenous MuLV.

17.
Which are the following is a procedure used to prevent the introduction of adventitious agents into biologic products:

a.
Select high-quality raw materials

b.
Bank cell substrates and microbial inocula

c.
Follow microbiologic and manufacturing practices to prevent operator-induced contamination

d.
All of the above

18.
The supplier's document, showing a lot of material has been tested and met certain specifications, is commonly referred to as a ______________.

19.
True or False: The safety of a biologic product for mammals can be enhanced by utilizing in its manufacture raw biologic materials originating from avian, arthropod, or low-order species such as plants, prokaryotes, or yeast.

20.
Which of the following statements about banking cells and inocula is false?

a.
Biologic product quality and safety are in large part determined by the cell substrate

b.
Most modern biologics are produced in serially cultivated bacterial cell lines

c.
The primary advantage of a cell line is that it can be preserved as a cell bank, which provides a well-characterized and standardized starting point for production

d.
The two-tiered banking system consists of a master cell bank and a working cell bank and has become the accepted approach for ensuring a consistent, uninterrupted supply of cells for production of biologics

21.
True or False:  Horizontal laminar flow hoods exclude environmental contaminants and also contain microorganisms.

22.
To protect the operator and environment in addition to the product, manipulations of biologics known or to suspected to contain microorganisms or that have not been fully tested should be performed in a _________  (vertical or horizontal) laminar flow biologic safety cabinet.

23.
Parenterally administered drugs and medical devices are tested for endotoxin, which consists of the lipopolysaccharide compounds in the outer membrane of gram-negative bacteria.  List two tests commonly used to screen for endotoxin contamination.

24.
True or False:  LAL is an extract of the amoebocytes in the blood of what species?  Give the common name and genus and species.

25.
Name two methods used to detect Mycoplasma contamination in cell cultures and biologic products.

26.
True or False:  The DNA-binding fluorochrome test is the most accepted indirect mycoplasma detection method.

27.
True or False: No single cell culture is permissive for all viruses; therefore, general viral screens should employ a variety of cultures selected according to their susceptibility to infection with likely viral contaminants.

28.
Name two laboratory animals commonly used for viral isolation to screen for viral contamination of biologic products.

29.
True or False: Suckling mice are commonly used to test for LCMV contamination.

 30.
Which of the following is not a method used to detect viral contamination of biologic products?

a.
In vivo inoculation of laboratory animals for virus isolation

b.
In vitro inoculation of cell cultures for virus isolation

c.
TEM (transmission electron microscopy)

d.
HA assay (hemagglutination assay)

e.
MAP, RAP, or HAP testing for viral isolation

31.
________ (name the virus) has been shown by the MAP test to be the most common contaminant of transplantable cell lines passaged in mice.

32.
True or False:  Antibody serology is the method of choice for testing mice in the MAP test for LDV infection.

33.
True or False:  Evidence of LDV infection is obtained by measuring a dramatic elevation in serum or plasma lactate dehydrogenase (LDH) activity.

34.
True or False: LDH is found in cells in almost all body tissues; therefore, increased serum LDH levels may accompany many diseases and can result from hemolysis during serum preparation.

35.
Name a common method used to corroborate that elevated LDH is due to LDV.

36.
True or False: Positive PCR results are not always biologically significant because they may occur for test articles devoid of demonstrable infectious virus.

37.
True or False: There is currently no test to detect BSE in a live animal.

38.
True or False: The in-vitro general safety test is the standard method for the detection of extraneous toxic contaminants or formulation errors in biologic products intended for human use.

39.
True or False: A major focus of non-microbiologic quality control, in addition to the product itself, is the cell substrate which is often tested to establish or verify species-identity, karyotype, and tumorigenicity.

40.
True or False: The principle criterion for the potency and efficacy of traditional biologics, such as conventional vaccines, blood, and blood derivatives, has been the absence of extraneous transmissible agents.

41.
The source of impurities for biopharmaceuticals consists of which of the following?

a.
Cell substrate

b.
Media

c.
Reagents used in production

d.
Product itself

e.
All of the above

42.
True or False: Regulatory agencies require that products generated from abnormal cellular substrates contain no residual cellular DNA per dose.

43.
True or False: CGMP regulations mandate that a documented investigation always be conducted when a test result falls outside of a product's acceptance criteria also referred to as out of specification (OOS).

ANSWERS
1.
True, p. 732

2.
True, p. 732

3.
Cell strains and lines can be banked and rigorously characterized before being used as substrates, p.732

4.
D, p.732

5.
B, p.732

6.
International Conference on Harmonization of Technical Requirements for the Registration of Pharmaceuticals for Human Use (ICH), p.733

7.
International Conference on Harmonization of Technical Requirements for the Registration of Veterinary Medical Products (VICH), p.733

8.
D is false; the majority of Mycoplasma-infected cell cultures show no obvious changes, accounting for the high cell-culture contamination rates that have sometimes been reported in large-scale surveys, p. 734

9.
True, p. 735

10.
False, SV40 has not been shown to be oncogenic in humans, p. 735

11.
1. C; 2. D; 3. F; 4. E; 5. A; 6. B;   p. 735

12.
True, p. 736

13.
D, endogenous retroviruses are noncytopathic in that cells releasing them continue to divide and function normally, p.737

14.
C, Ecotropic MuLV viruses only bind to the cell surfaces of laboratory and wild mice, p.737

15.
True, p.737

16.
True, p. 737

17.
D, p. 738

18.
Certificate of Analysis, p. 738

19.
True, p. 738

20.
B, most modern biologics are serially cultivated in animal cell lines, p. 738

21.
False, horizontal laminar flow hoods only exclude environmental contaminants, they do not contain microorganisms, p. 739

22.
Vertical, p. 739

23.
Rabbit pyrogen test and LAL (Limulus amebocyte lysate) assay, p. 742

24.
Horseshoe crab, Limulus polyphemus, p. 742

25.
1) direct cultural isolation, 2) indirect methods such as fluorescence microscopy, p. 743

26.
True, p. 743

27.
True, p. 744

28.
mice, neonatal mice, guinea pigs, p. 744

29.
False, immunocompetent post-weaning mice are used, p. 744

30.
E -  MAP, RAP, and HAP testing is used to detect seroconversion or antibody production not for viral isolation, p. 746

31.
LDV (lactate dehydrogenase elevating virus), p. 746

32.
False, p. 746

33.
True, p. 746

34.
True, p. 747

35.
Show that elevated LDH can be transmitted to fresh SPF mice parenterally inoculated with serum from suspect mice, p. 747

36.
True, p. 748

37.
True, p. 749

38.
False, the in-vivo safety test is the standard, p. 749

39.
True, p. 749

40.
False, this is the principle criterion for purity and safety, p. 750

41.
E, All of the above, p. 750

42.
False, up to 10 ng of residual cellular DNA is allowed, p. 750

43.
True, p. 751

