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Viral Vector Protocol Review:Viral Vector Protocol Review:

–– What to look forWhat to look for

–– How to make it safeHow to make it safe

Role of the IBCRole of the IBC

–– NIH Guidelines for Research Involving NIH Guidelines for Research Involving 
Recombinant DNA Recombinant DNA 

How to assess riskHow to assess risk
–– The registration formThe registration form

–– What the IBC needs to knowWhat the IBC needs to know

–– The underlying biology of the virus/vector The underlying biology of the virus/vector 
system and system and transgenetransgene being expressedbeing expressed

–– Quality assurance requirementsQuality assurance requirements



Outline ContinuedOutline Continued
Mitigation of risksMitigation of risks

–– Process controlsProcess controls

–– Training & TestingTraining & Testing

Fluorescent markers and their applicationFluorescent markers and their application

–– Engineering controlsEngineering controls

–– PPEPPE

–– VaccinationVaccination

–– Quality controlQuality control

Virology and Molecular Biology tool kitVirology and Molecular Biology tool kit

Animals: Added RisksAnimals: Added Risks



Role of the IBCRole of the IBC

To obtain a full understanding of the risk To obtain a full understanding of the risk 
associated with viral vector researchassociated with viral vector research

To provide a comprehensive review and To provide a comprehensive review and 
independent risk assessment of the independent risk assessment of the 
researchresearch

Subject matter expertsSubject matter experts

To ensure that experiments are conducted To ensure that experiments are conducted 
safely, and that appropriate measures are safely, and that appropriate measures are 
used to mitigate risksused to mitigate risks



Risk Group 1 (RG1) Risk Group 1 (RG1) Agents that are not associated with disease in health           Agents that are not associated with disease in health           
adult humansadult humans

Risk Group 2 (RG2)Risk Group 2 (RG2) Agents that are associated with human disease Agents that are associated with human disease 
which is rarely serious and for which preventive or which is rarely serious and for which preventive or 
therapeutic interventions are therapeutic interventions are often often availableavailable

Risk Group 3 (RG3)Risk Group 3 (RG3) Agents that are associated with serious or lethal Agents that are associated with serious or lethal 
human disease for which preventive or therapeutic human disease for which preventive or therapeutic 

interventions interventions may be may be available (high individual risk available (high individual risk 
but low community risk)but low community risk)

Risk Group 4 (RG4)Risk Group 4 (RG4) Agents that are likely to cause serious or lethal Agents that are likely to cause serious or lethal 
human disease for which preventive or therapeutic human disease for which preventive or therapeutic 

interventions are interventions are not usually not usually available (high individual available (high individual 
risk and high community risk)risk and high community risk)

NIH Guidelines: Risk GroupsNIH Guidelines: Risk Groups



Appendix BAppendix B--I. Risk Group 1 (RG1) AgentsI. Risk Group 1 (RG1) Agents

RG1 agents are not associated with disease in healthy adult humaRG1 agents are not associated with disease in healthy adult humans. ns. 
Examples of RG1 agents includeExamples of RG1 agents include…… adenoadeno-- associated virus (AAV) associated virus (AAV) 
types 1 through 4; and recombinant AAV constructs, in which the types 1 through 4; and recombinant AAV constructs, in which the 
transgene does not encode either a potentially tumorigenic gene transgene does not encode either a potentially tumorigenic gene 
product or a toxin molecule and are produced in the absence of aproduct or a toxin molecule and are produced in the absence of a
helper virushelper virus……

Those agents not listed in Risk Groups (RGs) 2, 3 and 4 are not Those agents not listed in Risk Groups (RGs) 2, 3 and 4 are not 
automatically or implicitly classified in RG1; a risk assessmentautomatically or implicitly classified in RG1; a risk assessment must must 
be conducted based on the known and potential properties of the be conducted based on the known and potential properties of the 
agents and their relationship to agents that are listed.agents and their relationship to agents that are listed.

Adeno-associated virus (AAV) types 1-4

Recombinant AAV with benign transgene 
and without helper virus contamination

MuLV and MuLV recombinants encoding 
benign transgenes



Risk Group 1 (RG1) Risk Group 1 (RG1) Agents that are not associated with disease in health           Agents that are not associated with disease in health           
adult humansadult humans

Risk Group 2 (RG2)Risk Group 2 (RG2) Agents that are associated with human disease Agents that are associated with human disease 
which is rarely serious and for which preventive or which is rarely serious and for which preventive or 
therapeutic interventions are therapeutic interventions are often often availableavailable

Risk Group 3 (RG3)Risk Group 3 (RG3) Agents that are associated with serious or lethal Agents that are associated with serious or lethal 
human disease for which preventive or therapeutic human disease for which preventive or therapeutic 

interventions interventions may be may be available (high individual risk available (high individual risk 
but low community risk)but low community risk)

Risk Group 4 (RG4)Risk Group 4 (RG4) Agents that are likely to cause serious or lethal Agents that are likely to cause serious or lethal 
human disease for which preventive or therapeutic human disease for which preventive or therapeutic 

interventions are interventions are not usually not usually available (high individual available (high individual 
risk and high community risk)risk and high community risk)

Risk Groups Described in NIH GuidelinesRisk Groups Described in NIH Guidelines



Appendix BAppendix B--IIII--D. Risk Group 2 (RG2) D. Risk Group 2 (RG2) –– VirusesViruses
Adenoviruses, human Adenoviruses, human -- all typesall types

Alphaviruses (Togaviruses) Alphaviruses (Togaviruses) -- Group A ArbovirusesGroup A Arboviruses

––Eastern equine encephalomyelitis virusEastern equine encephalomyelitis virus

––Venezuelan equine encephalomyelitis vaccine Venezuelan equine encephalomyelitis vaccine 
strain TCstrain TC--8383

––Western equine encephalomyelitis virusWestern equine encephalomyelitis virus

CoronavirusesCoronaviruses

Flaviviruses (Togaviruses) Flaviviruses (Togaviruses) -- Group B ArbovirusesGroup B Arboviruses

––Dengue virus serotypes 1, 2, 3, and 4Dengue virus serotypes 1, 2, 3, and 4

––Yellow fever virus vaccine strain 17DYellow fever virus vaccine strain 17D

Hepatitis A, B, C, D, and E virusesHepatitis A, B, C, D, and E viruses

Herpesviruses Herpesviruses -- except Herpesvirus simiae except Herpesvirus simiae 
(Monkey B virus)(Monkey B virus)

––CytomegalovirusCytomegalovirus

––Epstein Barr virusEpstein Barr virus

––Herpes simplex Herpes simplex types 1 and 2types 1 and 2

––Herpes zosterHerpes zoster

––Human herpesvirus types 6 and 7Human herpesvirus types 6 and 7

OrthomyxovirusesOrthomyxoviruses

––Influenza viruses types A, B, and CInfluenza viruses types A, B, and C

PapovavirusesPapovaviruses

––All human papilloma virusesAll human papilloma viruses

ParamyxovirusesParamyxoviruses

––Newcastle disease virusNewcastle disease virus

––Measles virusMeasles virus

––Mumps virusMumps virus

––Parainfluenza viruses types 1, 2, 3, and 4Parainfluenza viruses types 1, 2, 3, and 4

––Respiratory syncytial virusRespiratory syncytial virus

ParvovirusesParvoviruses

––Human parvovirus (B19)Human parvovirus (B19)

PicornavirusesPicornaviruses

––Polioviruses Polioviruses -- all types, wild and attenuatedall types, wild and attenuated

––Rhinoviruses Rhinoviruses -- all typesall types

Poxviruses Poxviruses -- all types except Monkeypox virus and all types except Monkeypox virus and 
restricted poxviruses including Alastrim, restricted poxviruses including Alastrim, 
Smallpox, and WhitepoxSmallpox, and Whitepox

Reoviruses Reoviruses -- all types includingall types including

RhabdovirusesRhabdoviruses

––Rabies virus Rabies virus -- all strainsall strains

––Vesicular stomatitis virus Vesicular stomatitis virus –– laboratory adapted laboratory adapted 
strains including VSVstrains including VSV--Indiana, San Juan, and Indiana, San Juan, and 
GlasgowGlasgow

Togaviruses (see Alphaviruses and Flaviviruses)Togaviruses (see Alphaviruses and Flaviviruses)

––Rubivirus (rubella)Rubivirus (rubella)

Adenoviruses, human—all types

Herpesviruses—except Herpesvirus simiae

Poxviruses, except restricted groups



Risk Group 1 (RG1) Risk Group 1 (RG1) Agents that are not associated with disease in health           Agents that are not associated with disease in health           
adult humansadult humans

Risk Group 2 (RG2)Risk Group 2 (RG2) Agents that are associated with human disease Agents that are associated with human disease 
which is rarely serious and for which preventive or which is rarely serious and for which preventive or 

therapeutic interventions are therapeutic interventions are often often availableavailable

Risk Group 3 (RG3)Risk Group 3 (RG3) Agents that are associated with serious or lethal Agents that are associated with serious or lethal 
human disease for which preventive or therapeutic human disease for which preventive or therapeutic 

interventions interventions may be may be available (high individual risk available (high individual risk 
but low community risk)but low community risk)

Risk Group 4 (RG4)Risk Group 4 (RG4) Agents that are likely to cause serious or lethal Agents that are likely to cause serious or lethal 
human disease for which preventive or therapeutic human disease for which preventive or therapeutic 

interventions are interventions are not usually not usually available (high individual available (high individual 
risk and high community risk)risk and high community risk)

Risk Groups Described in NIH GuidelinesRisk Groups Described in NIH Guidelines



Appendix BAppendix B--IIIIII--D. Risk Group 3 (RG3) D. Risk Group 3 (RG3) 
Viruses and PrionsViruses and Prions

Alphaviruses (Togaviruses) Alphaviruses (Togaviruses) -- Group A ArbovirusesGroup A Arboviruses

––Semliki Forest virusSemliki Forest virus

––Venezuelan equine encephalomyelitis virus Venezuelan equine encephalomyelitis virus 
(except the vaccine strain TC(except the vaccine strain TC--83, see Appendix B83, see Appendix B--IIII--D (RG2))D (RG2))

Flaviviruses (Togaviruses) Flaviviruses (Togaviruses) -- Group B ArbovirusesGroup B Arboviruses

––Japanese encephalitis virusJapanese encephalitis virus

––Yellow fever virusYellow fever virus

PoxvirusesPoxviruses

––Monkeypox virusMonkeypox virus

RetrovirusesRetroviruses

––Human immunodeficiency virus (HIV) types 1 and 2Human immunodeficiency virus (HIV) types 1 and 2

––Human T cell lymphotropic virus (HTLV) types 1 and 2Human T cell lymphotropic virus (HTLV) types 1 and 2

––Simian immunodeficiency virus (SIV)Simian immunodeficiency virus (SIV)

RhabdovirusesRhabdoviruses

––Vesicular stomatitis virusVesicular stomatitis virus

Retroviruses
• HIV-1 and HIV-2
• HTLV-1 and HTLV-2
• SIV



Risk Group 1 (RG1) Risk Group 1 (RG1) Agents that are not associated with disease in health           Agents that are not associated with disease in health           
adult humansadult humans

Risk Group 2 (RG2)Risk Group 2 (RG2) Agents that are associated with human disease Agents that are associated with human disease 
which is rarely serious and for which preventive or which is rarely serious and for which preventive or 

therapeutic interventions are therapeutic interventions are often often availableavailable

Risk Group 3 (RG3)Risk Group 3 (RG3) Agents that are associated with serious or lethal Agents that are associated with serious or lethal 
human disease for which preventive or therapeutic human disease for which preventive or therapeutic 

interventions interventions may be may be available (high individual risk available (high individual risk 
but low community risk)but low community risk)

Risk Group 4 (RG4)Risk Group 4 (RG4) Agents that are likely to cause serious or lethal Agents that are likely to cause serious or lethal 
human disease for which preventive or therapeutic human disease for which preventive or therapeutic 

interventions are interventions are not usually not usually available (high individual available (high individual 
risk and high community risk)risk and high community risk)

Risk Groups Described in NIH GuidelinesRisk Groups Described in NIH Guidelines



Appendix BAppendix B--IVIV--D. Risk Group 4 (RG4) D. Risk Group 4 (RG4) 
Viral AgentsViral Agents

Arenaviruses

–Guanarito virus

–Lassa virus

–Junin virus

–Machupo virus

–Sabia

Bunyaviruses (Nairovirus)

–Crimean-Congo hemorrhagic fever virus

Filoviruses

–Ebola virus

–Marburg virus

Flaviruses (Togaviruses) - Group B Arboviruses

–Tick-borne encephalitis virus 

Herpesviruses (alpha)

–Herpesvirus simiae (Herpes B or Monkey B virus)

Paramyxoviruses

–Equine morbillivirus

Hemorrhagic fever agents and viruses as yet undefined



The Review Should Follow Biology The Review Should Follow Biology 
and Common Senseand Common Sense

Basic 
Biosafety

Virus Specific 
Biosafety

As safe as 
reasonably 

possible



IBC Forms and ResponsesIBC Forms and Responses
Calvin tries filling out an IBC form…

…and working on the IBC

Cartoon Image Removed

Cartoon Image Removed



IBC Forms and ResponsesIBC Forms and Responses

The form should ask the right questionsThe form should ask the right questions

The form should provide some guidance, The form should provide some guidance, 
but not specific answersbut not specific answers

What should the IBC do when the PI What should the IBC do when the PI 
doesndoesn’’t understand the problem?t understand the problem?

What about reagents/animals generated What about reagents/animals generated 
elsewhere (commercial and noncommercial elsewhere (commercial and noncommercial 
sources)? Custom produced viral vector sources)? Custom produced viral vector 
stocks and stocks and ““home grownhome grown”” vector systemsvector systems

–– Quality Control IssuesQuality Control Issues



What the IBC Needs to KnowWhat the IBC Needs to Know
What viral vectors will be used?What viral vectors will be used?

What experiments will be done with recombinant What experiments will be done with recombinant 
DNA and/or viral vectors?DNA and/or viral vectors?

Will anything be done that would extend the host Will anything be done that would extend the host 
range or enhance the pathogenicity of the range or enhance the pathogenicity of the 
vectors?vectors?

Is it reasonable to expect that the vectors can be Is it reasonable to expect that the vectors can be 
complimented or recombine in the proposed complimented or recombine in the proposed 
experiments?experiments?

What will be done to minimize the risks in the What will be done to minimize the risks in the 
proposed experiments?proposed experiments?

Reagent cycle: Reagent cycle: ““Cradle to graveCradle to grave””



IBC Forms and ResponsesIBC Forms and Responses

How to handle How to handle ““blanketblanket”” protocols that protocols that 
cover many kinds of vector systems and a cover many kinds of vector systems and a 
myriad of expressed genesmyriad of expressed genes

What wonWhat won’’t be done in the experiments t be done in the experiments 
can be as important as what will be donecan be as important as what will be done



Basic Biosafety ConcernsBasic Biosafety Concerns

What is the host range of the parental virus? What is the host range of the parental virus? 
(infection vs. replication)(infection vs. replication)

Has anything been done to extend the host range of Has anything been done to extend the host range of 
the vector?the vector?

What is the What is the pathogenicitypathogenicity of the parental virus?of the parental virus?

Has anything been done to extend the Has anything been done to extend the 
pathogenicitypathogenicity? (? (oncogenesoncogenes, toxin genes, etc.), toxin genes, etc.)

Can the recombinant DNA be mobilized? (viral vs. Can the recombinant DNA be mobilized? (viral vs. 
nonviralnonviral DNAsDNAs……complementation vs. recombination)complementation vs. recombination)

Is the free DNA/RNA infectious?Is the free DNA/RNA infectious?



Virus Specific Biosafety ConcernsVirus Specific Biosafety Concerns

What is the normal route of infection? (aerosols What is the normal route of infection? (aerosols 
vs. direct contact)vs. direct contact)

Can the vector interact with endogenous viruses? Can the vector interact with endogenous viruses? 
(MLV vectors in (MLV vectors in murinemurine cells)cells)

Can the vector interact with exogenous viruses Can the vector interact with exogenous viruses 
(human adenoviruses with adenovirus and AAV (human adenoviruses with adenovirus and AAV 
vectors)vectors)

If the vector is intended to be defective are there If the vector is intended to be defective are there 
any replication competent recombinants in the any replication competent recombinants in the 
stock?stock?

Does the disinfectant/procedure inactivate the Does the disinfectant/procedure inactivate the 
vector that is being used?vector that is being used?



Recombinant DNA and Viral VectorsRecombinant DNA and Viral Vectors

What is a virus?What is a virus?

–– ItIt’’s small and hard to manipulates small and hard to manipulate……

Viral life cycles and viral life stylesViral life cycles and viral life styles

Recombinant DNA applications that involve Recombinant DNA applications that involve 
viral vectors:viral vectors:
–– Replication competent viral vectorsReplication competent viral vectors

–– Replication defective viral vectorsReplication defective viral vectors

–– Cells and animals with viral vectorsCells and animals with viral vectors

–– Expression of genes (cDNAs, miRNA, etc)Expression of genes (cDNAs, miRNA, etc)



Things Viruses DoThings Viruses Do……
Different viral vectors do things differentlyDifferent viral vectors do things differently
Modify host genomeModify host genome

Modify host immune response Modify host immune response 

Remain latentRemain latent

Circulate in blood or remain in tissuesCirculate in blood or remain in tissues

Shed from the host Shed from the host 
–– Bedding and excreta Bedding and excreta 

–– AerosolAerosol

Pathogenic to hostPathogenic to host

Recombine with other viruses (can happen Recombine with other viruses (can happen 
during production or in vivo after introduction during production or in vivo after introduction 
into the animal)into the animal)



Developing a Broader Sense of Risk for Developing a Broader Sense of Risk for 
rDNArDNA and Viral Vectorsand Viral Vectors

Biological function of Biological function of transgenetransgene

Biological controlBiological control
–– Permissive host (or permissive grafted host)Permissive host (or permissive grafted host)

–– Immunity for viral vectorImmunity for viral vector

Immunity evoked by Immunity evoked by transgenetransgene
–– Human genesHuman genes

–– Regulatory Regulatory RNAsRNAs

Lower 
Risk

Higher 
Risk
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Comprehensive gene information:  http://atlasgeneticsoncology.org/index.html



As Safe as Reasonably PossibleAs Safe as Reasonably Possible

Biological barriers are your best protection: If the Biological barriers are your best protection: If the 
vector wonvector won’’t replicate in a humant replicate in a human……

Physical barriers (BSCs, gloves, masks, clothing, Physical barriers (BSCs, gloves, masks, clothing, 
etc.) are important, but they need to match the etc.) are important, but they need to match the 
route of infectionroute of infection

Watch out for sharps/needles!Watch out for sharps/needles!

Your immune system is the final level of Your immune system is the final level of 
protection; try not to use it. (vaccination can help protection; try not to use it. (vaccination can help 
in some cases)in some cases)

Know what you are working with: Quality control Know what you are working with: Quality control 
for cells, animals and vectorsfor cells, animals and vectors



Quality AssuranceQuality Assurance

Is the laboratory infrastructure capable of Is the laboratory infrastructure capable of 
supporting the experimentssupporting the experiments

Are the SOPs supplied with the IBC Are the SOPs supplied with the IBC 
registration sufficient to cover the registration sufficient to cover the 
activitiesactivities

How current are the SOPs relative to the How current are the SOPs relative to the 
laboratory activities laboratory activities 

–– IBC renewals and updatesIBC renewals and updates

Monitoring laboratory activitiesMonitoring laboratory activities



WhatWhat’’s Being Done with the s Being Done with the 
Vector?Vector?

Types of manipulationsTypes of manipulations

–– Culturing, Culturing, titeringtitering, concentration, purification, concentration, purification

Introduction into animalsIntroduction into animals

–– And will the viral vector be coming back out?And will the viral vector be coming back out?

Cells and explantsCells and explants

Pathology samplesPathology samples

WastesWastes

Does the nucleic acid of the viral vector Does the nucleic acid of the viral vector 
present a riskpresent a risk



Lentiviral Vector ConsiderationsLentiviral Vector Considerations

Wild Type HIV-1 Particles Mutant HIV-1 Particles



Useful Guidance for Lentiviral VectorsUseful Guidance for Lentiviral Vectors

http://oba.od.nih.gov/rdna_rac/rac_guidance_lentivirus.html

The number of recombination events needed to The number of recombination events needed to 
reassemble the virusreassemble the virus

Is the entire virus present ?Is the entire virus present ?

–– envenv (and tat) deletions common in lentiviral vectors(and tat) deletions common in lentiviral vectors



Lentiviral VectorsLentiviral Vectors
EnvEnv--deleted lentiviral vectors complimented by VSVdeleted lentiviral vectors complimented by VSV--
G do not appear to give rise to replicating virusesG do not appear to give rise to replicating viruses

Lentiviral vectors do not successfully recombine with Lentiviral vectors do not successfully recombine with 
any known endogenous virusesany known endogenous viruses

Nature of Nature of transgenetransgene

Integration/Integration/insertionalinsertional mutagenesismutagenesis
–– One of the few instances where One of the few instances where antiviralsantivirals can blockcan block

–– But there has to be But there has to be advnacedadvnaced planning planning 

Lentiviral vector infection of human cells can pose Lentiviral vector infection of human cells can pose 
special risksspecial risks

In some cases, the literature that comes with In some cases, the literature that comes with 
commercial lentiviral vectors is misleadingcommercial lentiviral vectors is misleading

It is not easy to characterize a complex retroviral  It is not easy to characterize a complex retroviral  
library (commercial or noncommercial)library (commercial or noncommercial)



RecombinationRecombination

Are all the sequences needed to Are all the sequences needed to 
reconstitute the virus ever present in one reconstitute the virus ever present in one 
cell? cell? 

Sequence homology enhances the rate of Sequence homology enhances the rate of 
recombination but recombination still recombination but recombination still 
happens in the absence of homologyhappens in the absence of homology

Rare events happen frequently in high titer Rare events happen frequently in high titer 
viral stocksviral stocks

It only takes one replication competent It only takes one replication competent 
recombinant virusrecombinant virus……



Mitigation MeasuresMitigation Measures

Environment

Organism

Cell

Inactivation 
methods

Antivirals 
Antiodies

Vaccination

Behavior

virus



Process Controls and Training: Process Controls and Training: 
Fluorescent MarkersFluorescent Markers

Fluorescent materials for tracking materials prior Fluorescent materials for tracking materials prior 
to use with agent/vectorto use with agent/vector

Easily tracked with UV lightEasily tracked with UV light

–– Illumination from a UV light in safety cabinet/hoodIllumination from a UV light in safety cabinet/hood

–– HandHand--held UV lightheld UV light

Markers:Markers:

–– RiboflavinRiboflavin

200mg/L200mg/L

–– FluoresceinFluorescein

350mg/L350mg/L



Process Controls & TrainingProcess Controls & Training
Riboflavin and FluoresceinRiboflavin and Fluorescein

0
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Fluorescein photobleaches after 
exposure to ultraviolet light

riboflavin

fluorescein



Material Retained on Threads of CapMaterial Retained on Threads of Cap

Transfer materials to a clean tube to eliminate contamination



PostPost--Injection LeakageInjection Leakage



WhereWhere’’s the Spill?s the Spill?



Engineering Controls and PPEEngineering Controls and PPE

Sharps !Sharps !

Do the physical barriers match the risk?Do the physical barriers match the risk?

Large scale considerationsLarge scale considerations

Is the PPE sufficientIs the PPE sufficient

–– AerosolsAerosols

–– CentrifugationCentrifugation

Worst case scenariosWorst case scenarios

–– Spill drillSpill drill



SharpsSharps

Nissin et al., (2003) Emerging Infectious Diseases, Volume 9, 
Number 6, June 2003. Accidental Infection of Laboratory 
Worker with Vaccinia

In most cases, alternatives methods are In most cases, alternatives methods are 
availableavailable



Mitigation of RiskMitigation of Risk
Engineering ControlsEngineering Controls



Mitigation of RiskMitigation of Risk

Engineering Controls contEngineering Controls cont’’dd

–– Needle pointed away from handsNeedle pointed away from hands



Planning for the WorstPlanning for the Worst
Would practice with a fluorescent Would practice with a fluorescent 

marker help?marker help?

1 liter of recombinant HSV vector

Spill drills/spill cleanSpill drills/spill clean--up kitsup kits

Contingency PlanningContingency Planning



Would Vaccination Help?Would Vaccination Help?

Cartoon Image Removed





Quality Control: Are You Sure You Quality Control: Are You Sure You 
Know What You Are Getting?Know What You Are Getting?



Virology Tool KitVirology Tool Kit

Detecting and validating viruses/vectors Detecting and validating viruses/vectors 

–– CytopathicCytopathic effectseffects

–– TransformationTransformation

–– Molecular assays (ELISA, antibodies, PCR etc.)Molecular assays (ELISA, antibodies, PCR etc.)

–– When in doubt When in doubt sequence sequence the vectorthe vector



Useful Ways to Monitor for Useful Ways to Monitor for 
Viral Vector QualityViral Vector Quality

PCR/SequencePCR/Sequence

Plaque/Replication AssaysPlaque/Replication Assays

What to monitorWhat to monitor
–– Viral vector stocksViral vector stocks

–– Producer cellsProducer cells

–– TransducedTransduced/carrier cells/carrier cells

What to monitor for:What to monitor for:
–– RCARCA

–– Endogenous contaminantsEndogenous contaminants



Experiments Involving AnimalsExperiments Involving Animals

Interaction between the IBC and ACUC Interaction between the IBC and ACUC 
committees is needed for comprehensive committees is needed for comprehensive 
safety programsafety program

CoCo--mingled memberships between the two mingled memberships between the two 
committees leads to consistency in the committees leads to consistency in the 
review processreview process

IBC and ACUC forms with complementary IBC and ACUC forms with complementary 
questions results in thorough reviewquestions results in thorough review
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