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BrBELNL LI TEE LT

F2AE, 77 A TIThN L HENREANLERET
» 5 X EHEREEAREREE (X-SCID) izxf
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3.2 WEFAEIFRSUOEM (Table 6)
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RAFF I ) uo—EMESE
2001 R - Bk .
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THHICHEDSTY, FDAREMNT L2 L% -TC
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Table 11
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Table 15 Viral Shedding
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Regulatory Aspects of Oncolytic Virus Products

Teruhide Yamaguchil-* and Eriko UchidaZ?

Ipivision of Biological Chemistry and Biologicals, The National Institute of Health Sciences, Kamiyoga 1-18-1,
Setagaya, Tokyo, 158-8501, Japan; 2Division of Cellular and Gene Therapy Products, The National Institute of Health

Sciences, Kamiyoga 1-18-1, Setagaya, Tokyo, 158-8501, Japan

Abstract: Many types of oncolytic viruses, wild-type virus, attenuated viruses and genetically-modified viruses, have been
developed as an innovative cancer therapy. The strategies, nature, and technologies of oncolytic virus products are different
from the conventional gene therapy products or cancer therapy products. From the regulatory aspects to ensure the safety,
efficacy and quality of oncolytic viruses, there are several major points during the development, manufacturing,
characterization, non-clinical study and clinical study of oncolytic viruses. The major issues include 1) virus design (wild-type,
attenuated, and genetically engineered strains), 2) poof of concept in development of oncolytic virus products, 3) selectivity of
oncolytic virus replication and targeting to cancer cells, 4) relevant animal models in non-clinical studies, 5) clinical safety, 6)
evaluation of virus shedding. Until now, the accumulation of the information about oncolytic viruses is not enough, it may require
the unique approach to ensure the safety and the development of new technology to characterize oncolytic viruses.

Keywords: Gene therapy, cancer therapy, replicating virus.

INTRODUCTION

Oncolytic virus therapy has been developed as a new wave
of cancer therapies. These therapies are dependent on the
replication-selective nature of these viruses in tumor cells,
which provides the marked breaths of cancer therapy. More than
one century ago, cvidence of oncolytic activity caused by
replicating viruses was reported, and it was known the viruses
could induce tumor lysis. Using these studies as a point of
departure, rare but dramatic responses in cancer patients
recovering from viral infections were reported. In the early
development of oncolytic virus therapy, wild-type viruses with
low pathogenicity to normal tissues, or attenuated viruses were
selected for the treatment of cancer patients. However, some
adverse events, such as the development of encephalitis in
immune compromised patients, were reported [1-3]. Other works
reported the oncolytic activity of wild-type or attenuated
oncolytic viruses to be transient or limited to the site of
injection [4-8]. Recently, attention has focused on overcoming
the disadvantages of wild-type or attenuated oncolytic virus
therapy, and many genetically modified viruses have been
developed for cancer treatment. Progress in the development of
genetically engineered oncolytic viruses has been based on
recent advances in our understanding of the molecular biology
of cancer and viruses, and on advances in genetic engineering
technologies of virus genomes. Although many gene therapy
clinical studies for the treatment of cancer have been conducted
during the past decade using replication-incompetent virus
vectors, these studies have not achieved satisfying results.
Tumor-selective replicating viruses have been suggested to
have an advantage over conventional gene therapy vectors for
cancer therapy, and oncolytic viruses, especially genetically
modified viruses, must be considered to be a special type of
gene therapy product since their principle is directly associated
with the transfer of the viral genome as the therapeutic gene [9].
In the present report, we review the development of oncolytic
viruses as gene therapy products or attenuated virus

*Address correspondence to this author at the Division of Biological Chemistry
and Biologicals, The National Institute of Health Sciences, Kamiyoga 1-18-1,
Setagaya, Tokyo, 158-8501, Japan; Tel: +81-3-3700-1926; Fax: +81-3-3707-
6950; E-mail: yamaguch@nihs.go.jp

1568-0096/07 $50.00+.00

products with specific reference to the associated regulatory
issues.

Oncolytic virus therapy is based on several strategies,
including tumor-selective replication, tumor-selective
targeting, and/or the minimization of toxicity to normal cells.
Many types of viruses have been utilized in oncolytic virus
therapy; including adenovirus, herpes simplex virus (HSV),
reovirus, Newcastle disease virus (NDV), vaccinia, measles
virus, vesicular stomatitis virus (VSV) and Sendai virus [10-
13]. During the development of oncolytic virus products, a
number of major issues have arisen with respect to ensuring the
quality, safety and efficacy of the products: 1) virus design
{wild-type, attenuated and genetically engineered strains); 2)
proof of concept in the development of oncolytic virus
products; 3) the selectivity of oncolytic virus replication and
targeting to cancer cells; 4) relevant animal models in non-
clinical studies; 5) clinical safety; and 6) the evaluation of
virus shedding. Since the strategies, nature and technologies of
oncolytic virus products are different from those of
conventional gene therapy products or cancer therapy products,
we discuss the regulatory aspects of the development of
oncolytic viruses in the present paper.

VIRUS DESIGN AND PRODUCT DEVELOPMENT

While many types of viruses are utilized for oncolytic virus
therapies [10, 11, 14], selective replication in tumor cells is
essential for the efficacy and safety of oncolytic viruses. Wild-
type viruses and naturally occurring attenuated viruses are
known to possess the ability to infect and kill transformed cells
such as tumor cells. For example, VSV, NDV and reovirus have
been used as oncolytic viruses with inherent tumor-selectivity
[12, 15-18]. In the case of wild-type viruses or attenuated
viruses, the mechanism underlying the virus-selectivity to
tumor cells has been analyzed from various points of view. For
instance, reovirus has an inherent preference for replicating
cells with dysregulated growth factor-signaling cascades by Ras
activation {17, 19]. Attenuated strains from HSV-1 have been
reported to be potential anti-cancer therapeutics and have
necessitated a thorough investigation into the molecular basis
of host-cell permissiveness to HSV [20-22]. Since in the

© 2007 Bentham Science Publishers Ltd.
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development of wild-type or naturally attenuated oncolytic
viruses, intentional genetic modification is not introduced into
the virus genome, the tumor selective targeting, tumor-selective
replication and pathogenicity of these oncolytic viruses are
dependent on the method of selecting the strains. During the
characterization of wild-type and attenuated oncolytic viruses,
it is extremely important to analyze the molecular mechanisms
of the tumor-selectivity and tumor-specific replication, as well
as the genetic stability, etc.

There are several strategies used to design and construct the
tumor selectivity of genetically engineered oncolytic viruses
[10, 11, 23, 24]. One strategy is to engineer viruses through the
deletion of virus genes critical for viral replication in normal
cells but non-essential in tumor cells. For example, adenovirus
E1B55K is responsible for binding and inactivating p53.
E1B55K-deleted adenovirus has acquired the ability to
propagate and induce cell death selectively in tumor cells, and
then to spread to surrounding cells and tissues [25, 26].
Another strategy is transcriptional targeting, in which tumor- or
tissue-specific promoters that are active in tumor cells are
inserted into the viral genome to regulate the expression of
essential viral genes and to restrict viral replication in tumor
cells. The promoters used are categorized into different types;
telomerase reverse transcriptase (TERT), S-phase of cell cycle
promoter (E2F) and hypoxia promoter (HIF-1) are utilized as
targeting promoters to all tumor cells; and prostate-specific
antigen (PSA) promoter, o-fetoprotein (hepatoma) promoter and
albumin promoter for hepatoma are used as tissue-specific
promoters. The third strategy is the receptor-mediated targeting
of replication-competent viruses to tumor cells [23, 27]. In this
approach, the natural virus tropism of a replication-competent
virus is adapted to the tumor cells through genetic modification
of the virus coat or envelopes. This approach requires the
ablation of the natural virus infection pathway and the
introduction of new ligands into the virus surface without
disrupting viral integrity. To improve the selectivity of
oncolytic viruses to tumor cells and to improve safety,
constructs with multiple modifications to tumor selectivity are
developed. In addition, to improve efficacy, oncolytic viruses
carrying a transgene (armed oncolytic viruses) have recently
been developed {14, 28, 29].

In the endorsement of clinical trials or the approval of
oncolytic virus products, the scientific rational of the design of
the oncolytic virus construct must be thoroughly justified.
Furthermore, non-clinical studies should be designed in each
case to verify predictions of efficacy and safety. In this context,
it is recommended that animal models be developed to provide
valuable evidence concerning the non-clinical safety of these
products and to assess their proof of concept.

MANUFACTURING AND CHARACTERIZATION OF
ONCOLYTIC VIRUSES

There are to date no specific regulatory guidelines related to
the manufacture and characterization of oncolytic viruses for
clinical use. However, guidelines concerning the manufacturing
and characterization of gene therapy products have been issued
by the Food and Drug Administration (FDA), the European
Medicines Agency (EMEA) and the government of Japan [30-
33]. While there are some differences in the format of these
guidelines, the underlying scientific principles are not
fundamentally different, and the scientific principles covered
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by the above guidelines for gene therapy products may be
applicable to the evaluation of the manufacturing and
characterization of oncolytic viruses.

The guidelines should require that the rational behind the
selection of the virus, helper virus and cells used in the
production of the virus be described, including the genetic
construct of the oncolytic virus, and of the helper virus if
applicable. In cases in which the manufacturing method of the
oncolytic virus in question has a specific feature, a justification
of the feature must be included. The DNA or RNA sequence of
the oncolytic virus must be clarified as much as possible, with
particular attention to any regions of the virus genome that
have been modified. Sequence analysis should be performed by
a validated method which must also be described. In the case of
genetically modified oncolytic viruses, a full explanation must
be provided of the origin and detailed derivation of all
constitutive components, such as promoters, enhancers,
duplication units, selection markers and other base sequence
parts from other constructs of oncolytic virus DNA or RNA.
When a transgene is inserted into an oncolytic virus sequence,
the construing procedure, amplification method, purification
method and any flanking area that may have an important effect
on the transcription, translation or stability of the translation
sequence must be described in detail.

Cell and Virus Bank System

It is important to establish a cell and virus banking system
in order to maintain consistency in the production of oncolytic
viruses. A cell banking system for manufacturing oncolytic
viruses should be designed and fully characterized; in general, a
cell banking system includes a Master Cell Bank (MCB) and
Working Cell Bank (WCB) for producing and packaging cell
lines (“International conference on harmonization of technical
requirements for registration of pharmaceuticals for human use
(ICH)” guideline Q5D [34]). The concept of a two-tiered cell
bank, in which the MCB is used to generate WCBs, is generally
considered to be the most practical approach to providing a
supply of cell substrates for the continued manufacture of
oncolytic virus products. The strategy for providing a
continued supply of cells from their cell bank(s) must be
described, including the anticipated utilization rate of the cell
bank(s) for production, the expected intervals between the
generations of new cell bank(s), and the criteria for qualification
of cell bank(s). Generally, the MCB is created first, usually
directly from an initial clone or from a preliminary cell bank
derived from an initial clone. A WCB is derived from one or
more containers of the MCB. It is the WCB which is typically
used to directly provide cells for the manufacturing process.

The characterization and testing of banked cells is critical
for the control of oncolytic viruses. The MCB and WCB must be
subject to extensive quality control, and the established
guidelines will be applicable to evaluate these banks (ICH Q5D
or regional guidelines). Characterization of the MCB allows the
sponsor to assess the source with regard to the presence of cells
from other lines, adventitious agents, endogenous agents and
imolecular contaminants (e.g., toxins or antibiotics from the
host organism). A characterization of the criteria for cell banks
may include appearance, identity, cell count and viability for
cell banks, as well as the sterility, mycoplasma, purity, absence
of adventitious viruses and absence of specific human viruses.
The objective of this testing is to confirm the identity, purity
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and suitability of the cell substrates for manufacturing
oncolytic viruses.

Another dimension of cell characterization is the
appropriateness for their intended use in oncolytic virus
production. There are two concerns for cell substrate stability:
the consistent production of the oncolytic virus and the
retention of production capacity during storage under defined
conditions.

A two-tiered virus banking system, a Master Virus Bank
(MVB) and a Working Virus Bank (WVB), is generally
constructed for the production of oncolytic virus products. The
MVB and WVB should also be characterized and should be
subject to extensive quality control; the established guidelines
may be applicable to evaluate these banks (ICH Q5D or regional
guidelines). A characterization of the criteria for virus banks
may include particle number and infectious titer, sterility,
mycoplasma, purity, absence of adventitious viruses,
replication-competent viruses and molecular variants, and
absence of specific human viruses. A MVB is produced from an
initial seed virus, and a WVB is derived from one or more
containers of the MVB. The MVB and WVB should be produced
under optimized culture conditions for viral growth and
harvest, and be thoroughly defined, giving an efficient and
reproducible’ downstream purification process. The quality,
safety and efficacy of the final formulation of the oncolytic
virus in which the virus will be stable for long periods in
storage is guaranteed by the establishment of a well-defined
virus banking system.

Sponsors are also encouraged to employ state-of-the-art
methods and technological improvements in oncolytic virus
characterization and testing as they become available, as long as
the specificity, sensitivity and precision of the newer methods
are at least equivalent to those of existing methods. Since
oncolytic virus therapy has been developed only very recently,
technologies: for the characterization of oncolytic viruses
rémain to be fully elucidated. There remain a number of
technical challenges concerning oncolytic virus testing and
product characterization.

Manufacturing of Oncolytic Viruses

The manufacturing method for oncolytic viruses (vectors)
must be fully described, including a description of the cells
used for the production of the oncolytic viruses, and all
relevant data on the name, manufacturing method,
pathogenicity, propagation, growth factor dependence,
phenotype, tumorigenecity, stability, etc. Changes in the
character of the original cells must be clarified and the
cultivation method of the cells described, including the
medium, serum, antibiotics or other growth factors used. When a
packaging cell is used, the manufacturing procedure, selection,
identification method and isolation purification method to
produce a seed cell strain must be established and characterized
and the genetic stability of any sequence inserted into a
packaging cell should also be described. The purification
method of oncolytic viruses should be described in detail.
When scaling up for manufacturing, suitable validation data to
describe the contents should be made available. Additionally,
descriptions must be included of the preparation and storage
method of the MCB and WCB, as well as of the controlling and
renewal methods. Finally, tests should be performed to confirm
that the cell phenotype between the lots has not changed during
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the cultivation period. The test period, method and results of
any safety tests necessary for quality control should be
justified.

Genetic Stability, Replication-Competent Viruses (RCVs) and
Molecular Variants

The biological and manufacturing consistency of oncolytic
viruses depends primarily on the genetic stability of virus
genomes as well as on the nature of the producer cells. A well-
defined cell banking system partially ensures the genetic
stability of oncolytic viruses during the manufacturing process.
Relevant concerns include the generation of replication-
competent viruses (RCVs) and molecular variants during
manufacturing. RCVs in products can be evaluated by
bioamplification assay [35]. Semiquantitative bioamplification
systems are used to detect recombination that may occur during
manufacturing. These assays are able both to detect
contaminating wild-type viruses and to evaluate the genomic
stability of an engineered virus; the oncolytic virus product
tested in such assays requires multiple passages. Wild-type
viruses that contaminate a preparation of engineered oncolytic
virus are also typically detected using quantitative polymerase
chain reaction (PCR) [36]. When the molecular variants are
predicted by recombination, a preparation of engineered
oncolytic virus should be tested for molecular variants using
quantitative PCR [35].

The selection of the cell substrate is another strategy to
minimize the appearance of recombinant RCVs. In the case of
adenovirus production, the amount of replication-competent
adenovirus (RCA) detected is higher in batches produced in
conventional cell lines (e.g., 293 cells [37]) compared to that
found in batches produced in recently engineered cell lines
(e.g., PER.C6 cells [38]) because of the sequence homology
between the engineered adenoviruses and the integrated
sequences in the 293 cells. PER.C6 cells are reported to have
produced no RCAs in large-scale adenovirus product [39]. A
novel cell line, C139 derived from A549 human lung cancer
cells, it has been reported that the Ela and Elb coding regions
were reduced to their minimal sequences and that native
promoters were deleted [40]. Additionally, it has been reported
that neither RCAs nor cytopathic effect (CPE)-inducing
replication-deficient recombinants are generated during the
production of adenoviral vector using C139.

Adventitious Agent Testing

For more information on adventitious agent testing, ICH
guidance QS5A: "Guidance on Viral Safety Evaluation of
Biotechnology Products Derived from Cell Lines of Human or
Animal Origin" [41] should be referred if applicable. In vitreo
viral testing should be performed on the MCB, WCB, MVB,
WVB, CAL (cells at the limit of in vitro cell age used for
production) and oncolytic virus products. In such testing, the
test sample (for example, MCB or MVB) is inoculated onto
various susceptible indicator cell lines such as the human or
primate cell line. The choice of cells used would depend on the
species of origin of the oncolytic virus and the cell substrate
used. In addition, the test would include a measure of both
cytopathic and hemadsorbing viruses.

In vivo viral assays should be carried out by inoculating the
test sample (MCB, MVB, etc.) into animals such as adult and
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suckling mice, and embryonated hen’s eggs. Additional testing
of guinea pigs, rabbits or monkeys should also be considered.
An assay for species-specific viruses should be performed and
rodent cell lines used during production should be tested for
rodent-specific viruses. If human cell lines are used in the
therapeutic product, testing for human pathogens, including
cytomegalovirus (CMV), human immunodeficiency virus (HIV)
-1 and 2, human T-cell lymphotropic virus (HTLV) I and 2,
Epstein-Barr virus (EBV), hepatitis B virus (HBV), hepatitis C
virus (HCV). B19, and other human viral agents should be
performed if appropriate. Human viral agents may be tested
using a PCR-based test system. Retroviral contamination in
MCB and MVB must be analyzed using reverse transcriptase
(RT) assays and electron microscopic analysis.

Adventitious agent testing may be particularly challenging
for oncolytic virus products. One strategy is based on the
neutralization of the oncolytic virus with a specific antibody
prior to testing for adventitious agents both for in vitro and in
vivo assays. This is done to prevent the product from generating
false positive results.

Batch Release

Typical release criteria for oncolytic viruses may be based
on appearance, identity, virus titer, virus particles, potency,
purity (including product-related and process-related impurity),
safety (sterility, mycoplasma, endotoxins, adventitious
viruses), and characterization.

In general, a standard potency assessment for oncolytic
virus products is carricd out based on the ratio of virus particle
numbers to infectious titers in the final products. For
replication-defective adenoviral vectors, the ratio of adenovirus
vector particles to infectious titers must be less than 30:1 to
satisfy FDA guidelines [31]. At present, however, no specific
guidelines exist concerning the acceptable ratio of physical and
infectious titers for oncolytic viruses. In addition to measuring
tumor cell line killing in an in vitro assay, biological
characteristics such as viral infectious titer and particles to
infectious unit ratio are very useful to ensure batch-to-batch
consistency.

Furthermore. it will be necessary to develop standardized
testing procedures that will allow the evaluation and
comparison of the selectivity, potency and toxicity of oncolytic
viruses. If applicable, a wild-type strain may be useful as a
positive control in order to allow normalization of infectivity
and viral replication capability between different cell types. In
the case of adenovirus products, the Adenovirus Type 5
Reference Material established by FDA and Adenovirus
Reference Material Working Group can be used to standardize
and normalize quantification methods, particle numbers and
infectious titers [42].

The following numerical estimation of expressing the
selectivity of an oncolytic virus effect in tumor cells compared
to a normal cell line has been proposed [43]:

Selectivity =
[effect of oncolytic virus in tumor cell/effect of wt in tumor cell]
[effect of oncolytic virus in normal cell/ effect of wt in normal celil]

“Effect” can be measured in terms of viral yield (or burst
size, CPE (IC50 values), viral late protein expression or viral
DNA replication level. Progeny production is considered the
most relevant for the desired analytical effect [9].
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NON-CLINICAL STUDIES

Non-clinical studies of oncolytic virus products are crucial
to establish the safety and proof of concept in advance of
clinical trials. Since oncolytic viruses have very unique safety
issues, such as the emergence of genetic variants and the risk of
germline transmission, international harmonized guidelines
such as ICH S6 or other documents do not seem to be
applicable. The design of non-clinical studies for oncolytic
virus products will depend on the type and nature of the
specific oncolytic virus product.

In each case, the objective and design of the animal studies,
including the type of animal and the reason for selecting it,
must be explained. Non-clinical studies should be designed to
obtain data that demonstrate the proof-of-principle of oncolytic
virus products and that provide biosafety features: target
organs for toxicity, risk of shedding, etc. In general, animal
models are valuable for testing non-clinical safety and
assessing proof of concept, however, they have certain
limitations. Some viruses have species-specific susceptibility
to viral infection and replication, there may be differential
tropism in tumor-xenograft models, and it is impossible to
model all aspects of the immune response. Differences in the
tissue architecture between animal models and humans are also
an imporlant factor, especially with respect to the role of the
connective tissue and intermixed normal cells. Nevertheless,
animal models are useful to address specific questions such as
the choice of a route of administration, biodistribution,
safety/toxicity, dose selection and dose regimen. When
possible, the selectivity of virus replication has also been
studied using in vivo models.

Non-clinical safety studies should initially include single-
dose toxicity studies, repeated-dose toxicity studies if
appropriate, and biodistribution studies, which can incorporate
pharmacodynamic-like endpoints. The type and duration of
repeated-dose non-clinical safety studies should be considered
dependent on the type of oncolytic virus and potential concerns
about insertional mutagenesis, for instance.

A quantitative nucleic acid amplification test (NAT) may be
used to investigate tissue distribution and the persistence of
the oncolytic virus sequence in biodistribution studies. If the
administered oncolytic virus sequence is detected in
unintended tissues or organs by a NAT assay, this may assist in
determining mRNA for the gene product by RT-PCR.
Additionally, RT-NAT immunological-based assays may be
used to in verify the duration and level of expression of the
gene product to detect functional protein.

According to the potential risk of inadvertent germline
integration of oncolytic viruses based on the vector type, route
of administration and patient population, it may also be
necessary to determine whether or not the nucleic acid of the
oncolytic virus is incorporated into gonads. The key element in
the assessment of inadvertent germline integration is a weli-
conducted biodistribution study in animal models.

CLINICAL STUDIES AND SAFETY EVALUATION

Due to the complexity of oncolytic virus products and the
limited usefulness of animal models, many concerns, including
safety issues, remain to be addressed in early-phase clinical
studies. These studies must focus on safety and definitions of
dose and clinical strategy.



Regulatory Aspects of Oncolytic Virus Products

Clinical Pharmacokinetics

With respect to the pharmacokinetics of oncolytic viruses,
both quantitative PCR and infectivity assays may be used to
monitor patients. In some cases, quantitative monitoring of
administered oncolytic virus genomes may provide data
supporting viral replication in permissive tissues.

DOSE SELECTION AND DOSE REGIMEN

The dose selection and dose regimen of oncolytic viruses in
clinical use should be carefully assessed to ensure their safety
and evaluate their toxicity for humans. In one case, a patient
who was enrolled in a phase-one clinical trial using replication-
deficient adenovirus vector died due to the injection of high-
dose vector [44]. The use of replication-competent viruses
poses special concerns since the replication of the virus in the
patient may lead to an enhanced level of and prolonged
exposure to the virus, and thus might increase the risk of virus-
induced toxicity. Replication competence of the oncolytic virus
does not eliminate the need to perform dose ranging studies to
determine an effective dose level.

Viral Shedding and Risks of Contact Person

Since data on viral shedding are limited with respect to
oncolytic viruses [29, 45-49], precautions to reduce the risk of
exposure of healthcare providers, family members and other
patient contacts should be taken. The possibility of virus
shedding and the site of shedding may depend on the site and
route of administration, dose and replication efficacy of the
virus in question. During clinical trials, risk must be monitored
not only in the patient but also in the general population. The
monitoring of viral shedding and mobilization/recombination
with wild-type strains is recommended, and the need to
establish long-term follow-up programs must be evaluated.
However, all of these measures should take into account the
special aspects of oncolytic viruses, such as the disease
spectrum and pathogenicity of wild-type strains versus
modified oncolytic viruses, the level of pre-existing immunity
in the general population, and the ability of the virus to evade

the immune system. The onset of tropism-modified versions of -

some oncolytic viruses requires additional control since the
tropism can be narrowed or expanded, and previous clinical
experience with non-modified strains is not necessarily
relevant.

Schedule for Patient Follow-Up

It is important to establish observation and follow-up
schedules for patients, including investigation of the in vivo
distribution of the administered oncolytic virus, survival and
functional expression terms of the gene of interest, symptoms
caused by replication-competent viruses or molecular variants,
ete. If the oncolytic virus is found to be transiently distributed
to the gonads in animal studies, assaying patient semen for the
presence of vector may be considered. However, if the patient
population is sterile, or if the patient has a severe disease
condition with short life expectancy, monitoring of semen
samples may not be necessary.

ABBREVIATIONS
CMV = Cytomegalovirus
CPE =_.. Cytopathic effect
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E2F = S-phase of cell cycle promoter

EBV = Epstein-Barr virus

EMEA = European Medicines Agency

EOP = End of production cells

cells

FDA = Food and Drug Administration

HBV = Hepatitis B virus

HCV = Hepatitis C virus

HIF-1 = Hpypoxia-inducible factor-1

HIV = Human immunodeficiency virus

HSV = Herpes simplex virus

HILV = Human T-cell lymphotropic virus

ICH = International conference on harmonization of

technical requirements for registration of
pharmaceuticals for human use

MCB = Master cell bank

MVB = Master virus bank

NAT = Nucleic acid amplification test

NDV = Newcastle disease virus

PCR = Polymerase chain reaction

PSA = Prostate-specific antigen

RCA = Replication-competent adenovirus

RCV = Replication-competent virus

RT = Reverse transcriptase

TERT = Telomerase reverse transcriptase

VSV = Vesicular stomatitis virus

WCB = Working cell bank

WVB = Working virus bank
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AV EEHE RS L, HIDIZIZHRRIZH - S225L
226 B 0T I IIED M 2SEIWT S B o L & HEH D
Wi % & U NRU 5 % Fab, 7z, HB{OEWEH»
5 7% A CRUii 43 & Fe & P45,

E/ 70— FUHARIZ, EREEICTT AR EDRTE
Tz AWT, REZO 7 ¥ EELET LB & H5E
REJT % F DNl HIAE D AN A A BT IS X o THE S T
Wiz, LA L, BEEERE LTHEvONLE, 21
F ORI, SRFHLIR X BT I X o TCHOMIME % &
ZROWTHESIN TS, FFICHRaE, RHETERLZ
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FAFE/ ya—F IR

N Y

LE ) Za—F LR

TYAE )7 —F )ik

v MEE Za—F VAR

E2 E/70-FIEOHES

E/ 70— FVHROREFRE LML, L0 e MuE
WGEDW B72%, b MR L BTG E T RE LzE S o
O — FIVPURD B IEATEFE TH b T/ 7 T —F VPR
BRI X T, BT 70— F VPR (FITT T AE
Jrua—FVPMR), FATE/ 7 O—FIVHAK, &b
LE/ 70— F Pk, BLOe £/ 70 —F Lk
DLDODOTNFIHEND (B 2) FATE/ 7T —F N
PRI RATE 2 7 0 —F VRO ERH & MikoE
T A LT TH B, & MEE/ 78— F Uik
iFe A DOCDRO A& RFliE /) 70— FVHAED
CDREff &Mz 2/ 7 a—F VHifkTH b, LHL,
Z NS T SRFE BRI % & T 72, HACA (human anti-
chimeric antibody) ®®HAHA (human anti-human anti-
body) RIEAB| &l &S h b, 22T, TNTOHIEA
B ML SNASEER N/ O —F IV ED B
HHEDENTWB, & FE/ 7 O—FPEIE, 77
—VFAL AT L —ER NS ATV oy 7Bk o T
HEENTWD,
PUREIESIL, PUR & DOFFEIC & B HUR OWEE 2 4%
REFEEAER 220 T2 <, PURRFHEMR W& (ADCC) i&
R Al KT AT AR 1% 22 (CDC) &M% 0. ZRAE, T
AAFE, IRYREIRNE, PLMARH 2 & OIRIRERALE, R
BENF), B OREEEEHIE (20— ), B
)y BB, BT LV AL, PLER, MR
FEIHTBERIEL LTEMH I VIEMEEI LTV S,
PUAREIE M 05T ) ETIZEM 1000 & b vbil, 4





