4.1.6.  Efficacy of a GT medicinal product

With respect to declining GT medicinal product efficacy, plasmids, non-viral vectors, replication-
incompetent viral vectors, replicating viruses and genetically modified cells may show a decline of
transgene expression with time after administration. Also, the number of vector- or virus-harbouring
cells may decline with time. These factors may lead to a reduced GT medicinal product efficacy and
hereby reduced clinical treatment efficacy requiring special attention or a need for reconsidering the
treatment for the treated patients.

4.2, SYSTEM FOR THE DECISION ON INTENSITY AND DURATION OF CLINICAL
FOLLOW-UP AFTER TREATMENT WITH GENE THERAPY MEDICINAL
PRODUCTS

Relevant non-clinical studies to evaluate the risk for delayed adverse reactions are described in the
Guideline on the non-clinical studies required before first clinical use of gene therapy medicinal
products (CHMP/GTWP/12549/06). These non-clinical studies are aimed to identify parameters of
great importance for delineation of the safety profile of GT medicinal products. The design of non-
clinical studies shall as much as possible be adapted to reflect the clinical settings with respect to the
pharmacological response (including tissue specificity), formulation of product, route- and method of
administration and the intended disease to be treated.

Non-clinical development shall include studies on biodistribution and vector persistence. Persistence is
indicated if a sustained signal from vector sequences is obtained after the final administration of the
product. However, the level of virus detection and its relevance for a clinical implication should be
taken into consideration.

Relevant studies and their design for evaluation of delayed adverse risks associated with genetically
modified cells are described in the guideline on human cell based products (EMEA/410869/2006).

The design of toxicity studies should include an assessment for the detection of delayed toxicity. The
duration of studies, if the treatment is transient, should at least reflect the persistence period of the
vector/cell and the produced product.

When planning the risk assessment of GT medicinal products and the risk management plan for GT
medicinal products, the risk stratification system described in Table 1 could be applied. It is
recommended to consider each of the individual risk factor for the GT medicinal product in a clinical
trial application or in a marketing authorisation application. Then it should be possible to design a risk
stratification profile for the GT medicinal product.

Table 1 Risk factors of GT medicinal products to be considered and examples of potential
clinical consequences

The documented risk factor (the below list being not exhaustive), and the likelihood of its clinical

consequence and severity, will impact on the extent/duration/type of clinical follow-up, as follows:

1. Established or suspected risk known from non-clinical/clinical data — clinical long-term follow-up is
needed

2. Scientific data do not indicate safety concern — clinical long-term follow-up is not needed

Risk factor Examples of potential clinical consequence of the risk factor

Chromosomal integration of a | Cancer due to vector integration
vector / gene

Capacity of a vector / gene Clinical effects of a chronic infection and unwanted therapeutic gene
for latency/ reactivation expression
Capacity of a vector for Infection by a new virus entity and/or chronic infection and/or

inadvertent replication after unwanted therapeutic gene expression and/or biodistribution to non-
complementation by viruses target tissues/ organs

causing escape from latency
and reactivation and
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eventually leading to
mobilisation

Persistence or characteristics | Clinical effect of chronic infection and/or long-term expression of
of vector / gene the gene product

Persistence of a gene product | Clinical effect of long-term expression of the gene product

Un-intended biodistribution® | Clinical effect of expression of the product in an un-intended tissue
or organ

Replication incompetence or | Clinical effect of chronic infection and/or long-term expression of
competence of a vector the gene product

Potential for recombination or | Cancer due to new gene combinations and/or infection by a new
re-assortment virus entity and/or chronic infection and/or unwanted therapeutic
gene expression and/or biodistribution to non-target tissues/ organs

Altered expression of a host Auto-immunogenicity or cancer
gene

a.  Take into consideration route and method of administration and target organ.

4.3. RECOMMENDATIONS FOR CLINICAL FOLLOW-UP AFTER TREATMENT
WITH GENE THERAPY MEDICINAL PRODUCTS

The clinical follow-up period is dependent on considerations such as the characteristics of GT
medicinal products, the anticipated time for the occurrence of delayed adverse reactions, the clinical
indication and expected life expectancy of the treated patients. The duration of clinical follow-up
observations should be sufficient to observe the subjects for risks that may be due to the characteristics
of the product, the nature and extent of the exposure, and the anticipated time of occurrence of delayed
adverse reactions.

If additional information of importance for the extent and length of clinical follow-up is becoming
available during a clinical trial or post-marketing, then the applicant should change the risk
stratification and implement this in a revised follow-up plan.

Healthcare professionals conduct the clinical follow-up of individual patients in a clinical setting. It
includes prevention, screening, monitoring, diagnosis and treatment of diseases, injuries,
complications, adverse reactions and medical errors. To collect the appropriate data for detection of
delayed adverse reactions, the clinical follow-up protocol needs to have very clear objectives, be
hypothesis driven, and be based on appropriate risk assessment (consistent with the risk management
plans as these need to be in place at the point of licensing).

Careful consideration should be given to the feasibility of long-term monitoring, the value it adds, and
imposition on patients and clinicians.

Therefore, the clinical follow-up period should only be extended as long as feasible and clinically
relevant.

The rules for routine pharmacovigilance (including immediate or periodic reporting) are described
respectively in Volume 10 of the Rules governing medicinal products in the European Union, for GT
investigational products and in Volume 9a for marketed GT products. In addition to the information
required to be included in the Annual Safety Reports for GT investigational products or in the Periodic
Safety Update Reports for marketed GT products, the following complementary information shall also
be collected:

¢ Mortality

If patients die during the observation period, attempts should be made to obtain biopsy material to
perform assay for replication competent retrovirus or other relevant part of the GT medical product
and to ascertain the cause of death, if appropriate.

¢ Development of any new/recurrent cancer

The incidence and nature of malignancies reported from all sources should be monitored. Efforts
should be made to perform investigation on samples. The investigation plan shall take the type of
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vector and the properties of the gene expression product into consideration i.e. integration of genetic
material from the vector in the host genome and expression of the gene product and it’s receptors in
the tissue sample.

s Development of infection

The nature and incidence of opportunistic and serious infections in patients receiving gene therapy
treatment should be monitored. Effort should be made to obtain complete information including
concomitant medication(s), laboratory results, and the identification of infecting agents.

e Immunogenicity related reactions

Unwanted immunogenicity could be observed, for example, due to the persistent gene expression. The
consequences of such immune reactions range from transient appearance of antibodies or cell
mediated immunity without any clinical significance to severe life threatening conditions.

If it is clinically relevant antibody and cell mediated immunity testing shall be a part of the clinical
trial and the observation period should be sufficient to detect a signal. If the antibody is a non-
neutralising antibody, not targeting epitopes linked to the activity of the protein, and therefore without
any impact on the efficacy of the GT medicinal product, then screening tests are not needed.

Immediate hypersensitivity reactions would be noticed in the clinical trial, however delayed reaction
such as antibodies to the gene expression protein might occur.

Antibodies interfering with the activity of the gene vector or expression protein might lead to a lack of
efficacy (in case it is desired to have continuous gene expression) and they can cross-react with the
endogenous protein in cases where endogenous protein is still produced. In this case the consequence
would be autoimmunity.

e Participation in other clinical studies

e Further safety endpoints e.g. neurological or cardiovascular could be of relevance determined by
the nature of the disease to be treated and the target organ for the vector.

¢ Subsequent exposure to highly potent treatment e.g., radiotherapy, cytotoxic agents.

4.3.1 Viral vectors which can integrate or have the potential for latency followed by reactivation

It is recommended that patients enrolled in clinical GT medicinal product trials, where non-clinical
tests or evidence from other clinical trials using identical vectors or modifications of vectors indicate a
potential for integration or late re-activation have a monitoring plan with a brief clinical history and
sample testing at the following time points: pre-treatment, 3, 6 and 12 months after treatment for at
least 5 years, and then yearly until data indicate that there is no longer any risk to be followed. If any
post-treatment samples are positive, indicating integration or re-activation, or clinical evaluation
indicate a treatment induced side-effect/adverse event, then a more regular and extensive clinical
follow-up should be undertaken.

The safety monitoring plan should include methods and analyses aimed at vector tracking and the
evaluation of eventual consequences connected with the presence of the vector. The studies should be
designed to cover aspects of the specific risk profile connected with the type of vector and
hetereologous gene.

In case all the samples are negative during the first year, the remaining samples can be archived.
Retention samples from each time point have to be stored for five years, in order to allow further
testing if a relevant adverse event appears during the follow-up period.

The method used to monitor persistence should be directed towards the detection of vector sequences
(e.g. PCR). In special cases (if sampling does not allow for the detection of vector sequences)
monitoring could be performed by detection of expressed product. It is recommended to use validated
methods to analyse the sample.

If any post-treatment samples are positive, indicating integration or re-activation, or clinical evaluation
indicate a treatment induced side effect/adverse event, then a more regular and extensive clinical
follow-up should be undertaken.
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4.3.2.  Viral vectors without integration, latency or reactivation potential

Viral vectors without integration, latency and re-activation potential present a low risk for gene
therapy-related delayed adverse reactions. However, if non-clinical or clinical data indicate persistence
of the vector, or the vector product for a prolonged period, or they raise concerns about a risk of
delayed adverse reactions, then follow-up observations should be extended to long-term risks
monitoring.

If vectors with known potential for delayed adverse reactions are modified to reduce this risk and the
effect is supported by data, then the need for performing long-term follow-up observations can be
reassessed.

It is recommended that patients enrolled in clinical GT medical product trials with viral vectors
without integration, latency and re-activation potential have a monitoring plan with a brief clinical
history and sample testing at the following time points: pre-treatment, 3, 6 and 12 months after
treatment, and then yearly thereafter for a minimum of 5 years.

If applicable, a safety-monitoring plan should be developed to cover the risk profile of this product as
identified in non-clinical safety evaluations or from clinical experience with similar products types. If
any post-treatment samples are positive or clinical evaluation indicate a treatment induced side-
effect/adverse event, then a more regular and extensive clinical follow-up should be undertaken.

Dependent on the vector used and the known risk of delayed adverse reactions, the yearly clinical
follow-up could be arranged as a visit with a healthcare professional or as a questionnaire forwarded to
the patients.

4.3.3 Plasmids and non-viral vectors

Clinical gene therapy trials using plasmids are considered to present a lower risk. However, if they
have a prolonged expression of the gene or have been modified and non-clinical tests indicate an

increased integration capacity, then a prolonged follow-up observation period for adverse reactions
should be performed.

It is recommended that patients enrolled in clinical GT medical product trials with plasmid have a
monitoring plan with a brief clinical history and sample testing at the following time points: pre-
treatment, 3, 6 and 12 months after treatment, and then yearly thereafter for a total of 5 years.

If any post-treatment samples are positive or clinical evaluation indicates a treatment induced adverse
reaction, then a more regular and extensive clinical follow-up should be undertaken.

Dependent on the plasmid used and the known risk of delayed adverse reactions, the yearly clinical
follow-up could be arranged as a visit with a healthcare professional or as a questionnaire forwarded to
the patients.

4.3.4 Genetically modified human cells

The risk for adverse reactions after treatment with genetically modified cells is dependent on the used
gene vector, cell type and persistence of the cells and genes after delivery to the patient. In addition to
these parameters, the risk of inducing an immunologic reaction host vs graft or graft vs host shall be
considered. However, these immunologic reactions are normally seen within a short period after
initiation of the treatment.

It is recommended, that the clinical follow-up after treatment with genetically modified cells follow
the recommendations for the gene vector used unless non-clinical or clinical data indicate a need for a
different follow-up regimen.

If applicable, a safety monitoring plan should be developed to cover the risk profile of this product
type as identified in non-clinical safety evaluations or from clinical experience with similar products

types.
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44. FOLLOW-UP OF EFFICACY OF GENE THERAPY MEDICINAL PRODUCTS IN
POSTMARKETING APPROVAL SETTINGS

In the marketing authorisation application, the applicant shall outline a plan for follow-up of efficacy
of GT medicinal products and of adverse reactions thereto. The principles of presentation of such data
are described in the Guideline on Safety and Efficacy Follow-up Risk Management of Advanced
Therapy Medicinal Products.

The GT medicinal products will be used in a broad range of clinical indications, targeting a
heterogeneous patient population with regard to factors such as underlying disease, co-morbidity, and
concomitant therapy.

The methods and parameters to evaluate the long-term efficacy, in addition to patient related factors
such as patients’ characteristics, natural history and progression of underlying disease, life expectancy
and co-morbidity should be taken into consideration when planning studies and follow-up of efficacy
of a GT medicinal product. The clinical efficacy endpoint is determined by the disease / condition to
be treated. Some patients will be cured, however many of the patients will have diseases with a
continuous progression with time, which can make difficult to perform long-term efficacy monitoring
of a GT medicinal product treatment. The efficacy follow-up plan does not have to include all patients,
but can be based on a sample of the treated patients.

The importance of including a relevant control group should be considered. The choice of the control
group for GT medicinal products depends on the underlying condition and available treatment for the
disease.

It can be expected that patients receiving GT medicinal products will receive other medicinal products
either for the underlying disease or for treatment of concomitant diseases. Thus it is of importance to
monitor also the type and dosage of these medications as well as further medical interventions during
the follow-up phase.

4.5. PHARMACOVIGILANCE, RISK MANAGEMENT AND TRACEABILITY IN
POSTMARKETING APPROVAL SETTING

With the marketing authorisation application, a risk management plan has to be submitted in
accordance with the current EU legislation and pharmacovigilance guidelines (see Guideline on Safety
and Efficacy Follow-up — Risk Management of Advanced Therapy Medicinal Products). The holder of
a marketing authorisation for a GT medicinal product shall establish and maintain a system ensuring
that the individual product can be traced through the sourcing, manufacturing, packaging, storing,
transport and delivery to the hospital, institution or private practice where the product is used. The
marketing authorisation holder shall keep these data for a minimum of 30 years after the expiry date of
the product, or longer if required by the Commission as a term of the marketing authorisation.
(Regulation (EC) No 1394/2007 — Art. 15).

In addition, the hospital, institution or private practice where the GT medicinal product is used shall
establish and maintain a system for patient and product traceability. That system shall contain
sufficient detail to allow linking of each product to the patient who received it. A guideline on
traceability of advanced therapy medicinal products is under preparation.

5. REFERENCES

Regulation (EC) No 1394/2007 of the European Parliament and of the Council of 13 November 2007
on advanced therapy medicinal products and amending Directive 2001/83/EC and Regulation (EC) No
726/2004.

Directive 2001/83/EC_of the European Parliament and of the Council of 6 November 2001 on the
Community code relating to medicinal products for human use.

Regulation (EC) No 726/2004 of the European Parliament and of the Council of 31 March 2004 laying
down Community procedures for the authorisation and supervision of medicinal products for human
and veterinary use and establishing a European Medicines Agency.

Directive 2001/20/EC of the European Parliament and of the Council of 4 April 2001 on the
approximation of the laws, regulations and administrative provisions of the Member States relating to
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the implementation of good clinical practice in the conduct of clinical trials on medicinal products for
human use.

Directive 2005/28/EC of 8 April 2005 laying down principles and detailed guidelines for good clinical
practice as regards investigational medicinal products for human use, as well as the requirements for
authorisation of the manufacturing or importation of such products.

EMEA/CPMP Note for guidance on the quality, non-clinical and clinical aspects of gene transfer
medicinal products (CPMP/BWP/3088/99)

EMEA/CHMP Guideline on human cell based medicinal products (EMEA/410869/2006)

EMEA/CHMP Guideline on non-clinical studies required before first clinical use of gene therapy
medicinal products (CHMP/GTWP/125459/06)

EMEA/CHMP Guideline on risk management systems for medicinal product for human use
(EMEA/CHMP/96268/2005)

EMEA/CHMP Guideline on non-Clinical testing for inadvertent germ line transmission of gene
transfer vectors (EMEA/273974/05)

EMEA/CHMP Guideline on safety and efficacy follow-up — risk management of advanced therapy
medicinal products (EMEA/149995/2008)

Rules Governing Medicinal Products in the European Union;
¢ Volume 9a: Guidelines on Pharmacovigilance for Medicinal Products for Human Use

e Volume 10: Clinical Trials
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EIELBEICAWV D BEOMELD in vitro MR O EIRIT, EERMBEDTZOITREEN
7= in vitro MR XUIZFNEB LT, XM a0y N7 MR —VIIEEERA T —1L O
SHETEREINZHEMBOFT —ZICESWTHRET DAL, Z0H4A, RIS
WCB M OHFAMINDZONR R TH S5, MCBMAHIAK L TH Ly,

NTEME T A )L 2220V TiE, MCB, WCB THRHEENZRWVWHDOHLH D H 5D T, CAL
TUT 1 EIX, FOFEEOHEIZODWTRBREZER L, FhT2504ENH D,

728, CALIZOWT, BT A NVARER (B 21 in vitro RER K N in vivo RBR) %
Pla b 1 BlIERTAZEICE - T, BIETEIARE YA VL RIZIFRIN TV
W2 ERLY —BHEIZRD, ZOBRBETHAREVANVANBD ONT-HE. RKEEH
BT ORETREZHEICREL, MOREETIZ L, HHEICL - TEILEE
MARNZEHET L 2B THLERD S,

B. VANVABRHEVCEROLDICHREINZAR

WIEHE T A NV ARCHAME T A VA ERHET D ORBIIIFELRbLORH D, KK
BIZRRBROFIEZE 27T, TRSITBRFAICBWTHIEBENZ FETRES I, 47
LT RTOBBREMEBEINTW A DT TR, £, Zhb AV ARTRIERS
RWEEDTELDOTHRY, KbLETIRERIIRFOERLE L LIZELDIEZLLND
DT, WERENNEHEINERE EINZ b OLUATE L, BUEEEIIH-ICEE
TAHHEWICOWT, YREHETDIZLZED S,

R 2IRENERBUSNOBHRLRBRPLERF— AL H 5,

B2 EET ABIII O RRE L HEEZHERT -0 0@E /oy hu— L i E
S LERHD,

HIBREM OB b AT, YUEEICHERNICHEET A ARENEWVRFED 7 A L AD
FRINDI2GAIE. FRICHIGTIRBROT 70 —FRBLEBETHASH, BEICAWD
NafEREe b Xide NOUANDOERERETHIEE. ZYURBARBZZWVEY . EER
LIERCIF R R EDFEFRH B X TREEOH S b7 ALRIZET HRE LB IMNER
TRETHD, NAT i (BEREEIELE) 13X, T oD RUAILARED/HMD T A NV AD
FIEOHEFEERFOE»ORET 2082 FiETH D, LTI, SEEsE»
HRBROEBHEEZVRL, HOWIIERLZRREZIMT D, TOZYMEERIEL,
£7-. BROBHERT L TRECRIBEEAHMRT S,

1. VhrUA VAR

MCB & CAL DWW TIL, S 2 AV 7o BB & E T EAMSE R 25 L
fa oA NVARBBREITH)Z &, BMEEAEDLNT, LI UvA LA EV ey A L
AFRLTDREBRTHED DNRNEE, EBREHEOL ba v A LV AOFEI DWW TRETT
L%, FERERZRESRORREZESDEYLRERLERITIZ L, B, Lieyar
AERBTH-DOFEERE (induction) (X, AHARFETIIRWI EBHALAIZR -
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TETWD,

2. Invitro B

Invitro EBRIT, LEHADOE VA NARHAIEOEY T A NVAZRETHZ LN TX
DREZMER T ORI, SRR ZERE TS LICLVERT S, ARRIC
RS DHROFBEIIRBRAIR L RDEL < N 2RI RERKETHEIMNZ L -
TEAINDD, B FIVANRAZEZEDHDE P RO NUNOEREEICHEK TS H
ZEL_RETHE, LOXIREBRFERUHRAL THREBLERT 5T, M
MOBERLE OFELERED O A THRADFREENRE Z 5N E 7 A L ADERIZS U TR
ETDH &, MREERMREELZHEELTIVANARELERT S &,

3. Invivo AR

PR (K2) ZHAKA TR, BT R 2 E0E#Y. ROREBINCHERETS
ZEiCkY, MIEEEE (nviro BER) T TERWVWIANAZRETHHORR
TH D, MIREMDOBESCHRIZE > TI, BWEZENL TRREEET2HE LD
9%, BBREBWORRRKEZBEZL, REIROONEHEIE. FOREEZRAETS
&,

4. EELRR

o R HE SRR TICFTE T 5 RN H 2B RO VA L RITHOVTIE, #HRR
Bt (R2) 2VANVART7 ) —0O@MICHEEL, —ELM%., HREMOEFOFE LN
NV DHWIIEREEZAET D LICXVBHTE 2, flé LTy RHikELE (MAP)
AR, 7 v MIUEEL RAP) ABR. ~NAA Y —HUEFEL (HAP) REAH B, HIE,
INOHREARRICLO RV —= 0 7 ENTWA A LV A%RE IITTT,

C. VANVARBHMEhEMRECERICOVWT

EELOBLEIZAVHHIBAKIZIL, NEEOL Fa A LR, ZOMDOTA LR, &
HWVNITANAHRKOBEERINZELZERNMLENTVELDORH L, FOL5ELS
WCRIEEENT ) NER}ERBALEZOREVEICTREINTWS, NEHEOL ha v
WARLND DT A NABRFIET DMEEOEROTEL, 77— AL r— 2 THREY R
EETHZ LA, ZOB, BMEOXRRXT v hRTFEEINBERER EORE. BA
THUANADOTER - HE, v PO IIREE, R oBRTE (YA X7
V7T RACET 28T —4%) . RUBRANLZICBWTEDORED Y A L AR
ZEBLIEDPRECEICIVRI /RIXT7 4y bONRT U ABZBEL., HWT5Z L
25,

V. NI/ REBANVIZICBITEZYAL VAR

RIS/ REHANL 03, BREBIC AN N ENEHARUOERROE— IEED
TN BR D, RINL/RERALV 7 BLTLLMREZE ETHERER» L2580
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B, Tihbb, PEARAITEUO VAT AR EOHTIE, MRS AN—_ZX & L THERS
LS WEELD D,

FHL/ HFBERANLS & UTHREE Y 7T, SBEENLRY BANT-0OL0E S
ToTWRWNWEDTH D, Tk, SARETANABEROAEEEZ BERTRHT DI
ROLRMREED 1 2 THD, VA NVARBRIIZOFRMI,/FKERL VT DR TEY)
WWEBINDIRETHD, L, I —HLEZEDDHZ Lo TUANVRAERNE L
DERKEICITZABRAITE. CORY TiZRvy (F  RINL/FRERLALZ BT A0 AR
BRIZHWAEEMEICEE L RT ., HORICAB LAV IZBWTIEESEZ RS 20
ko7 r—R) , BEEHPORYHEENTZFOEEOMME., BRMaR SR EIENLR
HIREME, MEERTZ ER<RBETAZ LN, LVEYRHEELH D,

SRHEEIFICIT, M uy NS5 MR — A RITEAERAr— AL LEFRNTF
%%Aw7®m@<&53u/b®7 25 RBEERO—HE L TRHTOILERDH B,

2B, UBRDOERE Ny FhoAkM 7 A L 2O T, BEEENE| Xk X T H4
B OFEEERT DI ENEEND, ZORML/ REFANLTIZBTD VA NVAE
BRoO#E, BEROHEEZRETAICHZ-oTIE, UTOL I RESLZEZEETILEND
5, BlziX, BEMEMEAETA-DICAV LA HIEROREE - WHE. Mtk o@Ekt
HBROT-OEBINTZ VA NVARBOREE L RBER, BEFE, EMEORFEE VAL
AINVT IV ABRBROBRLRETH D, KRNI/ KBERANLZIZBITA2REBRE LTI
AWNHNTHWADIE, 1 EXIIBFEOMIEZ WS invitro A7 ) —=V7REBRTH D,
¥, HBE. NATEZOMOBEEI 2R BRIEEZHWS & LU,

— I, AARED A L ABRBHENTAN—_A NI, EELESZRETA-DIZAVWS
RETiTAVy, bLIOEBETHLNDOANEEY A VARKBRH I 2B, 205D
FRZRELOAHIT-DICHETRAZEBRERERS AR L, @YUM E EDHRETH S,

V. DANVRI VTG VABRRLBREANVIZRBIBIVANVARBROBE, BXFRVE
B

MCB 2> 5 EHE GBSOk~ REMEFR CTREKEMICIEIMIZBN T, FNENICK HIE
TTEENRTVANZERBR, RUKRNMT/ KREEASLVINEDTANVZT VT 5 ADFE
flERER - B AT RBR AL EMTA7-DD 72 ha— A E2RETHILIZEETH S,

IDHH, UANRZ VT AT MR & ReEEATRERIL, R LR aB 2 R
T, 7 ha—ORECHL>TE, BEBTVANVRIERIN TV RN 2R HE
EZ, DOBBRNIRIET AL A2 HELTHIRETH B,

VT 7 ARRICHAND VAN AEZRET DICHT->T, FETHI LML T

HIANAERET AENIOVWTRIETREZFEMTALERNHIHEE L. [HFENT
TNNIANA] (BR) ZAVRETROVANVAYZ VT T 0 AZET LR LT 5
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ZEIZEVTIROL DI VT T AHES) (robustness) ZFEML7-WIRE L FRAILTEX
K, TEE (relevant) TA/VR] | THREY (specific) TNV T ANLRZ] RO [3E
¥ERBY (non-specific) ET VU AINA] ODERIIOWVWTCIL, HEEHREBSROZ &, '7/(
NATZ VT 7 AOTEFMNCH > TiE, ORML/ RER SV E0RETREPIC

JWZﬁEhﬁﬁwiﬁﬁféﬁ\@@%IETW(»ZﬁEQEEK%M/%iéﬂ\
EF%@?%&%?%T%%% T O HMANKLETH D, RNELIEOREREFEIET
B8 T{ﬂ[:@ﬁf’"iﬁkﬁré%pﬁf\é CIIFRATHhHD, FETHZENMONTND

'7/(/1/2037 VT 7 AT 5B AT, RIE(LOREBIKEMEICE T 5 37,
K%k/%%®ﬁﬁﬁ®%ﬁ\&@7ﬁt2ﬂﬁfﬁﬁ®ﬂﬁﬁﬁﬁfbéor#ﬁﬁ%
FETNTANR] ZFRAWTRHETEO LS UT T2 REEH DKM 2T+ 5581213,
RBRT A L OBRIC, oo N —TROANAOEREEET I EBLETHD, U
ANAZ VT T A TREEERRR LY EORE E TT 5 I, MIRRE ORI,/ #E
BNV Z BT VA NVABBRERICE VHBr SR T b2y, Thb ORERIZHE
W (BVIE) OT LS ERINDINETH S,

F 4, MBREORNT, RKEHEALZIZONWTO T A L ARBOKBRICHISE L 7 A
NAZ VTS5 ATRMRE. YA NLARZ YT T2 R TRIEMEFTRER K OSSR L2
WCBITDVANAERICET2EREFEEZRLTND, Ex2r—ARBESND, U
TOTXTOIr—X (A, B, C, D, E) BT, EEERHETLIYANLZ] 2
We o VT T ADRERIT 2 ERTHRETH B, &b BRIy —Rix, ¥y—RA L
r—ABTHD, FTHoEEOL bu A VALUAND T A NVRIERENZr— AL, @,
ERLOBEFEL LUIER LR, ¥—AC, DXIXEICH 5 Mlakr AV TER
mBLEZITE 9 LT AEA T, FOLEMRRBD b, HoBEmEP IS TES L

PBEIT. EOERIZOVWTHME R/ EHET NETHDH, ¥—AC, DERUREDHA,
UETANREFEDIARE L/ BETDZERRIEEN-TEY, METREFIZHELTY
HZEMWEETHD,

£ NABRLF OVTNOAE HRD HNRN T — A Th B, Ay — 2 TREGRO T L <,
A NVADRIEN,BEORFHT FEHERMTETAIALNR] 2BV CERTIZ &,

F—AB T oWEMWIOL ey A VR (T, FomEBHO ARK T RO R BRI FO
;9m%fﬁ%fb6kénfwévhu74wz%ﬁ%)@Aﬁ%@ﬂ@kml/x
BRASNVIPIIFETDII—ATHD, Ay —RATiE, v 7 AHMK YA /LA (Murine
Leukemia Virus) 0 ERHETFT LA N R 2 HAWETERIMERBNER SN DX
ThD,

BN ZZOonTIE, HEU A LR *;ﬂfré%b\%ﬁﬁ&@}ﬁ%?ﬁfréﬁﬂmﬁﬂj
HFiEzRAWTHRT 52 &, ABHHFOBRIZIX, XMuy v 70 bRAF—VXIIELE
EAF—NTRESNDR<ESL 3 oy FORBREALVYICET 2 A VARBRT — ¥
2T 52 &, CHO, C127. BHK ZDOMAELE, ROR XD ANA T Y F—<ilatkix
EEMEC LTI LETAVWONTWED, UANVRERIZERT 2 LZe EORMEIIHRE
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INTWRN, ZThoOMBBEONTEREL b o oA LV ARRL T+ BT S TEY
TVT T/ ABREINTWAHZENL, BEVSLZ TOREMEL e U A L AERKLFIZ
B4 5RBIX, @FE. FETHD, Fr—AAICEL D7 BEERMNET LVIA LR
FRAWEHREHT, EETLHILERH D,

F—AC : MEXIERMI/RERANLVTHIIZ, FolmEOLV Fr A NLALUND T A
NWABRGELTVDEHR, B h~DBREEITMON TV RN —RATHD (F3, HE2
TEHREINTWALDOET, FomEMmoL hu v L LR (#—RB) UADED) |
Ky —ATTANVADORNE/TREDO TEFMAREZITIBRICIZ, FELTVWSL AL
AFEDLDERNWDZ L, TOTANAEZRANE Z LARAREREES, BHEY A LX)
T TREROETNAVIANVR] ZFERAL, 2V 77 AOBRERZITANLONDIZESD
LOTHDHI EETFTIE, TREIMEABRIZIE. ZNLOTA NV ADORELRBRNE E
NHERETHY, 205 LOKIZEERNELLRIZBW I, REINZTA LR (X
% TR R TETNVTANR] ) ORNELORBEKFHICBL T —2 2852 L,
BRIV ZIZOWTIE, YZ VA NVARIHTAEVREE CREL AT ARHFEE
AW-RBREE T D &, RBRFOBRIZIXZ, My N7 PR — VL EE
FEA—NLTHESND2< b3 0y hOBRALVIICETEIANVARBRT —#
EHTHI L,

JF—AD: b F~DOREHELPA LN TNDLEUA VA (R3, HE1 2 EITREINTEHD)
BHIFRSUIERMT /KB A AV Rz, RESNES—RAThHDH, Kr—A0
LO/EIX, FINNRGEEDAROLND I &b, TOBAE, BRHENEZUA LA
FOHDETANARE/ BREDFMABRIZHNDZ &, RUYZ VA NVAIKT D
BVWEBRMLRELETIRHFEZRAWD Z L 2HIETS, RESN-UANLVRED
bOEEATDHIENTERVWEESIX, TEEVANLVR] X RENET VYA NVZA
EEATAZZE, BEIBRRUOARFELLIBIIBOWTYUZ YA LVARRELL BREEND
TEEFEHTAZ L, ITEFMERABRIIIYZ VAN ADOARFELLTREER, TOIHOD
FRZEERRNELLIRBIZBWTE, NELORREEERICBELTTF—42 25852 &,
RSV Z 2OV TIER, ¥R TA N AT 5EWVRRN EBESF T 2@ 22k H
FiEERWERREERTHZ &, ARPHEORIZIZ, Mrey VT MAF—AX
IEAERr— L TlEINTDRCEL 3 0y FORBRALTIZETE U A VAR
T—HERERHTDHI L,

y—AE : BAEEATRERFIEIC L > THEAET B 2 & TRV Y A L ADHIRX
KT FRERAL Y TR SNHE, ZOYA LA L TREMNR SRS 2 &
b0 D HDT, ZOEEMIT, BE. BOLARNEEX LN, BOTHRY, — A
LT, 20X 5 Ml AV ERSMELTR D LT AHE T, TOLEMENR
B, POBEEHHICHATES LV IBETH-Th, MBELED 2NN
B HET D RETh D,
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VI. 9AANAZ VTSV AOTEIME R TEEEEN

7 A WARTERCREFICE T B TR & TREWMITIT., "M 3T 27 aP—SRE
K OREMEHITODIIERTH D, BERIIBITD VA NAFLROEF DL L,
FEPALN TRV, HEWVEFRIZICEN T AP T A LR EDEIEREI &h
TV, Z9 LItBEOERIT, i RERICART 2EMERRANRE TR o722
THoT. +HITRMREIT SN ICMRRR TORITIERY, Lo, HoricitEfgir s
MRBRIROBBIZB T L, TANRY VT TV ACET BFE 1T > T 2L,
RID, HEOCEFRPDOEEVANAERETE B L ~D—ERORITEIC/LD, TAL
A7 VT T ARBROERZSHT- > Tid, REROFE, &8, HEEUFHEL BT S
LEbin, RBROBFHE ST LERD S,

TANAT )T T ARBRO BB, VTANVARHFERCREIIEN THEEELLNS
TRIZOWTHET S22, ROENOLDOFTREZMME T, 2K L L TUAARREDR
BB L2 EBNICFMET 22 810h D, ZOBHEERTHIZIE. RINT/ FER
SV RETRIZB T DA BB, LNDIREBOYANALAZERBNCHEM (X3
A7) L. UBOFNFNROTIRERZEAMII, BHEANTZ T AV RNEDOREREIIR
LSNP 2T THERHD, bL, WS ODPDARAT v Ik +5 7 VT F AR
RENBZOTHNIX, BT LHEETREOTRTOTRIZOWT LM T TR AR
P DREITRY, LaL, FMERUNDRT v 703, 7A VADRER/BEICET
HFERIZ, MBI BLEZ DAREIZ OV THEEL TR RETHD, REEHET,
TANZZ VT T ABRBICHWET 72 —FIZ oW THBA L, FOZYELZEEOMCT
HUERD D,

TANARE (T4 VABEME) (X, UA VAR FOBREITT A A ZREMOREIC
VR TD, VANLRZ YT Z U RZE L TEMEOR & & LA RIE TRIC OV T,
VANABBY DA = ALBRERICLEDODBRECLAONCELUTHEL, THT
HZ 8, RELZFMEL X9 & T2 TRICBIFARABRIZEL TIL. BEIZEX TRtz
VYT L. RIECHEBHET A LD ICHETREXTHD (BVIE, B.55H) .

TDANAT VT 5 ATRFMERERIZ. MCBIZFEETAZ A LNTWAE T A ILAD
P VT T UREERTHOICEmEND, THIZIX T, itz mi-sAkEr A LR,
XIFRETRFUICEKATARREERLAAFMETA N A YV TZ U RZELTYL, 5
BEDRKRIELZGAHT-OICERIND, BIEIX. 8F, K TRbEND, Lo T,
BEUVANABREQICETERADTHZ LIIRVW—F T, BHEYA LVAERKZHIZHRDS
EREDIIBADTHZELDHY I B,

EROL D, MR EITFEPHONITVANZAEZRBETEIVANAI YT T A
TRFEMERABRICIMZ T, ZRUND T A N A ERIE/TRET AENCET S TR
ZHhT 2RBREITORETH D, ZOTRERFEMRITHRER T, MR SICHEE N LN
TWRWHAXIIFEERTRISNTWRWT AL VAT, hoIRER A - A ERet
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EATHUVANAZHNS, ZORBIE. HFEDVANVZADOARER, TREEEKT S &
WHYBRIDLOLITERY, HRETETROL DI VT 7V AEHOKELZFENIT5 Z
LizhBd, FORGETENEOBRED YA NARENL REEAEZETIONEH LM
TAHIEREFELW (BVIE, CE2R) ., ZhbH0RBRIZ. BEDOUANVRIZLBY R
KT A REMEFTMT 272DIIT O iF TidZew, L7edioT, Z V77 A LT
K E DEE B AR ER S LD MLEITR,

A. DANZRI VTSV AOTIRFMEVCIEBRERTOLEDO VA L ZOER

ZVUT T ATLREFMEOCLIREEATICER SN VA VA E L TR, ®nLEiE%
THAREOHDVANALEFEELRIND VA VA, RUO—RIZ T A VA EHER
THRHDYRATADREANZET A N5 BRINIE > WER - {LFRICLERFEE2 R -
TmOANAERIRT XX THH, MEEEIT. LEMMRABR RO LB OB
B N T A KT A VR ENT-HAZ L RIS T, T AV AZADIBIRO LY M5 350
AT 0 ERH D,

1. TEHEYAAVR] & [EFATALNZK]

DANAZ VT T ARBRERERT D ETOERERSIL. FOL2RT7ANVAERER
TANRETDHILETHD, EATAVANAT TBHETALVR] . HERMET LY
ANA] B T3EERBETATANA|] O3O50HFITY —IZHT b s,

BA#ET A LR Lk, BUETERCHER IR IHREN, ToMoOREESSEEYE
WIRTETAZEDRHEONTWADY, HAWIEFEEDOTRERENRSH D TA N REERE—iX
RO TANVAT, UANVAZ VT I AT 5 IEFMBARICANGNDI LD TH
5, BHIERCAELIEN NG BEYAIVR) 2RENBRETIEINSHD Z
EETRTVERDD, 2O BEVANVA] ODAFERR#ETH2D, JANVAIZ VT
7 AT A TIEFHMIRERIC 2 E<EATE W (FIZIX, invitro THZIZENEIIZ
RAETHERETERY) BAIKIE, RELLT MBEMETLIANZA] ZAVWDHIE
W72, @Y TREMNETALIANVZ] Lk, BEPELNTWS, HIAHVIITFEEN
BONATVANAZEBEBIEELTWAUANZA, TRbbER-OBEL LLEROL D
T, REENEZTANVRAHZVIIFERREDOND U A VA L LI WA - (LEaHE
BxET2Lb0OTHB,

FomBERFEOMAEMRIZIZ, BE, REELV P A LV RR T TV ba v A VA
BFBRHFELTEY, ERHITERBRREO L O (C BRT) IFHEREEO LD (HilE
B ABIIRERT) B3HD, £00OMEBROAEEDIZOWVTIE, FoRETEMN
FolmELV  aUvANVAEREL / RETIENEBELTWVDZEEZALMNMILTEL
VERDHDH, ZODHIZE, A XIHAKOHBEOBE. <~V AHMKEY 1 /LA (Murine
Leukemia Virus) % MEFEMETFTNLIANA] L LTHWAE LW, =T FRE AL —/—
A /v A (Epstein-Barr Virus, EBV) (22X 0 B UV /"BREAREILT A& THONLE
J 7 a—FAHRE ST 5 NREOF AR, ZORETER ((TH1hD) ~
ATGANRAERE/ BRETHEANEZETDHIIELZHLNIILTEBLLRETH D, K

10
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FERIH T A VX (Pseudorabies Virus) & FEAET L UA LR L LTHEHATE 5,

HETEPTVANADBRERLAREMICEA L T—RICEDRBREDREN ¥ H T 5 5% fEhr
THZENHOTHAHEE, TROLURTIERBIEEIITIANZAI VT 5 AL 3
EHT ALV TORYE (robustness) ZENTT 22 ENERNTHIBAICERT LT A
WAZ VT T v AR Tl, BRoME2E ok~ THEBRAEMNETA AL
A ERAWVWALERD D,

EAE Y ANV R BERNETFTATALANLR] AVERRIZEVELNEF—Z I,
ZHOLEETOFMERE LTHATEAGELHA, VANVRIAL 7OT_TIZhbT
S>THRRBRT ZLEITR, PEALEC AL ICS L THICEF I EZ RT 7 A L 2
ZEHXELTERTHERETHD, TNHDOUANAZEIVEON-HRIT, METERD
VA NWVARGAL  BRERENCET L R THERRFERLE LS, OB UANVAY
{IFEERIRT A3, MIERORE L ZNE EIFIT LRl 0L Hd RBIETRETH
DINAEFT B,

IREEFH B - L FRIBEE TR T HAERARETATANADR, RCBEIZT AR
VTV ABRBRICEREINTEZEREOLD VA NVAOH A2 LFA— 1ITRT,

2. FOMOPEER
FOMDEERIZLLTOELEEBY TH B,

a) MAOMOMEINTRMTEZTANVAREE LY, 2L, ZhBWVWOLARETH S
EIIRR B 220y,

b) AT EENTNRO YA LADKRHICEL T, RERSEOFRETRICENT, 4
R TEREOREWT v A ERBLINTWALERD D,

c) VANADBIRICHTe>TiE, 7V 77 ARBREEFEICBEHEL L0 ARk
MEEETHNETHD,

L UANRI YT S VAOIRFARBRECIRERBHIRBROTF AL L EHER

1. BRERF v 7

BLERERRIC Y A VA ZHHIAL Z i, GMP EA LA THEYTIZAW, LER>T,
TANZT VT 5 RARBRIT, TANREEROE D £ 2 08 2 72 MO ER K
RTITONBENEThD, £, BUTRORyr—AF YU 2R L, #HICHEELE
BUEHYE L o VADEMMBEE BT D ENER L TRBEERT 2% Th 5,

2. MEVATADRr—AVE TV

ARIr—NEF O DREHEEELNCT AL, A=A EFY L LR TREORESR
X, EBEOHETRELZTEANET IR LELDETRETHE, Juw NS5 7EE
WZDOWTiE, 7 Ly RE, BIE, Ny RERICHTHIEOLER (b b

11
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