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             1 General information 
1.1 Provide the AVD number  

 
 

      AVD1150020174288 
 
  

1.2 Licenced establishment  
 
 

 

Name of the 
licenced 
establishment  
 

     UMC Utrecht  

 Email address 
contact person 
 

info@ivd-utrecht.nl 

    Email address 
Animal Welfare 
Body (Optional) 

      info@ivd-utrecht.nl 

     
1.3 Responsible researcher Title, first name, 

surname  
   

 Phone number 
 

   

    Email address     
     

 
1.1 Title of the project       Immune receptor mediated control of tumors 

 
 
 2 Used animals 

2.1 Provide, for each appendix 
and species, information on 
the number of animals that 
have been used.  
-If not all species stated on 
the licence have been used, 
provide an explanation.  
-If the actual numbers 
differ from the licenced 
numbers, provide an 
explanation.  

     Appendix 1 Humanized tumour models: subcutaneous 
Number of mice used: 576  
Licenced number: 2600 
 
The actual number of animals we used is lower than the licenced 
number. We calculated the licenced number based on the expectation 
that we would perform 8 experiments per year. The actual number of 
experiments was 3-4 per year. Experiments were mainly performed 
sequentially. This allowed us to use lessons learned from one 
experiment for the design of the next experiment, optimizing the 
usage of mice resources. One experiment (including analysis) takes a 
few months, so performing 8 experiments per year was not realistic.  

Form 
Retrospective assessment 
(Version July 11, 2018) 

 
· This form should be used to provide information required for 

the retrospective assessment 
· For more information on the retrospective assessment, see the 

Guidelines to the retrospective assessment on our website 
(www.centralecommissiedierproeven.nl) 

· or contact us by phone (0900-2800028). 
 



     

 

Appendix 2 Humanized tumour models: metastatic 
Number of mice used: 735  
Licenced number: 3900 
 
The actual number of animals we used is lower than the licenced 
number. We calculated the licenced number based on the expectation 
that we would perform 12 experiments per year. The actual number of 
experiments was 4 per year. Experiments were mainly performed 
sequentially. This allowed us to use lessons learned from one 
experiment for the design of the next experiment, optimizing the 
usage of mice resources. One experiment (including analysis) takes a 
few months, so performing 12 experiments per year was not realistic.  
 
Appendix 3 Humanized tumour models: Orthotopic 
Number of mice used: 28  
Licenced number: 1775 
 
We have overestimated the number of animals needed for orthotopic 
experiments. The main reason for this was that setting up the 
orthotopic experiments was more difficult than previously expected. 
 
Appendix 4 Humanized tumour models: Safety testing 
Number of mice used: 10 
Licenced number: 1625 
 
We have overestimated the number of animals needed for safety 
experiments. The main reason for this was that for most compounds 
we were in a starting phase and that mice lack the expression of the 
human genes targeted by these compounds. Generating mouse strains 
expressing these specific genes, without having established in vivo 
efficacy in xenograft models is not preferrable.   
 

2.2 Provide, for each appendix 
and species, information on 
the severity experienced.  
-If this differs from the 
severity estimated in the 
application, provide an 
explanation. 

Appendix 1 Humanized tumour models: subcutaneous 
Discomfort level 
Mild: 36%  (20%) 
Moderate:56%  (75%) 
Severe: 7%  (5%) 
 
Appendix 2 Humanized tumour models: metastatic 
Discomfort level 
Mild: 22%  (5%) 
Moderate:64%  (80%) 
Severe: 14%  (15%) 
 
Appendix 3 Humanized tumour models: Orthotopic 
Discomfort level 
Mild: 0 %  (10%) 
Moderate:100%  (80%) 
Severe: 0 %  (10%) 
 
Appendix 4 Humanized tumour models: Safety testing 
Discomfort level 
Mild: 100%  (0%) 
Moderate: 0%  (99%) 



     

 

Severe: 0%  (1%) 
 
Between brackets: estimated discomfort percentages. 
 
For appendix 1 and 2 the estimated moderate discomfort is higher 
than the real moderate discomfort, so we overestimated the moderate 
discomfort. The estimated mild discomfort was lower than the real mild 
discomfort. A reason for this is that for some experiments the 
experimental aim was not efficacy / survival but other parameters as T 
cell persistence / proliferation at early time points. Therefore, mice 
were sacrificed before HEP was reached and low number of procedures 
were performed (less than 10), consequently mice were classified as 
mild discomfort.  
 
For appendix 3 and 4 the estimated discomfort differs from the real 
discomfort. For both, we only did one experiment, with a low number 
of mice, which could explain why these values differ from the 
estimated ones. The real discomfort, based on one experiment only, 
with a low number of mice, is probably not representative and 
provides insufficient insight. 
 
  
       
 3 Replacement, reduction and refinement 

3.1 Replacement 
Have there been any 
developments in your 
scientific field which would 
replace some or all of the 
use of animals?  
– If so, describe these 
developments. 
- If so, to what extent have 
these developments been 
implemented in this 
project? 
- If so, to what extent can 
these developments be 
used in future projects?  

 

  New immune receptor candidates are tested extensively in vitro 
using 2D models (read-out cytotoxicity, cytokine production, 
proliferation…). Only when the candidate meets the go/no go criteria it 
will be selected for in vivo testing (see 4.2). 
Since 2018 we have developed 3D models for different tumour types. 
New candidates that were selected for testing in vivo, were also tested 
in our 3D model. The outcome of the mouse experiments will also be 
used to refine our advanced in vitro models to gain better predictive 
power of compound efficacy without the use of animals. However, for 
this we need a larger data set. This concept will be further developed 
in an OncodePACT (Nationaal Groeifonds) work package.  
 
 
 
 
 
  

3.2 Reduction 
Have there been any 
developments in your 
scientific field which would 
lead to a reduction in the 
number of animals?  
- If so, describe these 
developments 
- If so, to what extent have 
these developments been 
implemented in this 
project? 

       
No, there have not been any developments which would lead to a 
reduction in the number of animals. However, we always try to reduce 
the number of mice by looking critically at the design of an 
experiment.  
For example: 

- We did a pilot experiment to investigate the 
growth/engraftment of 4 solid tumour cell lines. Per cell line 
we tested two doses of tumour cells. To reduce number of 
mice we injected mice on both flanks (each mouse received 
the same tumor cell line in left and right flank, only different in 
cell numbers). This did not increase discomfort of the mice, 



     

 

- If so, to what extent can 
these developments be 
used in future projects? 
- Were the estimated 
numbers for each test 
group appropriate for 
statistical analysis?? 

since the sum of both tumour sizes was used as total tumour 
volume for HEP 

- We combined experiments that use the same controls to 
reduce the number of animals we use.  

 

   3.3 Refinement 
Have there been any 
developments in your 
scientific field which would 
reduce the harm to the 
animals?  
- If so, describe these 
developments 
- If so, to what extent have 
these developments been 
implemented in this 
project? 
- If so, to what extent can 
these developments be 
used in future projects? 
-Were the used animal 
monitoring regimes 
adequate? 
 - Can the humane 
endpoints be refined? 

      Over the past 5 years we have adjusted the following things to 
reduce/ prevent the discomfort of the mice as much as possible: 

- We prolonged the acclimatization period from 1 week to 2 
weeks. In this period we gave the animals breeding chow as a 
boost 

- We gave them wet food prior and after irradiation and IL2 to 
try to reduce the body weight loss 

- We increased health check frequency when we observed 
weight loss after IL2/pamidronate injection and irradiation (we 
monitor these mice daily) 

- We reduced the IL2 dose to try to minimize side effects 
- We agreed with the IVD to lower the tumor size that we use to 

determine HEP for solid tumors (before it was 2000mm3 and 
now we agreed to use 1500mm3) 

- We took into account the cumulative discomfort (if some mild 
procedures are repeated over time, it will be counted as 
moderate), and decrease the number of different procedures 
by combining them 

 
We will continue to do all of these measures in future projects. 

 
4 Strategy 

4.1 Are the animal models used 
still the most appropriate 
for this type of study? 
Please, provide an 
explanation.  
-If not, describe when this 
has been observed,  to 
what extent the animal 
models have been adapted, 
and/or the project has 
(temporarily) been 
stopped?  
 

    Humanized mouse models represent a valuable additional tool to 
answer biological questions and provide data on efficacy and safety 
regarding candidate immune receptor mediated anti-tumour therapy. 
    First, on-target anti-tumour efficacy is an important read-out of 
these models. An advantage of these models compared to in vitro 
assays is that these models allow long-term growth (months) of 
(primary) human tumour cells and therefore long-term interaction of 
tumour cells with immune therapy. A second read-out, unique for 
humanized tumour models in mice, is the homing (trafficking) of 
receptor engineered cells to the tumour and/or tumour 
microenvironment and evaluation of long-term persistence of 
engineered immune cells. Third, the tumours that engraft in 
humanized mice form a complex tumour microenvironment including 
blood vessel networks that are not (yet) possible to model in vitro and 
receptor-based immune therapy needs to overcome possible barriers 
to target the complexity of these tumours. Also, changes in the human 
tumour and its microenvironment under the influence of therapy can 
be assessed. Another advantage of these humanized models is their 
ability to engraft human receptor engineered cells. We can directly 
evaluate the potency of our ex vivo production protocols (research 
grade and GMP-grade) that are optimized for human cells and as such 
these results have important translational value for the initiation of 
clinical studies using these products. In addition to in vitro data, the in 
vivo read-outs provide biological data as well as on-target efficacy and 



     

 

off-target toxicity information that is requested by the authorities 
before initiation of a clinical trial. 

4.2 
 

Were the go/ no go 
moments described in the 
application and the criteria 
for deciding whether the 
procedure/project will be 
continued or cancelled 
adequate to prevent the 
undue use and/or 
suffering of animals? 

      Yes, they were adequate. As described in the CCD, we had 
designed a go/no go moment in the research pipeline before candidate 
immune receptor based therapy can be tested in humanized mouse 
models.  
Immune receptors that have not previously been tested in mice were 
considered for testing only when:  
- Receptors (alone or in combination therapy) are active against a 
broad panel of tumour cell lines and primary tumour cells, but not 
against the healthy counterpart cells in vitro 
- The stability and formulation of the receptor platform is suitable for 
in vivo studies, in other words only in case stable and suitable dosage 
of compounds can be produced an in vivo study is initiated. 
 

      
 5 Achievements  

 
5.1 Explain whether, and to 

what extent, the objectives 
set out in your application 
have been achieved.  
 

      The main objective of the project was to develop the next 
generation effective and safe anti-cancer immunotherapy based on 
defined immune receptors. 
TEG001 lead compound was selected based on its hematological 
tumour recognition profile and safety profile in the different in vitro 
and in vivo efficacy-safety balance assays performed. The TEG001 
application including the pre-clinical mouse tumour model data was 
approved by the Dutch regulatory authorities (Centrale Commissie 
Mensgebonden Onderzoek (CCMO)) for testing TEG001 in a phase I 
clinical trial in man. 
In the meantime that we are taking our first receptor-based compound 
to the clinic, our research is focussed on constantly optimizing and 
implementing new knowledge into the next generation of 
immunotherapy against cancer using immune receptors that target 
cancer as a metabolic disease. The working mechanisms of this class 
of immune receptors are not yet fully understood and we have found 
that defined receptors work best against certain tumour types. 
In line with our CCD objectives, new TEG formats (such as TEG003 
and TEG004) were created by manipulation of different immune 
receptors during these years. These new developed TEGs showed 
improvement in terms of efficacy when compared to TEG001, leading 
to the next generation of immunotherapy.  
Moreover, not only new TEG formats have been developed. In line with 
the CCD, we have created new immunotherapy formats such as 
bispecifics (soluble format). We have successfully set up an in vivo 
model to test these bispecifics.  
 



     

 

Although we are satisfied with these results we expected to generate 
and test more new leads. When the CCD was written we expected to 
have more manpower and funding. This would have led to more 
experiments.  
For the same reason we were not able to set up orthotopic models. 
Since these models are very complex, we did not have the manpower 
to set it up. We decided to focus on our strength: solid and metastatic 
tumour models.  
 
 

5.2 What other benefits have 
been accrued from the 
work to date, and are 
further benefits expected? 

    Individual mouse experiments that we have performed during the 
last 5 years have resulted in a better understanding of the efficacy and 
shortcomings of our candidate therapeutic concepts. This led to 
successful improvements of some of our concepts, bringing them 
closer to the clinic. The outcome of the mouse experiments will also be 
used to refine our advanced in vitro models to gain better predictive 
power of compound efficacy without the use of animals. However, for 
this we need a larger data set. This concept will be further developed 
in an OncodePACT (Nationaal Groeifonds) work package.  
 
We intent to communicate all relevant (positive and negative) findings 
with the scientific community, which resulted in a high number of 
mouse experiments included in scientific publication.  

- 2022 Nat Biotechnol;  
-  2021, Journal for ImmunoTherapy of Cancer;  
-  2019, Blood Advances;  
- 2020, Journal of Leukocyte Biology;  
- 2021, Front in Immunol)  

From 10 mouse experiments we have still manuscripts in preparation. 
In conclusion, once a model is established, 80% of the experiments 
are used in publications. 
 
 
 

      
 6 Other aspects 

6.1 Are there other aspects 
that may be important for 
the performance of the 
retrospective assessment? 

In general, no big concerns were encountered during the performance 
of the experiments. The main issues during the last five years were: 
 
-Delays in starting mice experiments due to T cell production. It is 
already solved as we further optimized the protocols, so experiments 
can be started on time.   
 
-We had a breast cancer model in which estrogen pellet was injected. 
We observed that mice got quite sick after it. Therefore, we stopped 
these experiments. Further optimization needs to be done if this model 
is used in the future so discomfort of the mice is reduced.  

      
 7 Lessons 



     

 

7.1 What lessons can be learnt 
with respect to the design 
and execution of  future 
projects? 

Changes we applied, in consultation with IVD, to increase quality of 
our research:  

- To prevent cage effect we house animals from different 
experimental groups in the same cage 

- The people performing the animal experiment are blinded for 
the different experimental groups  

 
We will keep doing this in all our future experiments.  
 

      
 8 Signature 

8.1  This form must be signed by the establishment licence holder or the 
portfolio holder. The undersigned declares: 

- that the answers to the questions above have been discussed 
with the Animal Welfare body. 

- that the form has been completed truthfully 
 

  Name 

  Date 
 

    
 
 
 
 
 

 Signature 
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1 Algemene gegevens
1.1 Titel van het project Immuun receptor therapie tegen kanker: effectief en veilig

2 Gebruik dieren

2.1 Welke diersoorten zijn 
gebruikt? 

muis

2.2 Hoeveel dieren zijn 
gebruikt?

Appendix 1: 576
Appendix 2: 735
Appendix 3: 28
Appendix 4: 10
Totaal aantal muizen: 1349

2.3 Wat is het werkelijke 
ongerief dat de dieren 
hebben ondergaan?

Appendix 1: 
Licht: 36%
Matig:56%
Ernstig: 7%

Appendix 2: 
Licht: 22%
Matig:64%
Ernstig: 14%

Appendix 3:
Licht: 0%
Matig:100%
Ernstig: 0%

Appendix 4:
Licht: 100%
Matig: 0%
Ernstig: 0%

3 Opbrengsten
3.1 Wat zijn de belangrijkste 

opbrengsten van het 
project?

De belangrijkste opbrengst van dit project is dat we nieuwe inzichten 
hebben verkregen die kunnen bijdrage aan een effectievere en veiligere 
immuuntherapie voor patiënten met kanker. Het immuunsysteem is 

Aanvulling Niet-technische 
samenvatting 
Beoordeling achteraf 20174288-BA 
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 cruciaal in de bescherming tegen bacteriën en virussen, maar speelt ook 
een belangrijke rol in het opruimen van kankercellen. Immuuntherapie 
is een nieuwe vorm van kankerbehandeling, die gebaseerd is op dit 
natuurlijke vermogen van immuuncellen om kankercellen te herkennen 
en op te ruimen. Ons onderzoek is gericht op het voortdurend 
verbeteren en ontwikkelen van nieuwe ideeën voor immuuntherapie 
tegen kanker.  
De afgelopen jaren hebben we in ons lab verschillende nieuwe concepten 
voor immuuntherapie ontwikkeld. Vervolgens hebben we de 
werkzaamheid van deze nieuwe therapieën getest in verschillende 
muismodellen.  
 

   

4 Nieuwe inzichten 
4.1 Zijn er nieuwe inzichten die 

kunnen leiden tot 
vervanging, vermindering 
en/of verfijning? 

Vervanging:
 In het laboratorium zijn wij ook bezig met experimenten zonder het 
gebruik van muizen. We testen de nieuwe immuuntherapieën 
bijvoorbeeld ook in 3D modellen. Deze modellen bestaan uit 
verschillende celtypes en structuren (zoals mini-organen en tumoren), 
die de omgeving van de tumor in enige mate kunnen nabootsen. We 
willen de resultaten van 3D modellen vergelijken met de resultaten 
van de muis modellen, om te kijken hoe voorspellend de 3D modellen 
zijn. Hier hebben we eerst meer data voor nodig.   
 
Vermindering: 
Om het aantal dieren zo laag mogelijk te houden hebben we voor elk 
experiment heel precies het aantal benodigde muizen berekend wat 
nodig is om goede wetenschappelijke resultaten te verkrijgen. We 
gebruiken voortdurend wetenschappelijke literatuur om herhaling van 
reeds uitgevoerde experimenten te voorkomen. 
In geval dat we nieuwe tumor types hebben gebruikt, hebben wij eerst 
een pilot experiment uitgevoerd om een nieuw model te ontwikkelen. 
Voor volledige muis experimenten gebruiken we dus altijd een 
proefopzet die al eerder getest is en werkt.  
Om het aantal dieren dat we gebruiken te verminderen hebben we ook 
experimenten gecombineerd die dezelfde controle groepen nodig 
hebben.  
 
Verfijning: 
De afgelopen 5 jaar hebben we in overleg met de Instantie voor 
Dierenwelzijn een aantal dingen aangepast om het ongerief bij de 
muizen te verminderen/voorkomen: 

- We hebben de periode waarin de muizen kunnen wennen aan 
hun nieuwe omgeving, verlengd van 1 week naar 2 weken. In 
deze twee weken voor de start van het experiment krijgen de 
muizen fokvoer, wat rijker is aan voedingstoffen, waardoor de 
muizen goed op gewicht zijn voordat we beginnen met het 
experiment.  

- We geven de muizen week gemaakt voer voor en na 
behandeling om het gewichtsverlies te 
verminderen/voorkomen.  

- We controleren de muizen dagelijks in het geval dat er 
gewichtsverlies optreedt tijdens het experiment. 
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- We hebben de dosis van bepaalde vaste medicatie verlaagd
om het ontstaan van bijwerkingen te beperken

- We laten de tumor minder groot groeien.

5 In te vullen door CCD
Publicatie datum

Andere opmerkingen 
A d  ki

20-11-2023

Het betreft een beoordeling achteraf.
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