
File S1 – 3RsAGENT: Supplementary information and practical guidance  
Questions are intended as stimulus and do not claim to be exhaustive. They are meant to assist with prospective project evaluation and severity assessment 

as well as with retrospective project evaluation according to actual observations. 

Answers to questions should be categorised as factors of harm or modulating factors. Observations made during generation, breeding and maintenance of 

GA animals should be recorded for a continuous monitoring, assurance of the 3Rs and respectively for a retrospective project evaluation. 

1. Genetic engineering 

Potential adverse effects of different genetic engineering techniques should be kept in mind when defining factors for prospective severity assessment. The 

accuracy of techniques used for gene alteration has been significantly improved during the past years. In particular, genome editing and subsequent generation of 

GA animals has speeded up with further developments of the CRISPR/Cas9 technology [1–3]. Nevertheless, adverse effects can still occur and should be considered 

as uncertainty factors when generating a new line. Overall, the chosen method should be justified according to the scientific question, the intended genetic 

alteration, and the required number of animals. Since prospective evaluations are hypothesis-driven, the prospective severity and appropriateness of refinements 

have to be confirmed by an actual welfare assessment of the animals. However, a formulation of potential welfare implications prior to the generation will help to 

identify problems and hence improve the welfare of animals [4]. 

 

Prospective project evaluation Retrospective project evaluation 

 

Describe harm causing procedure or factor of 

harm:  

 Which technique of genetic engineering is 

used? 

 

 

List modulating factors of harm according to 

actual observations that have not been 

considered for prospective project evaluation: 

 Are side effects present? 

 Are animals born with the desired genotype? 

 How many generations of crossing are/were 

needed to obtain the desired genotype 

including backcrossing to a specific genetic 

background? 

 

 

Indicate modulating factors of harm that 

influence severity: 

 a randomly genome engineering technique 

used with a higher probability of side effects? 

 Is there a chance to use a more specific 

technique with less expected side effects? 

 How efficient is the technique compared to 

other methods? 

  



2. Sterile males 

Infertile males are necessary to induce pseudopregnancy in female foster mice as a precondition to successful embryo transfer. Infertile males can be produced 

by surgical vasectomy or by breeding of infertile males. In case of surgery, the impact of the procedure and associated postsurgical pain are factors of harm and 

refinement strategies are essential. The procedure of surgical vasectomy is commonly classified as moderate severity. Here, a surgical access to the spermatic cord 

can be obtained by scrotal or abdominal access. Perioperative analgesia is required for both surgical options. Compared to the invasive procedure of vasectomy, 

breeding of sterile males is possible [5–7]. In both cases, the need for single-housing should be questioned to reduce stress for the male mice between mating cycles 

[8]. 

 

 

Prospective project evaluation Retrospective project evaluation 

 

Describe harm causing procedure or factor of 

harm:  

 Which method is used to produce sterile 

males?  

 

 

List modulating factors of harm according to 

actual observations that have not been 

considered for prospective HBA: 

 Did animals recover well from anaesthesia?  

 Any signs of impaired well-being or delay in 

wound healing? 

 

 

Indicate modulating factors of harm that 

influence severity: 

 In case of surgical vasectomy, is an adequate 

analgesia used for perioperative pain relief?  

 How experienced are the surgeons? 

 How are sterile males kept between „mating 

cycles? Is single-housing required? 

 

3. Production of blastocystes (superovulation protocols and female donors)  

In the process of creating a new mouse line or rederivation of a mouse line into an animal facility, superovulation of female donor mice and subsequent 

transfer of embryos to foster mothers are inevitable and frequently conducted techniques. However, appearance of harm has to be taken into account when planning 

and conducting such procedures. Induction of superovulation by hormone treatments with PMSG and HCG followed by collection of oocytes for in vitro 

fertilization (IVF) with spermatozoa is the common way to generate embryos. If IVF does not work for strain dependent reasons, natural mating of female and 

male mice and subsequent collection of pre-implantation embryos is another option. However, there might be differences in strain and age dependent stress 



susceptibility that should be considered. Kolbe et al. [9] reported that adult C57BL6/N female mice mostly tolerated mating and copulation well, while prepubescent 

female mice tended to show defensive behaviour towards male mice. However, there were no differences in the level of stress hormones measured from faeces. 

Moreover, numbers of obtained blastocysts were significantly higher in juvenile compared to adult females, having a positive effect on animal numbers needed. 

 

Prospective project evaluation Retrospective project evaluation 

 

Describe harm causing procedure or factor of 

harm:  

 Which method is used to obtain blastocyst? 

 

 

List modulating factors of harm according to 

actual observations that have not been 

considered for prospective HBA: 

 Did superovulation work in the respective 

strain? 

 Was the yield of blastocysts sufficient? 

 

 

Indicate modulating factors of harm that 

influence severity: 

 Which resources method and methods are used 

to produce blastocysts?  

 Are female donors needed to receive 

blastocysts or is cryopreserved material 

available? 

 Which superovulation protocol is used? 

 Which effect does superovulation have on 

females well-being? 

 Is IVF or natural mating performed and how 

will the mating affect females’ well-being? 

 

4. Embryo transfer and foster mothers 

The transfer of embryos into the uterus of recipient female mice which serve as foster mothers is the standard procedure for rederivation or new import of 

strains to an animal facility by maintaining the hygienic status. Embryo transfer (ET) can be conducted nonsurgically or surgically. Positive impact on pregnancy 

and birth rates as well as implantation-related discomfort have been demonstrated for nonsurgical ET (NSET) [10]. However, in most institutions surgical ET is 

performed. Since this technique is always associated with pain and distress for the animal, adequate anaesthesia and analgesia are fundamental requirements. 

Moreover, success rates shown in the number of born animals versus number of transferred embryos differ notably dependent on the chosen mouse strain. Since 

repeated use of foster mothers has been shown to deliver consistent results [11], a second ET on the same mouse should be considered with regard to animal 

welfare aspects and the reduction of animal numbers. 



 

Prospective project evaluation Retrospective project evaluation 

 

Describe harm causing procedure or factor of 

harm: 

 Which method is planned for embryo transfer? 

 

 

List modulating factors of harm according to 

actual observations that have not been 

considered for prospective HBA: 

 Did animals recover well from anesthesia? 

 Any signs of impaired well-being or delay in 

wound healing? 

 How efficient was embryo transfer (consider 

ratio of embryo resorption vs. born animals)? 

 

 

 

Indicate modulating factors of harm that 

influence severity: 

 Does the embryo transfer include surgical 

interventions or is non-surgical ET 

performed? 

 Is unilateral or bilateral ET performed? 

 Is an adequate analgesia planned for 

perioperative pain relief? 

 Which strain is used as foster mothers and 

how are the expected success rates for embryo 

transfers? 

 How experienced are the surgeons? 

 

5. Phenotype characteristics 

When evaluating potential harm of a genetically altered line, phenotypic characteristics will be the major component for harm assessment. Collection of 

information relevant databases, e.g. Mouse Genome Informatics (MGI), provide an overview on gene functions. If a new line is generated by cross-breeding, 

information on phenotypes of established GA mouse strains can be found online at the websites of The International Mouse Phenotyping Consortium (IMPC), the 

International Mouse Strain Resource (IMSR), Mouse Phenome Database (MPD) or the European Mouse Mutant Archive (EMMA), to name the most prominent 

resources. Most commercial breeders of laboratory animals also provide information on their websites about the strains they offer. This information also helps to 

estimate potential adverse effects when altering the gene of interest or crossbreeding two established strains. Nevertheless, in most cases a varying factor of 

uncertainty remains. A systematic actual welfare and severity assessment of animals born will lead to clarity and a line-specific description can be developed [12]. It 

is important to pay good attention on all phenotypic characteristics regardless of whether they affect organic functions or behavioural patterns. There are numerous 

studies reporting poor maternal behaviour with subsequent negative consequences for the offspring in genetically altered mice [13]. It is obligatory to consider 

such factors of harm when performing a systematic actual welfare and severity assessment especially in new lines. 



In case of maintenance of established lines, phenotypes are well described and the harm assessment is based on information from previous breeding as well 

as on information on the phenotype found in the literature and databases. Nevertheless, if phenotypic data from established databases should form the major basis 

for severity assessment, a further analysis of data with respect to potential impairment of animal well-being is necessary. In this process, veterinarians and Animal 

Welfare Committees should be involved, but also scientists are in charge of investigating the correlation of phenotypic characteristics with the degree of burden of 

the animal [14].  

When progressive disease phenotypes are present, duration and intensity of occurring pain, suffering, or distress are of special interest and need to be taken 

into account to assign a certain severity degree. Guidelines on severity classification of various phenotypes support researchers, animal welfare bodies, and 

authorities [15–17], and can support a case-by-case evaluation of experienced persons at a cage-side level. 

 

Prospective HBA Retrospective HBA 

 

Describe harm causing procedure or factor of 

harm:  

 Which phenotype is expected? 

 

 

List modulating factors of harm according to 

actual observations that have not been 

considered for prospective HBA: 

 Can animals with progressive phenotypes be 

used earlier? 

 What percentage of animals show a harmful 

phenotype?  

 Is the phenotype present in different 

genotypes?  

 Which severity degree would you assign for 

each genotype related phenotype? 

 

 

 

Indicate modulating factors of harm that 

influence severity: 

 Are effective refinement measures available 

and in place to reduce the severity of harmful 

phenotypes? 

 How will monitoring of animals with 

progressive phenotypes be implemented? 

 Does severity cumulate over the entire 

lifespan of the animal? 

 

6. Hygienic and husbandry conditions 

Hygienic and husbandry conditions are of great significance regarding the manifestation of phenotypes. Consideration of the hygienic status of an animal 

facility and in case of animal transfers, comparison of the original animal facility with the destination facility, helps to perform a prospective severity assessment 

of the expected phenotype. In particular, immunocompromised mouse lines, which are of huge interest for current research on the immune system, tend to respond 

to certain pathogens or opportunistic agents with health problems often in the digestive or respiratory system [18], which can be reflected in unwanted phenotypes. 

Whether or not immunocompromised animals should be considered as carrying a harmful phenotype per se has not been decided consistently across Europe. 



However, there are some clear votes for the classification of breeding immunocompromised animals under a project license [12,19]. Moreover, the hygienic status 

of the facility might influence the development of progressive phenotypes in animals carrying harmful phenotypes per se, e.g. colitis [20,21].  

Husbandry conditions comprising housing and care standards such as cage system, bedding, enrichment material and of course the expert knowledge and 

observation skills of animal caretakers also contribute to animal welfare. Thus, refinement measures on the husbandry level have a huge potential to ameliorate 

harmful phenotypes and should be examined thoroughly. 

In case of an uncertain phenotype, identifications of possible hazards within the animal facility is the only appropriate measure to estimate factors of harm 

that might contribute to a harmful phenotype. Analysis of the hygienic status including an eighteen months health monitoring report according to FELASA 

recommendations [22] can give information on the absence or presence of potential pathogens that might affect the phenotypic expression of the know genotype. 

 

Prospective project evaluation Retrospective project evaluation 

 

Describe harm causing procedure or factor of 

harm:  

 How do local hygienic and husbandry 

conditions influence phenotypic 

characteristics? 

 

 

List modulating factors of harm according to 

actual observations that have not been 

considered for prospective HBA: 

 Have unexpected observations on the 

phenotype according to hygiene and 

husbandry appeared? 

 

Indicate modulating factors of harm that 

influence severity: 

 Are hygienic barriers or housing conditions 

available that minimize suffering? 

 

7. Breeding scheme and surplus animals 

Since the appearance of a phenotype is related to the genotype, breeding schemes are sensible tools to reduce or even completely avoid animals with harmful 

phenotypes. In accordance with the research project and need of certain animal numbers, breeding strategies should be modified. For example, heterozygous 

breeding might reduce the appearance of unwanted harmful phenotypes present in homozygous animals and heterozygous mating with wildtype animals might 

even completely avoid harmful phenotypes. Such breeding strategies are only applicable if the genotype is known. In other cases, such as in syndromes, where 

identification of the genotype is part of the study and the effect of the genetic modifications on the phenotype is unclear, targeted variations of breeding methods 

might not help to minimize the amount of animals carrying a harmful phenotype and might be scientifically contraindicated. Taken together, the scientific value 

of the phenotype - is it an unwanted side effect, or the focus of the research project? -  determines the range of possible breeding strategies. Moreover, the amount 

of surplus animals should be balanced against the number of animals that are of interest to the research project. Producing surplus animals without a harmful 



phenotype that have to be sacrificed without a good reason cannot necessarily justify reduced production of animals carrying harmful phenotypes [23]. However, 

due to the nature of breeding it is not possible to calculate exact animal numbers with sufficient certainty to produce only those animals needed for the research 

project. In addition to available literature on genetics and breeding planning, several expert working groups have drawn up recommendations that provide 

sufficient options to reduce animal numbers [24,25]. 

 

Prospective project evaluation Retrospective project evaluation 

 

Describe harm causing procedure or factor of 

harm:  

 Which breeding scheme is planned to be used? 

 

 

List modulating factors of harm according to 

actual observations that have not been 

considered for prospective HBA: 

 Can breeding scheme be optimized? 

  

Indicate modulating factors of harm that 

influence severity: 

 Does the breeding scheme focus on the 

production of animals carrying less severe 

phenotypes? 

 Is a breeding scheme necessary that also 

produces animals with undesired/not useful 

genotypes? 

 How will surplus animals be used? 

 

8. Genotyping and tissue sampling 

Working with genetically altered animals requires reliable identification of the individual. There are various methods for animal identification that can be 

permanent or non-permanent, invasive or non-invasive and might at the same time generate tissue sampling for genotyping or not [26]. Regarding animal welfare 

aspects, it is always recommended to choose the least invasive method of tissue sampling that successfully identifies the animal. However, there are limiting factors 

regarding the applicability of some methods depending on the age of the animals. For example, distal phalanx removal can identify newborn animals with 

simultaneous tissue sampling at a stage of age when other methods are not applicable yet [26]. Repetition of sampling should in any case be avoided and only 

undertaken with non-invasive methods. Reliability of test results also plays a significant role. When non-invasive methods such as collection of fur for DNA 

isolation from hair follicles are used, the risk of cross contamination should be considered. Taken together, there is an obligation to minimize harmful procedures 

for identification and genotyping of GAA animals. FELASA recommendations for the refinement of methods for genotyping genetically modified rodents will 

assist in choosing an appropriate method taking animal welfare aspects into consideration [27]. 



 

Prospective project evaluation Retrospective project evaluation 

 

Describe harm causing procedure or factor of 

harm:  

 Which genotyping method will be used and 

what is the actual or lasting impact on the 

animal? 

 

 

List modulating factors of harm according to 

actual observations that have not been 

considered for prospective HBA: 

 Did the method of genotyping deliver 

reliable results? 

 Were repeated tissue samples needed? 

  

Indicate modulating factors of harm that 

influence severity: 

 If an invasive method is used, does the method 

combine identification and tissue sampling? 
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File S2 – Examples on how to use the 3RsAGENT 

Example 1: Generation of a new line with expected sudden cardiac death syndrome 

A new line will be generated as cardiac-specific knockout of the gene of interest. The GA mouse line is expected to develop a short-term, ventricular arrhythmia 

followed by cardiac arrest. Information on the phenotype derives from a previous and already established line with ubiquitous knockout of the same gene. In the 

established line, 25% of homozygous mice died at the age of one year. The electrocardiogram of affected animals showed that the time-span between the onset of 

arrhythmia and the death of the animal lasts a few seconds. Mice did not show any impairment of well-being prior to the onset of arrhythmia and were found dead 

in cage. Animals were monitored daily and showed normal behaviour and activity levels. Histopathology did not reveal cardiac hypertrophy or dilated 

cardiomyopathy. A similar phenotype is expected in the new cardiac-specific knockout mouse line. 

 

Component Describe harm causing procedure or 

factor of harm  

Uncertainty factor 

regarding harm1  

Modulating factors of harm that influence 

severity2 

Severity 

classification3 

Genetic engineering  

Which technique of genetic 

engineering is used?  

Use of a targeted mutation method 

(CRISPR/Cas9) to induce a knock-out of 

gene XY. Targeted mutation decreases side 

effects of the intended mutation.  

☐ low 

☒ medium 

☐ high 

Nevertheless, side effects cannot be excluded and 

they could influence the phenotype.  

 

Sterile males  

Which method is used to 

produce sterile males? 

Males are vasectomized by surgical 

intervention (scrotal access, 0,5 cm cut, 

cauterization vas deferens) Duration 5-10 

min. General isoflurane anaesthesia and 

systemic analgesia. 

☒ low 

☐ medium 

☐ high 

Refined method compared to abdominal access. 

Anaesthesia: Isoflurane. Analgesia: Metamizol 200 

mg/kg p.o. (via drinking water 1d prior to 

surgery, 3d postoperative), Carprofen 5 mg/kg s.c. 

1x  intraoperative. Warming pad intra- and 

postoperative. Analgesia decreases postoperative 

pain and distress. 

Between mating cycles males are kept group-

housed and can be used for multiple projects. 

☐ non-harmful 

☒ mild 

☐ moderate 

☐ severe 

Production of blastocystes 

Which method is used to 

obtain blastocystes? 

Superovulation of 4 weeks old C57BL/6N 

females by injection of hormones (1x PMSG 

2,5 – 5 I.U. i.p., 1 x HCG 5 – 7,5 I.U. i.p. 48 

hours later). Mice are humanely killed by 

☒ low 

☐ medium 

☐ high 

Prebuscent females produce more blastocysts 

compared to adults and less animals have to be 

used. 

☐ non-harmful 

☒ mild 

☐ moderate 

☐ severe 

                                                 
1 See Table 1. for the assignment of an uncertainty factor 

2 E.g. Refinement, for more details see 3RsAGENT: Supplementary information and practical guidance 

3 Consider modulating factors of harm. The classification “non-harmful” may apply only for single procedures but is not applicable to the legal requirement of assigning an overall severity for the project. 



an overdose of anesthetics and blastocystes 

are harvested. 

Embryo transfer  

Which method is planned for 

embryo transfer? 

Surgical unilateral embryo transfer (0,5 cm 

lateral cut) in pseudopregnant nurse 

females. Wound closure with suture and 

clips. Duration 5-10 min. General 

isoflurane anaesthesia and systemic 

analgesia. 

☒ low 

☐ medium 

☐ high 

Anaesthesia: Isoflourane; Analgesia: Metamizol 

200 mg/kg p.o. (via drinking water 1d prior to 

surgery), Carprofen 5 mg/kg s.c. 1x  

intraoperative. Warming pad intra- and 

postoperative. Analgesia decreases postoperative 

pain and distress. 

☐ non-harmful 

☐ mild 

☒ moderate 

☐ severe 

Phenotypic characteristics  

Which phenotype is expected? 

Sudden cardiac death syndrome caused by 

short-term arrythmia and followed by 

cardiac arrest. 

☐ low 

☒ medium 

☐ high 

Structured welfare assessment to identify animals 

with impairments, if possible. See detailed plan 

below. 

☐ non-harmful 

☒ mild 

☐ moderate 

☐ severe 

Hygienic and husbandry 

conditions  

How do local hygienic and 

husbandry conditions 

influence phenotypic 

characteristics? 

Mice are kept in IVCs under SPF 

conditions according to FELASA (except 

Helicobacter spp., Pasteurella 

pneumotropica, Murine Norovirus) 

Hygienic conditions do not influence the 

phenotype. 

☐ low 

☒ medium 

☐ high 

No special requirements. ☒ non-harmful 

☐ mild 

☐ moderate 

☐ severe 

Breeding scheme and 

surplus animals 

Which breeding scheme is 

planned to use? How will 

surplus animals be handled? 

F0: chimeras, F1: het x het, F2 hom x hom. 

After establishing the line, homozygous 

breeding scheme, all offspring animals can 

be used for analysis. 

☐ low 

☒ medium 

☐ high 

Because of the precision of the targeted mutation 

method, it is not necessary in all cases to establish 

more than one line to identify possible side effects 

which appear less likely compared to the use of 

random integration methods.  

Old breeding animals will be used for educational 

purposes. 

 

Genotyping and tissue 

sampling   

Which method for tissue 

sampling will be used? 

Animals are marked by ear punching and 

tissue is used for genotyping. 

☒ low 

☐ medium 

☐ high 

A combination of identification and tissue 

sampling method is used and, therefore, only one 

procedure is necessary. After establishing the line, 

no genotyping is necessary according to breeding 

scheme hom x hom 

☐ non-harmful 

☒ mild 

☐ moderate 

☐ severe 

Note: fields highlighted in grey colour are not applicable. 

 

 



Prospective severity classification for the project (overall severity4)     With overall uncertainty of 

☒ mild  ☐ moderate ☐ severe       ☐ low  ☒ medium ☐ high 

Plan for welfare assessment (see Table 2) Structured welfare assessment planned 

☐ yes           ☐ no 

If yes, describe your plan. 

 

The welfare assessment is planned according to the medium uncertainty factor of the project. The assessment will be done by a 

scientist of the group and animal caretakers will be informed about the expected phenotype. If animal display any clinical signs 

during husbandry routine, the responsible scientist has to be informed.  

Time-points of assessment: litter of neonatal animals within the first 5 days after birth, at weaning, every 4 weeks afterwards. If 

unexpected clinical signs occur, the frequency will be adapted and veterinarian involved.  

Parameters of assessment: general appearance, body weight measurement once per month, clinical signs for cardiac insufficiency, e.g. 

oedema, reduced general appearance, laboured breathing 

Endpoints: If clinical signs of cardiac decompensation occur (e.g.), animals will be sacrificed and a necropsy will be made. 

The retrospective evaluation of the welfare assessment will be discussed with the veterinarian. The plan for further breeding will be 

communicated to the responsible animal caretaker. 

Retrospective evaluation is planned ☒ yes           ☐ no 

 

  

                                                 
4 The recommended prospective severity classification assigned to procedures should be based on the highest severity anticipated for any animal on the study (see European Commission. Working Document on a Severity 

Assessment Framework. Available online: http://ec.europa.eu/environment/chemicals/lab_animals/pdf/Endorsed_Severity_Assessment.pdf ). 



Example 2: Breeding a genetically altered mouse line to study breast cancer  

A trangenic mouse line has been bred for several years at a research institute and the phenotype is well known and characterized. Homozygous mice of both 

sexes develop autochthonous mammary gland tumors and multifocal adenocarcinomas develop over the entire mammary fat pad. Primary tumors metastasize to 

lymph nodes and the lung with over 80% incidence in female mice. An early onset of palpable tumors in female mice is known and occurs with a mean latency of 

53 days of age. Males also develop tumors with a later age of onset. Homozygous female mice show a loss of lactation ability. Animals will be humanely killed 

when reaching the following endpoints: 20% body weight loss (correction with tumor weight) or Body Condition Score 2, size or location of tumors interferes with 

the ability to move, tumor volume more than 1500 mm3, reduced general health condition. 

Animals are observed daily and a clinical examination is performed once a week. If a mammary gland tumor reaches 1000 mm3 of volume, tumors are 

measured daily. Moreover, special attention is paid to tumor development in organs other than the mammary gland. 

 

Component Describe harm causing procedure or 

factor of harm  

Uncertainty factor 

regarding harm5  

Modulating factors of harm that influence severity6 Severity 

classification7 

Genetic engineering  

Which technique of genetic 

engineering is used?  

not applicable for this specific case ☐ low 

☐ medium 

☐ high 

-  

Sterile males  

Which method is used to produce 

sterile males? 

not applicable for this specific case ☐ low 

☐ medium 

☐ high 

- ☐ non-harmful 

☐ mild 

☐ moderate 

☐ severe 

Production of blastocystes 

Which method is used to obtain 

blastocystes? 

not applicable for this specific case ☐ low 

☐ medium 

☐ high 

- ☐ non-harmful 

☐ mild 

☐ moderate 

☐ severe 

Embryo transfer  

Which method is planned for 

embryo transfer? 

not applicable for this specific case ☐ low 

☐ medium 

☐ high 

- ☐ non-harmful 

☐ mild 

☐ moderate 

☐ severe 

Phenotypic characteristics  

Which phenotype is expected? 

Multifocal mammary gland tumors and 

metastasis to lung and lymph nodes in 

both sexes. 

☒ low 

☐ medium 

☐ high 

Endpoints: 20% body weight loss (correction with 

tumor weight) or Body Condition Score 2, size or 

location of tumors interferes with the ability to move, 

☐ non-harmful 

☐ mild 

☒ moderate 

☐ severe 

                                                 
5 See Table 1. for the assignment of an uncertainty factor 
6 E.g. Refinement, for more details see 3RsAGENT: Supplementary information and practical guidance 
7 Consider modulating factors of harm. The classification “non-harmful” may apply only for single procedures but is not applicable to the legal requirement of assigning an overall severity for the project. 



Reduction of lactation observed in 

nursing females 2 weeks postpartum. 

tumor volume more than 1500 mm3, reduced general 

health condition. 

Supporting measure: Lactating mice are fed with 

high-energy nutritional supplement. 

Hygienic and husbandry 

conditions  

How do local hygienic and 

husbandry conditions influence 

phenotypic characteristics? 

Mice are kept in IVCs under SPF 

conditions according to FELASA 

(except Helicobacter spp., Pasteurella 

pneumotropica, Murine Norovirus) 

Hygienic conditions does not influence 

the phenotype.  

☒ low 

☐ medium 

☐ high 

No special requirements. ☒ non-harmful 

☐ mild 

☐ moderate 

☐ severe 

Breeding scheme and surplus 

animals 

Which breeding scheme is 

planned to use? How will surplus 

animals be handled? 

Tumor-free hemizygous transgenic 

male x noncarrier female to ensure 

lactation ability. 25% hemizygous and 

75% noncarrier offspring. 

☒ low 

☐ medium 

☐ high 

Noncarrier can be used for further breeding (females) 

and as control animals for experiments. 

Transgenic male breeders are used several times, but 

are humanely killed at the onset of tumor 

development. 

 

Genotyping and  tissue 

sampling   

Which method for tissue 

sampling will be used? 

Animals are marked by ear punching 

and tissue is used for genotyping.  

☒ low 

☐ medium 

☐ high 

A combination of identification and tissue sampling 

method is used and, therefore, only one procedure is 

necessary. 

☐ non-harmful 

☒ mild 

☐ moderate 

☐ severe 

Note: fields highlighted in grey colour are not applicable. 

Prospective severity classification for the project (overall severity8)     With overall uncertainty of 

☐ mild  ☒ moderate ☐ severe       ☒ low  ☐ medium ☐ high 

Plan for structured welfare assessment 

(see Table 2) 

Structured welfare assessment planned 

☐ yes           ☒ no 

If yes, describe your plan 

Retrospective evaluation is planned ☒ yes           ☐ no 

 

                                                 
8 The recommended prospective severity classification assigned to procedures should be based on the highest severity anticipated for any animal on the study (European Commission. Working Document on a Severity 

Assessment Framework. Available online: http://ec.europa.eu/environment/chemicals/lab_animals/pdf/Endorsed_Severity_Assessment.pdf). 


