Appendix 1
Example section 19a and 19b protocols for the generation and subsequent breeding of genetically modified mice 

Five suitable protocols are given as a guide in the following pages.  These should be adapted for the particular project.

	19a.
INDEX OF PROTOCOLS
Complete a separate section 19b for each protocol

 


(Insert extra rows in the index as required)

	(i)

Reference

Number
	(ii)

Short title of protocol
	(iii)

Severity limit

See Notes
	(iv)

Animals – species, stage of development and estimated number to be used each year.

See Notes

	1
	Superovulation


	Mild
	

	2
	Embryo recipients


	Moderate
	

	3
	Vasectomy


	Moderate
	

	4
	Production of founder stock


	Mild
	

	5
	Breeding and maintenance of genetically modified animals
	Mild
	

	
	
	
	

	
	
	
	


	

	19b.
PROTOCOL SHEET
Protocol reference number: 19b
	1
	

	

	Please give the following information, using separate sheets for each protocol listed in section 19a. To insert an additional protocol sheet. This information is essential to determine the severity limit of the protocol, which must be observed as a condition of this project licence and of the licences of participating personal licensees.  

	(i)
Short title
	Superovulation


	

	

	(ii)
Severity limit
	Mild
	

	(iii)
Species, stage of development and estimated number to be used each year

	
	Mice more than 5 weeks old
	

	(iv)
Details of previous licensed use

If the animals have been used, bred or surgically prepared under the authority of this or any other project licence, please indicate whether the use now proposed represents ‘continued-use’ or ‘re-use’ - the Notes to Applicants and the Home Office Guidance on the Operation of the Animals (Scientific Procedures) Act 1986 refer.


State whether


Continued-use

Sources: PPL numbers / protocol numbers / short titles or appropriate other details
or re-use

	
	This
 PPL    Protocol  5     Breeding of genetically modified animals


	
	Continued
	

	

	(v)
Description of the procedures.  Read Notes

	Purpose: To produce oocytes/embryos for in vitro manipulation or reimplantantion or cryopreservation

Young females of normal or genetically modified lines will be given a single intraperitoneal injection of gonadotrophin (eg pregnant mare’s serum gonadotrophin) (maximum volume 0.5 ml), followed approximately 48 hours later by a single intraperitoneal injection (maximum volume 0.5ml) of luteinizing hormone (eg human chorionic gonadotrophin) (AA).

If embryos are needed these animals may also be mated.

All animals are killed by a Schedule 1 method within 7 days of the initial injection and oocytes/embryos harvested post mortem.



	(vi)
Describe the possible adverse effects, their likely incidence and proposed methods of prevention or control, for example by schemes of inspection, analgesic regimes and the application of specified humane end points. See Notes to Applicants and the Guidance on the Operation of the Animals (Scientific Procedures) Act 1986, and ensure that the adverse effects listed cover both the interventions to be performed and their consequences.

	During previous work no adverse effects have been noted from this superovulation regime.

There is a very low risk of peritonitis from the injections (<1%), and of injury to females caused by rough treatment by stud males.

Aseptic precautions will be taken to help prevent infection, and fighting/injuries will be reduced by ensuring that females are of sufficient size for mating and by replacing overvigorous stud males.

Any animals showing any deviation from normal health will be humanely killed.



	(vii)
Fate of the animals

Indicate the proposed fate of the animals after conduct of procedures described in (v) above by entering a cross in the appropriate box(es) below and giving further details as required:

	Euthanasia:

	
	X
	Killing by a Schedule 1 method at a designated establishment.

	

	
	
	Killing by a non-Schedule 1 method at a designated establishment - give details in section (v)

	of this protocol sheet.

	
	
	Killing for scientific purposes at a place other than a designated establishment - give details

	in section (v) of this protocol sheet and ensure that the place is identified in section 13.

	Continued use:

	
	
	'Continued' use in another protocol under this or another project licence - give details in section (v)

	of this protocol sheet and ensure that appropriate cross reference is given in section (iv) of the protocol sheet under which the continued use occurs.

	Kept alive at the end of the series of procedures: (See Note 1 below)

	
	
	Kept alive at the designated establishment.  Note that any subsequent re-use is subject to Section

	14 of the Act and must be authorised in section (iv) of the relevant protocol sheet (either on this licence or another).  Any re-use in this protocol should also be detailed in section (v) above.

	
	
	Discharge from the controls of the Act – e.g. to be a companion animal, to a farm, to a market, or 

	to be humanely killed at a place other than a designated establishment. (See Note 2 below)

	
	
	Discharge from the controls of the Act at a place other than a designated establishment, including 

	setting free to the wild at the end of the protocol. (See Note 2 below)   

	Notes

1
Where it is not intended to kill an animal at the end of the series of procedures a veterinary surgeon (or other suitably qualified person acceptable to the Secretary of State) must determine whether that animal can remain alive.  

2
For discharge in these circumstances a veterinary surgeon (or other suitably qualified person acceptable to the Secretary of State) must certify that the animal will not suffer as a consequence of the regulated procedures applied.


	

	19b.
PROTOCOL SHEET
Protocol reference number: 19b
	2
	

	

	Please give the following information, using separate sheets for each protocol listed in section 19a. To insert an additional protocol sheet. This information is essential to determine the severity limit of the protocol, which must be observed as a condition of this project licence and of the licences of participating personal licensees.  

	(i)
Short title
	Embryo recipient


	

	

	(ii)
Severity limit
	Moderate


	

	(iii)
Species, stage of development and estimated number to be used each year

	
	Mice  adult  


	

	(iv)
Details of previous licensed use

If the animals have been used, bred or surgically prepared under the authority of this or any other project licence, please indicate whether the use now proposed represents ‘continued-use’ or ‘re-use’ - the Notes to Applicants and the Home Office Guidance on the Operation of the Animals (Scientific Procedures) Act 1986 refer.


State whether


Continued-use

Sources: PPL numbers / protocol numbers / short titles or appropriate other details
or re-use

	
	
	
	
	

	

	(v)
Description of the procedures.  Read Notes

	Purpose: To allow genetically-modified embryos to develop. 

Recipients for embryo transfer will be rendered pseudo-pregnant by mating with a sterile male.

Under general anaesthesia a single/bilateral flank or midline laparotomy will be performed and genetically modified embryos implanted into the oviduct or uterus (AB).

Some recipients will be killed prior to parturition (e.g. for foetal tissue analysis), but the majority will be killed after weaning of the offspring.

	(vi)
Describe the possible adverse effects, their likely incidence and proposed methods of prevention or control, for example by schemes of inspection, analgesic regimes and the application of specified humane end points. See Notes to Applicants and the Guidance on the Operation of the Animals (Scientific Procedures) Act 1986, and ensure that the adverse effects listed cover both the interventions to be performed and their consequences.

	There is a very low risk of injury to females caused by rough treatment by stud males.

Fighting/injuries will be reduced by ensuring that females are in heat and by replacing overvigorous stud males.

Deaths resulting from anaesthetic or surgical complications are most uncommon (<1%), and will be minimised by ensuring correct dosing of injectable anaesthetics by accurate weighing, and by good maintenance of  body temperature, e.g. by use of heated pads.

Post-surgical infections are may occur after laparotomies but should in less than 1%.  The risk of infection or delayed healing will be minimised by good sterile and surgical techniques.

Pain will be controlled during surgery by general anaesthesia and post surgery by analgesics (eg buprenorphine) as required.

Where skin clips or non-absorbable suture materials are used these can produce local pain and/or necrosis and the risk will be minimised by removing them at approximately 7-10 days post surgery.

Animals which have failed to recover fully from surgery within 24 hours will be killed.

Some genetic modifications may affect gestation or parturition.  Expected birth dates will be recorded and any female not giving birth within two days of the expected date will be humanely killed.

Any animal in which pain is uncontrolled, or which has significant surgical complications, or whose general health deteriorates, will be humanely killed.

	(vii)
Fate of the animals

Indicate the proposed fate of the animals after conduct of procedures described in (v) above by entering a cross in the appropriate box(es) below and giving further details as required:

	Euthanasia:

	
	X
	Killing by a Schedule 1 method at a designated establishment.

	

	
	
	Killing by a non-Schedule 1 method at a designated establishment - give details in section (v)

	of this protocol sheet.

	
	
	Killing for scientific purposes at a place other than a designated establishment - give details

	in section (v) of this protocol sheet and ensure that the place is identified in section 13.

	Continued use:

	
	
	'Continued' use in another protocol under this or another project licence - give details in section (v)

	of this protocol sheet and ensure that appropriate cross reference is given in section (iv) of the protocol sheet under which the continued use occurs.

	Kept alive at the end of the series of procedures: (See Note 1 below)

	
	
	Kept alive at the designated establishment.  Note that any subsequent re-use is subject to Section

	14 of the Act and must be authorised in section (iv) of the relevant protocol sheet (either on this licence or another).  Any re-use in this protocol should also be detailed in section (v) above.

	
	
	Discharge from the controls of the Act – e.g. to be a companion animal, to a farm, to a market, or 

	to be humanely killed at a place other than a designated establishment. (See Note 2 below)

	
	
	Discharge from the controls of the Act at a place other than a designated establishment, including 

	setting free to the wild at the end of the protocol. (See Note 2 below)   

	Notes

1
Where it is not intended to kill an animal at the end of the series of procedures a veterinary surgeon (or other suitably qualified person acceptable to the Secretary of State) must determine whether that animal can remain alive.  

2
For discharge in these circumstances a veterinary surgeon (or other suitably qualified person acceptable to the Secretary of State) must certify that the animal will not suffer as a consequence of the regulated procedures applied.


	

	19b.
PROTOCOL SHEET
Protocol reference number: 19b
	3
	

	

	Please give the following information, using separate sheets for each protocol listed in section 19a. To insert an additional protocol sheet. This information is essential to determine the severity limit of the protocol, which must be observed as a condition of this project licence and of the licences of participating personal licensees.  

	(i)
Short title
	Vasectomy


	

	

	(ii)
Severity limit
	Moderate
	

	(iii)
Species, stage of development and estimated number to be used each year

	
	Mice adult
	

	(iv)
Details of previous licensed use

If the animals have been used, bred or surgically prepared under the authority of this or any other project licence, please indicate whether the use now proposed represents ‘continued-use’ or ‘re-use’ - the Notes to Applicants and the Home Office Guidance on the Operation of the Animals (Scientific Procedures) Act 1986 refer.


State whether


Continued-use

Sources: PPL numbers / protocol numbers / short titles or appropriate other details
or re-use

	
	
	
	
	

	

	(v)
Description of the procedures.  Read Notes

	Purpose:  To prepare infertile male mice for induction of pseudopregnancy in recipient females in the embryo transfer procedure.

Under general anaesthetic the vas deferens will be exposed by laparotomy.   Each duct will be severed, resected, sutured and/or cauterised, the wound closed and the animal allowed to recover (AB).

After a post-op recovery period (minimum 2 weeks) sterility will be assessed, e.g by mating the vasectomised male with normal females.

	(vi)
Describe the possible adverse effects, their likely incidence and proposed methods of prevention or control, for example by schemes of inspection, analgesic regimes and the application of specified humane end points. See Notes to Applicants and the Guidance on the Operation of the Animals (Scientific Procedures) Act 1986, and ensure that the adverse effects listed cover both the interventions to be performed and their consequences.

	Deaths resulting from anaesthetic or surgical complications are most uncommon (<1%), and will be minimised by ensuring correct dosing of injectable anaesthetics by accurate weighing, and by good maintenance of  body temperature, e.g. by use of heated pads.

Post-surgical infections may occur after laparotomies, but should in less than 1%.  The risk of infection or delayed healing will be minimised by good sterile and surgical techniques.

Pain will be controlled during surgery by general anaesthesia and post surgery by analgesics (eg buprenorphine) as required.

Where skin clips or non-absorbable suture materials are used these can produce local pain and/or necrosis and the risk will be minimised by removing them at approximately 7-10 days post surgery.

Animals which have failed to recover fully from surgery within 24 hours will be killed.

Any animal in which pain is uncontrolled, or which has significant surgical complications, or whose general health deteriorates will be humanely killed.

A regular replacement programme will avoid the need to use aged animals.



	(vii)
Fate of the animals

Indicate the proposed fate of the animals after conduct of procedures described in (v) above by entering a cross in the appropriate box(es) below and giving further details as required:

	Euthanasia:

	
	X
	Killing by a Schedule 1 method at a designated establishment.

	

	
	
	Killing by a non-Schedule 1 method at a designated establishment - give details in section (v)

	of this protocol sheet.

	
	
	Killing for scientific purposes at a place other than a designated establishment - give details

	in section (v) of this protocol sheet and ensure that the place is identified in section 13.

	Continued use:

	
	
	'Continued' use in another protocol under this or another project licence - give details in section (v)

	of this protocol sheet and ensure that appropriate cross reference is given in section (iv) of the protocol sheet under which the continued use occurs.

	Kept alive at the end of the series of procedures: (See Note 1 below)

	
	
	Kept alive at the designated establishment.  Note that any subsequent re-use is subject to Section

	14 of the Act and must be authorised in section (iv) of the relevant protocol sheet (either on this licence or another).  Any re-use in this protocol should also be detailed in section (v) above.

	
	
	Discharge from the controls of the Act – e.g. to be a companion animal, to a farm, to a market, or 

	to be humanely killed at a place other than a designated establishment. (See Note 2 below)

	
	
	Discharge from the controls of the Act at a place other than a designated establishment, including 

	setting free to the wild at the end of the protocol. (See Note 2 below)   

	Notes

1
Where it is not intended to kill an animal at the end of the series of procedures a veterinary surgeon (or other suitably qualified person acceptable to the Secretary of State) must determine whether that animal can remain alive.  

2
For discharge in these circumstances a veterinary surgeon (or other suitably qualified person acceptable to the Secretary of State) must certify that the animal will not suffer as a consequence of the regulated procedures applied.


	

	19b.
PROTOCOL SHEET
Protocol reference number: 19b
	4
	

	

	Please give the following information, using separate sheets for each protocol listed in section 19a. To insert an additional protocol sheet. This information is essential to determine the severity limit of the protocol, which must be observed as a condition of this project licence and of the licences of participating personal licensees.  

	(i)
Short title
	Production of founder stock


	

	

	(ii)
Severity limit
	Mild
	

	(iii)
Species, stage of development and estimated number to be used each year

	
	Mice - ova or blastocysts
	

	(iv)
Details of previous licensed use

If the animals have been used, bred or surgically prepared under the authority of this or any other project licence, please indicate whether the use now proposed represents ‘continued-use’ or ‘re-use’ - the Notes to Applicants and the Home Office Guidance on the Operation of the Animals (Scientific Procedures) Act 1986 refer.


State whether


Continued-use

Sources: PPL numbers / protocol numbers / short titles or appropriate other details
or re-use

	
	
	
	
	

	

	(v)
Description of the procedures.  Read Notes

	Purpose:  The production of novel strains of genetically modified animals.

Genetically modified embryos will be produced, e.g. by insertion into fertilised ova of exogenous DNA by microinjection , or by introduction of modified ES cells into blastocysts.

The modified embryos will be maintained in culture or cryopreserved.  Cryopreserved embryos will be unfrozen,  maintained in culture, and assessed before use.   Those products which appear to be viable will be transferred to recipient females and allowed to develop (as described in Protocol 2).

In some cases, e.g. for transgene expression analysis in the fetus, embryos will be harvested following Schedule 1 killing of recipient during pregnancy.  In most cases the pregnancy will proceed to term. 

If tissue is required for DNA genotyping, the mildest appropriate method of sampling will be used for obtaining tissue from the offspring:

  a) sampling of saliva

  b) ear notching 

  c) removal of < 0.5cm of tail tip under general or local anaesthesia (AB)

  d) tail bleeding (AA/AB)(maximum 15% TBV in any 28 day period).

Rarely, due to a technical problem in analysis, a second sample may be taken.

Following identification of genetic status, animals may be maintained for conventional breeding (Protocol 5), or at any stage may be killed, or used in other protocols in this Project which require the genetic modification, or supplied to other Projects with authority to use genetically modified animals of this type, or be terminally anaesthetised and blood withdrawn (AC) and/or perfusion fixation performed (AC).



	(vi)
Describe the possible adverse effects, their likely incidence and proposed methods of prevention or control, for example by schemes of inspection, analgesic regimes and the application of specified humane end points. See Notes to Applicants and the Guidance on the Operation of the Animals (Scientific Procedures) Act 1986, and ensure that the adverse effects listed cover both the interventions to be performed and their consequences.

	Likely adverse effects will depend on the nature of the genetic material, its site of insertion and level of expression.  Embryonic mortality may occur and there may be unpredictable effects caused by interference with expression of normal genes or inappropriate expression of the transgene

Animals exhibiting any unexpected harmful abnormal phenotypes will be killed, or in the case of individual animals of particular scientific interest, advice will be promptly sought from the local Home Office Inspector.

Where the immune status of the animals might compromise health, they will be maintained in a barrier environment.

Saliva sampling should cause no ill-effects, and ear notching should involve only slight and transient pain, and no healing problems.  Pain from tail tipping will be controlled by local or general anaesthetic, and any bleeding after tail-tipping or blood sampling by local pressure or cautery. Blood sampling will not exceed 15% Total Blood Volume (TBV) in any 28 day period. 

When work under terminal anaesthesia is involved, the level of anaesthesia will be maintained at sufficient depth for the animal to feel no pain.

	(vii)
Fate of the animals

Indicate the proposed fate of the animals after conduct of procedures described in (v) above by entering a cross in the appropriate box(es) below and giving further details as required:

	Euthanasia:

	
	X
	Killing by a Schedule 1 method at a designated establishment.

	

	
	X
	Killing by a non-Schedule 1 method at a designated establishment - give details in section (v)

	of this protocol sheet.

	
	
	Killing for scientific purposes at a place other than a designated establishment - give details

	in section (v) of this protocol sheet and ensure that the place is identified in section 13.

	Continued use:

	
	X
	'Continued' use in another protocol under this or another project licence - give details in section (v)

	of this protocol sheet and ensure that appropriate cross reference is given in section (iv) of the protocol sheet under which the continued use occurs.

	Kept alive at the end of the series of procedures: (See Note 1 below)

	
	
	Kept alive at the designated establishment.  Note that any subsequent re-use is subject to Section

	14 of the Act and must be authorised in section (iv) of the relevant protocol sheet (either on this licence or another).  Any re-use in this protocol should also be detailed in section (v) above.

	
	
	Discharge from the controls of the Act – e.g. to be a companion animal, to a farm, to a market, or 

	to be humanely killed at a place other than a designated establishment. (See Note 2 below)

	
	
	Discharge from the controls of the Act at a place other than a designated establishment, including 

	setting free to the wild at the end of the protocol. (See Note 2 below)   

	Notes

1
Where it is not intended to kill an animal at the end of the series of procedures a veterinary surgeon (or other suitably qualified person acceptable to the Secretary of State) must determine whether that animal can remain alive.  

2
For discharge in these circumstances a veterinary surgeon (or other suitably qualified person acceptable to the Secretary of State) must certify that the animal will not suffer as a consequence of the regulated procedures applied.


	

	19b.
PROTOCOL SHEET
Protocol reference number: 19b
	5
	

	

	Please give the following information, using separate sheets for each protocol listed in section 19a. To insert an additional protocol sheet. This information is essential to determine the severity limit of the protocol, which must be observed as a condition of this project licence and of the licences of participating personal licensees.  

	(i)
Short title
	Breeding and maintenance of genetically modified animals


	

	

	(ii)
Severity limit
	Mild
	

	(iii)
Species, stage of development and estimated number to be used each year

	
	Mice - adult


	

	(iv)
Details of previous licensed use

If the animals have been used, bred or surgically prepared under the authority of this or any other project licence, please indicate whether the use now proposed represents ‘continued-use’ or ‘re-use’ - the Notes to Applicants and the Home Office Guidance on the Operation of the Animals (Scientific Procedures) Act 1986 refer.


State whether


Continued-use

Sources: PPL numbers / protocol numbers / short titles or appropriate other details
or re-use

	
	This PPL     Protocol  4    Production of genetically modified animals
	
	
	

	

	(v)
Description of the procedures.  Read Notes

	Objective: to breed lines of genetically modified animals.

Animals will be grouped or paired, mated and subject to such other non-painful procedures as may be required for conventional breeding of animals with specific genetic defects or transgenes.  This breeding will include cross-breeding with other genetically modified lines and conventional lines.

Animals will be marked by appropriate husbandry methods which cause no more than momentary discomfort. Specifically this includes ear nicking or implantation of microchips.

If tissue is required for DNA genotyping, the mildest appropriate method of sampling will be used for obtaining tissue from the offspring:

  a) sampling of saliva

  b) ear notching 

  c) removal of < 0.5cm of tail tip under general or local anaesthesia (AB)

  d) tail bleeding (AA/AB)(maximum 15% TBV in any 28 day period).

Rarely, due to a technical problem in analysis,  a second sample may be taken. 

Following identification of genetic status, animals may be maintained for conventional breeding (this protocol),  or used in protocol 1 for creation of embryos for cryopreservation.  They may also at any stage be killed, or used in other protocols in this Project which require the genetic modification, or supplied to other Projects with authority to use genetically modified animals of this type, or be terminally anaesthetised and blood withdrawn (AC) and/or perfusion fixation performed (AC).

	(vi)
Describe the possible adverse effects, their likely incidence and proposed methods of prevention or control, for example by schemes of inspection, analgesic regimes and the application of specified humane end points. See Notes to Applicants and the Guidance on the Operation of the Animals (Scientific Procedures) Act 1986, and ensure that the adverse effects listed cover both the interventions to be performed and their consequences.

	[ For strains with known adverse effects, insert these and the proposed control(s) in each case, or include in a Technical Appendix to the licence.]
Where the immune status of the animals might compromise health, they will be maintained in a barrier environment.

Animals exhibiting any unexpected harmful phenotypes will be killed, or in the case of individual animals of particular scientific interest, advice will be sought from the local Home Office Inspector.

Saliva sampling should cause no ill-effects, and ear notching should involve only slight and transient pain, and no healing problems.  Pain from tail tipping will be controlled by local or general anaesthetic, and any bleeding after tail-tipping or blood sampling by local pressure. Blood sampling will not exceed 15% Total Blood Volume (TBV) in any 28 day period. 

When work under terminal anaesthesia is involved, the level of anaesthesia will be maintained at sufficient depth for the animal to feel no pain.



	(vii)
Fate of the animals

Indicate the proposed fate of the animals after conduct of procedures described in (v) above by entering a cross in the appropriate box(es) below and giving further details as required:

	Euthanasia:

	
	X
	Killing by a Schedule 1 method at a designated establishment.

	

	
	X
	Killing by a non-Schedule 1 method at a designated establishment - give details in section (v)

	of this protocol sheet.

	
	
	Killing for scientific purposes at a place other than a designated establishment - give details

	in section (v) of this protocol sheet and ensure that the place is identified in section 13.

	Continued use:

	
	
	'Continued' use in another protocol under this or another project licence - give details in section (v)

	of this protocol sheet and ensure that appropriate cross reference is given in section (iv) of the protocol sheet under which the continued use occurs.

	Kept alive at the end of the series of procedures: (See Note 1 below)

	
	
	Kept alive at the designated establishment.  Note that any subsequent re-use is subject to Section

	14 of the Act and must be authorised in section (iv) of the relevant protocol sheet (either on this licence or another).  Any re-use in this protocol should also be detailed in section (v) above.

	
	
	Discharge from the controls of the Act – e.g. to be a companion animal, to a farm, to a market, or 

	to be humanely killed at a place other than a designated establishment. (See Note 2 below)

	
	
	Discharge from the controls of the Act at a place other than a designated establishment, including 

	setting free to the wild at the end of the protocol. (See Note 2 below)   

	Notes

1
Where it is not intended to kill an animal at the end of the series of procedures a veterinary surgeon (or other suitably qualified person acceptable to the Secretary of State) must determine whether that animal can remain alive.  

2
For discharge in these circumstances a veterinary surgeon (or other suitably qualified person acceptable to the Secretary of State) must certify that the animal will not suffer as a consequence of the regulated procedures applied.
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