
Breeding IMPC lines

Strategy and Availability



Knock-out First Alleles - Removal of 
promoter driven selection cassette

tm1a

lacZ Neo Critical Ex (n)Ex n-1 Ex n+1

loxP loxP loxP

lacZEx n-1 Ex n+1

tm1b

Cre

On to IMPC 
phenotyping…



Chimera mated to C57BL/6NTac females

Breeding scheme



Chimera breeding

Mate all chimera males to C57BL/6NTac 
females

Plug check and replace females until each male has 
plugged 4 females

Monitor pregnancies and re-mate male as necessary

Genotype pups at 14 days

Cull all wildtypes at weaning

Wean TM1A hets and send to next breeding station



Chimera mated to C57BL/6N females

GLT confirmed lines bred until 5 male tm1a 
hets produced

Breeding scheme



Previous method of Cre treatment

Gene-tm1a
β-actin CRE 

C57BL6/NTac

X

Gene-tm1b het, 
CRE pos

Gene-tm1a het, 
CRE neg

WT, CRE posWT, CRE neg



Gene-TM1B het, 
CRE pos C57BL/6NTac

Gene-TM1B het, 
CRE pos

Gene-TM1B het, 
CRE neg

WT, CRE posWT, CRE neg

Previous method of Cre treatment

X



Soluble Cre treatment

In-vitro 
fertilisation

Add soluble Cre to 
two cell embryos 
for 40 minutes

Wash cells and 
transfer into 

pseudopregnant
females



• TM1A archived and sperm tested for viability 
• Soluble Cre treatment means no extra IVFs
• Quick and simple protocol
• Removes the need to breed out the Cre enzyme 

• Reduces mouse numbers
• Reduces time to breed a TM1B cre neg mouse

Soluble Cre treatment

Gene-TM1B het, 
CRE neg

X

WT, CRE neg



Four TM1A 
males archived

Breeding scheme



Breeding cohorts

Partial cohorts

Longer delivery
Increased variability between batches

8 mice of each sex

Full cohorts



Routes to homozygous cohort

Heterozygote 
Intercross

Genetm/+ 

x

Genetm/+ Genetm/+ Genetm/ Genetm

Heterozygote 

Expansion

10 Homozygotes
of each sex

het x het intercross

Heterozygote 

Intercross

Genetm/+ 

x

Genetm/+ Genetm/+ Genetm/ Genetm

Heterozygote 

Expansion

10 Homozygotes

of each sex

Genetm/ Genetm

Homozygotes

expansion

hom x hom intercross



Breeding to homozygoscity

• Difference in viability between the mutant lines

Detecting reduced viability

• Chances of survival of less than 20% could be 

detected within 10 litters

Heterozygous intercross cohorts

Number of pups born 
with no homozygotes

Chance of survival

13 <80%

58 <20%



Breeding cohorts

Pros Cons

Heterozygous intercross Large cohorts breed in one 
go

Need big cohorts of females

Produces littermate controls Excess stock produced if hets
not needed

Reduced risk of maternal
effect

Reduced viability detected 
early

Homozygous intercross Less litters required Longer overall breeding

No excess stock No littermate controls

Possible maternal effects 
from homozygous mothers

Reduced viability detected 
later and increases length of 
breeding



Chimera mated to C57BL/6N females

GLT confirmed lines bred until 5 male TM1A 
hets produced

One male het used for live IVF with soluble CRE

TM1B-CRE neg mice set up to supply all 
breeding stock for cohorts in one go

TM1B het intercross set up to provide all mice 
for IMPC pipeline in two week window

Homozygous phenotyping cohort produced

Four TM1A 
males archived

Breeding scheme

Cohort 
breeds



Co-ordination

Chimera mated to C57BL/6N females

GLT confirmed lines bred until 5 male TM1A 
hets produced

One male het used for live IVF with soluble CRE

TM1B-CRE neg mice set up to supply all 
breeding stock for cohorts in one go

TM1B het intercross set up to provide all mice 
for IMPC pipeline in two week window

Homozygous phenotyping cohort produced

Approx. 3 
months

Approx. 3
months

Approx. 3 
months

Approx. 2 
month



Co-ordination

• Average time from GLT to phenotyping is 14-
16 months

• We aim to start phenotyping 3-4 lines a week 
so breeding has to be co-ordinated several 
months in advance



Harwell breeding numbers January 2015

234

275

361
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Cohort breeding

Het bulk up

Total



tm1a

lacZ Neo Critical Ex (n)Ex n-1 Ex n+1

loxP loxP loxP

tm1c

Critical Ex (n)Ex n-1 Ex n+1

Flp

Breeding conditional alleles



Breeding conditional alleles

• No soluble flpe available

• Cross TM1A with transgenic flpe mice on 
C57BL/6NTac

• Need segregation step to remove the flpe from 
the next generation

• Whole process takes around 6 months

• TM1C allele ready for crossing to cre of choice



Availability

• Tm1a, tm1b or tm1c mice

• Live mice while the line is still breeding, 
otherwise we can provide from the archive

• A breeding nucleus (3 of each sex) for breeding 
at your own establishment

• Age matched experimental cohorts to go 
straight into testing

Please get in touch with your requirements 
impc@har.mrc.ac.uk


