
Transgenic (Tg):

*Mixed Strain Background = semicolon (;) 
 Backcrossed to recipient inbred strain < 5 generations

** Congenic or Incipient Congenic = period (.) 
 Backcrossed to recipient inbred strain > 5 generationss

Knock-out, 
knock-in or floxed:

C57BL/6J-ApcMin/J

*Mixed 
Background

Allele #

Background 
(Recipient) 

Strain

Background 
Strain

Donor Strain

(Promoter-Gene)

B6.Cg-Tg(PDGFB-APP)5Lms/J

B6;129P-Tcrbtm1Mom/J

Holding Site 
Lab Code

Mutant 
Allele

Creator 
Lab 
Code

Creator 
Lab 
Code

A�ected 
gene

A�ected 
gene

Targeted 
Mutation

Founder
line

** Congenic
N > 5

Spontaneous or 
induced mutation:

C57BL/6J = B6
Inbred and Hybrid:

For more information visit our online tutorial: 
www.jax.org/jaxmice/support/nomenclature/tutorial

Inbred*

*Standard Strain Abbreviations: www.jax.org/jaxmice/support/nomenclature/hints

B6129SF1/J 
F1 Hybrid*

129S1/SvImJ = 129S
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Site-‐Directed	  Endonuclease	  Mutagenesis:	  Naming	  Muta7ons	  

ABSTRACT	  
The	  Mouse	  Genome	  Informa0cs	  (MGI,	  www.informa0cs.jax.org)	  Database	  serves	  as	  the	  
authorita0ve	  repository	  of	  official	  symbols	  and	  names	  for	  mouse	  genes,	  alleles,	  and	  
strains,	  implemen0ng	  the	  rules	  and	  guidelines	  established	  by	  the	  Interna0onal	  
CommiEee	  on	  Standardized	  Gene0c	  Nomenclature	  for	  Mice.	  MGI	  hosts	  the	  website,	  
hEp://www.informa0cs.jax.org/nomen,	  where	  the	  most	  current	  version	  of	  the	  guidelines	  
for	  mouse	  and	  rat	  nomenclature	  for	  genes,	  alleles	  and	  strains	  can	  be	  found.	  
The	  applica0on	  of	  powerful	  new	  site-‐directed	  endonuclease	  mutagenesis	  systems,	  such	  
as	  zinc	  finger	  nuclease	  (ZFN),	  transcrip0on	  ac0vator-‐like	  effector	  nuclease	  (TALEN)	  and	  
clustered	  regularly	  interspaced	  short	  palindromic	  repeat,	  CRISPR	  associated	  protein	  9	  
(CRISPR/Cas9),	  is	  resul0ng	  in	  a	  flood	  of	  publica0ons	  repor0ng	  the	  crea0on	  of	  new	  mutant	  
alleles	  and	  strains	  of	  mice.	  
The	  current	  guidelines	  established	  by	  the	  Interna0onal	  CommiEee	  to	  designate	  these	  
endonuclease-‐mediated	  mutant	  alleles	  use	  the	  following	  format:	  Geneem#Labcode	  where	  
"Gene"	  is	  the	  gene	  symbol,	  “em”	  designates	  the	  allele	  as	  endonuclease-‐mediated,	  "#"	  is	  

	  	  
a	  serial	  number	  from	  the	  laboratory	  of	  origin,	  and	  "Labcode"	  is	  the	  ILAR-‐registered	  
laboratory	  code	  of	  the	  inves0gator	  or	  ins0tu0on	  where	  the	  muta0on	  was	  produced.	  
For	  example,	  Scn8aem1Mm	  is	  the	  first	  endonuclease-‐mediated	  muta0on	  of	  the	  Scn8a	  gene	  
produced	  in	  the	  laboratory	  of	  Miriam	  Meisler.	  
Not	  every	  endonuclease-‐mediated	  muta0on	  created	  requires	  official	  nomenclature.	  
Similar	  to	  transgenes,	  many	  endonuclease-‐muta0ons	  are	  o]en	  made	  in	  an	  experiment,	  
but	  only	  one	  or	  a	  few	  of	  the	  muta0ons	  are	  actually	  studied	  or	  maintained.	  Those	  that	  are	  
published,	  phenotyped,	  and	  maintained	  are	  the	  most	  important	  for	  establishing	  official	  
allele	  symbols	  and	  names.	  You	  can	  reserve	  nomenclature	  for	  your	  endonuclease-‐
mediated	  muta0ons	  by	  submi_ng	  to	  MGI	  at	  
hEp://www.informa0cs.jax.org/mgihome/submissions/amsp_submission.cgi.	  
Nomenclature	  Guidelines	   are	   available	   at	  www.informa0cs.jax.org/nomen.	  Authors	   can	  
email	   MGI	   nomenclature	   staff	   at	   nomen@jax.org	   to	   reserve	   new	   nomenclature	   pre-‐
publica0on	  or	  for	  help	  with	  determining	  correct	  nomenclature.	  	  
Supported	  by	  NIH	  grant	  HG000330.	  

TALEN	  

CRISPR/Cas	  

ZFN	  

ES	  cell/Zygote	  	  
(eg.	  129S1/SvImJ)	  

Only	  transmiEed,	  characterized	  and	  

maintained	  alleles	  are	  named	  for	  

each	  genera0on	  event	  per	  gene	  in	  a	  

given	  lab.	  
	  

129S1/SvImJ-‐Geneem2Lab	  

C57BL/6J	  

B6.129S1-‐Geneem2Lab	  

X ≥ 5 
(incipient congenic) 

 

X ≥ 10 
(congenic) 

X  

129S1/SvImJ	  

Geneem1Lab	  

Geneem2Lab	  

N1	  

X  

129S1/SvImJ	  

Non-‐sibling	  
breeding	  to	  isolate	  
individual	  alleles	  

mut2	  

mut1	   mut3	  

Mul0ple	  
founders	  with	  
the	  poten0al	  for	  
mosaicism*	  

P	  

Geneem3Lab	  

When	  does	  an	  ‘em’	  allele	  receive	  official	  
nomenclature?	  

1.  Unambiguously	  defined	  at	  the	  molecular	  
level.	  

2.  Germ	  line	  transmission	  is	  achieved.	  

3.  A	  strain	  with	  a	  defined	  allele	  is	  ac0vely	  
maintained	  or	  cleanly	  cryopreserved.	  	  

NOMENCLATURE	  

	  

C57BL/6J-‐Albem8Mvw/MvwJ	  
	  
	  
	   Strain	  lab	  code	  Strain	  generated	  and	  

maintained	  on	  

Coisogenic	  
	  
	  

B6.Cg-‐Albem12Mvw	  Fcgrttm1Dcr/MvwJ	  
	  

	  
	  
	  

Backcross	  strain	   Strain	  of	  origin	  (Cg	  for	  unknown,	  
complex,	  or	  not	  inbred	  strain	  of	  origin)	  

Congenic	  

1. Endonuclease-‐mediated	  muta0on	  (em)	  
2. Serial	  number	  for	  all	  em	  alleles	  of	  this	  
gene	  generated	  by	  a	  specific	  lab	  

3. Unique	  1	  to	  5	  leEer	  ILAR-‐registered	  lab	  
code	  for	  genera0ng	  laboratory	  

Allele	  
New	  ‘em’	  Allele	  
	  
Name	  	  endonuclease-‐mediated	  muta0on	  1,	  
Jackson	  
	  
Symbol 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Abca16em1J	  

3.  lab	  code	  1. Muta0on	  type	  
2.	  number	  

Muta0on	  being	  reverted	  

Revertant	  Allele	  
	  
Endonuclease-‐mediated	  muta0ons	  that	  
revert	  an	  exis0ng	  mutant	  phenotype	  receive	  
revertant	  nomenclature.	  
	  
Name	  	  	  	  	  endonuclease-‐mediated	  reversion	  1,	  
Jinsong	  Li	  
Symbol 	  CrygcM1Sbao+em1Jsli	  

Strain	  
Genera0on	  Defini0ons	  
	  
•  Parental	  mouse	  in	  which	  muta0on	  occurs	  (not	  included	  in	  the	  genera0on	  defini0on	  of	  subsequent	  
genera0ons)	  
•  p	  (lower	  case)	  indicates	  cryopreserva0on	  genera0on	  
•  N	  backcross	  genera0on	  number	  
•  Filial	  or	  inbreeding	  genera0on	  number	  (sister	  X	  brother)	  	  
•  +	  genera0on	  numbers	  before	  the	  "+"	  took	  place	  prior	  to	  muta0on;	  a]er	  the	  "+”	  	  are	  genera0on	  
numbers	  a]er	  muta0on	  (e.g.	  F12+F6)	  Targe0ng	  Exis0ng	  Alleles	  

	  
Endonuclease-‐mediated	  muta0ons	  of	  exis0ng	  
alleles	  and	  muta0ons	  that	  do	  not	  revert	  the	  
phenotype	  receive	  standard	  ‘em’	  nomenclature	  
with	  the	  next	  serial	  number	  for	  ‘em’	  muta0ons	  
in	  a	  gene	  for	  a	  lab.	  	  

*Mosaicism	  has	  been	  reported	  in	  ZFN	  and	  CRISPR/Cas	  founders	  (Oliver	  D	  et.	  Al.	  2015	  PLoS	  
One	  10(6):e0129457)	  

ENDONUCLEASE	  MUTAGENESIS	  



Mouse Colony GENERATION DEFINITIONS 
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https://www.jax.org/jax‐mice‐and‐services/customer‐support/technical‐support/breeding‐and‐

husbandry‐support/generation‐definitions 

N 

Number of backcross generations. 

Examples: N1, first backcross generation; N2, second 

backcross generation. 

F 

Filial or inbreeding (sister X brother) generations. 

Examples: F1, first filial generation; F2, second filial 

generation. 

p 

Designates the generation when a strain was 

cryopreserved. 

Example: F10p indicates a strain that was inbred for 

10 generations and then cryopreserved. 

+ 

Indicates the generation of a strain upon arrival at 

The Jackson Laboratory. Generation numbers before 

the "+" took place in the lab of the donating 

investigator; after the "+", at The Jackson Laboratory. 

? 

Used when the prior breeding history of a strain is not 

known. 

Example: F?+F12, after arrival at The Jackson 

Laboratory, we interbred for 12 generations, prior to 

that remains unknown. 

NE 

N‐Equivalent is used when a mouse from a 

subsequent backcross generation is crossed back to a 

mouse from a prior backcross generation. 

G 

Generation is used primarily in mutagenesis schemes. 

Examples: G0 is the mutagenized generation; G1 is 

the first generation after mutagenesis. 
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