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SUMMARY

The Guidelines for Gene Nomenclature in Sheep and Goats, drawn up for the 
naming of loci and a lle les , have been published (COGNOSAG, 1989; RAE 1989).

Here are set out the main provisions of the general procedures which have been 
followed by COGNOSAG in the listing of alleles o f sheep and goats, together 
with specific procedures followed for visible traits other than colour and for 
blood and milk polymorphisms (COGNOSAG, 1989).

INTRODUCTION

The development and activ it ies of COGNOSAG (The Committee on Genetic 
Nomenclature of Sheep and Goats) have been reviewed in COGNOSAG (1989) and by 
RAE (1989 and 1990). The Guidelines for Gene Nomenclature in Sheep and Goats 
have been followed in COGNOSAG Workshops reviewing the loci and a lle les 
already reported for v isib le traits other than colour, for blood and milk 
polymorphisms and for coat colour. The procedures followed for the f i r s t  two 
groups of traits have been published in fu ll (COGNOSAG 1989), the main 
provisions of which are set out here.

METHODS

A. GUIDELINES FOR GENE NOMENCLATURE IN SHEEP AND GOATS

The Guidelines (COGNOSAG 1989 p.17-21; RAE 1989) cover locus and a lle le  names 
and symbols, and both genotypic and phenotypic terminology.

B. GENERAL PROCEDURES FOR LISTING LOCI AND ALLELES OF SHEEP AND GOATS

I . OBJECTIVES

The objectives are to use the Guidelines to produce a l i s t  of loci and alleles 
of sheep and goats, and to assess the contribution made by each reference to 
knowledge of the inheritance of the a lle le .
The l i s t  and assessment is such that:

a) i t  can be fu lly  checked by other workers;
b) i t  can be added to or amended as necessary;
c) i t  w i l l  be useful to workers in the fields of coat colour, visib le traits 

and blood and milk polymorphisms; to those working in genetic engineering; 
to sheep and goat breeders, and to those giving advice to breeders.
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I I . METHOD
Four steps are used by COGNOSAG in the preparation of the l is ts  of 
a lle les for coat colour, other visib le tra its and blood and milk 
polymorphisms in sheep and goats. They are:
a) a chronological listing of references describing the locus or 

a lle le ;
b) an assessment of the evidence contributed by each reference to 

knowledge of the inheritance of the a l le le ;
c) a note on the name and symbol for both locus and a l le le  used in each 

reference
d) a proposal made by COGNOSAG of names and symbols for use when 

referring to locus and a lle le .

In the tables prepared, a blank w il l  indicate absence of mention of a
name or symbol in the reference or, in the category of evidence column, 
that the reference was in a review and, therefore, not appropriate for an 
assessment.

I I I .  LISTING OF REFERENCES
Each l i s t  includes a l l  references located which describe the a l le le  in 
question.
For some tra its , coat colour for example, a lle les  described in different
parts of the world may not be identical. For blood and milk 
polymorphisms, a procedure is followed by the I n t e r n a t i o n a l  S o c i e t y  f o r

A n i m a l  B l o o d  G r o u p  R e s e a r c h  ( I S A B R )  which determines periodically whether 
or not a newly described a lle le  is identical with one already described.

IV. ASSESSMENT OF EVIDENCE
The evidence presented in each report is categorised ( i ) ,  ( i i )  or ( i i i ) .  
The conditions are slightly different for the v is ib le  traits and the
polymorphisms and are given below.

V. LOCUS AND ALLELE NAMES AND SYMBOLS USED IN REFERENCES 

The following procedures were followed:
a) Loci and a l le le  names are copied precisely as written by the authors.
b) No inferences are drawn by COGNOSAG.
c) I f  no name or symbol is written by the author, none is listed in the

table.

VI. LOCUS AND ALLELE NAMES AND SYMBOLS PROPOSED BY COGNOSAG 

The names and symbols were chosen as follows:
a) The names and symbols have been chosen in accord with the Guidelines.
b) The names and symbols used previously are adhered to as closely as

possible, at the same time recognising the need to accommodate the 
increasing number of alleles being reported. However, to maintain 
homology with other species, the symbols for the colour loci have 
been retained, namely the A, B, C, E, a n d  S  l o c i .

c) The term 'standard' has been used in preference to 'wild type', 
the symbol being '+ '.

d) The names and symbols recommended for use are those proposed by 
COGNOSAG WORKSHOP 1987 after they have been endorsed by the respective 
COGNOSAG working groups.
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VII. PRINTED OUTPUT
The following procedures have been followed during the COGNOSAG
Workshop 1987
a) Each locus begins on a new page of printed output.
b) Each page is headed with the locus name and symbol.
c) In the body of the page there are the following subheadings:

Gene e ffec t :  a brief statement on the effect of the gene;
Gene-effect classification: each a lle le  is classified into 

one of more of 16 classes, these classes being derived from those 
used in Mouse Newsletter. The appropriate l is ts  are given in the 
specific guidelines which follow.

Homology: homology with loci in the other C a p r i n a e , where 
known, is indicated.

Comments: a description of phenotypes of animals with 
different genotypes. The historical definition of the effects of 
the a l le le  may be included.

Successive citations and assessment of evidence: the 
references are listed and assessed as described under I I ,  I I I  and 
IV.

VIII. SOURCE

The source of section B is COGNOSAG (1989) pp 23 - 26.

C. LISTING LOCI AND ALLELES OF SHEEP AND GOATS FOR VISIBLE TRAITS 
OTHER THAN COLOUR

I . OBJECTIVES

The objectives were to:
a) Prepare a reliable l is t  of loci and alleles in sheep and goats 

which affect v isib le traits other than colour;
b) Assess the contribution made by each author to the knowledge of 

the inheritance of each a lle le ;
c) Recommend locus and a lle le  names and symbols for use in the future. The 

recommendations have been made in keeping with the Guidelines.

The l i s t  is such that:

a) i t  can be fu lly  checked by other workers;
b) i t  can be added to or amended as necessary;
c) i t  w il l  be a reliable reference for workers on inherited traits in sheep 

and goats, for those working in genetic engineering, for sheep and goat 
breeders and for those giving advice to sheep and goat breeders.

I I .  METHOD
The prime unit of list ing is the locus. The loci are listed in alphabetical 
order of the locus name given by COGNOSAG.

A. GENE EFFECT

A brief account is given of the effect of each a l le le ,  together with a brief 
description of its  mode of inheritance.
The gene effects are those observed in the genetic background of the strain or 
breed of sheep with which the authors worked. The original references are to 
be consulted to obtain details of the sheep observed.
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B. GENE EFFECT CLASSIFICATION

Each a l le le  is classified into one or more o f 8 classes which are derived from 
those used for the mouse in Mouse Newsletter:

2. Skin, fibres, horns
3. Skeleton (including ta i l )
4. Appendages (including outer ear, wattles)
5. Neurological and neuromuscular (including inner ear and eye)
6. Endocrine defects, dwarfism, obesity
7. Reproductive organs and functions
0. Lethals and sub-lethals
16. Miscellaneous.

Occasionally, classes 8 and 16 were added to other classes.

C. HOMOLOGY

Homologous conditions are defined as those in species other than sheep which 
result from the action of an identified major gene. In the listings of 
COGNOSAG only homology within C a p r i n a e  is taken into consideration.
No reference is made to a similar condition i f  i t  is controlled by other than a 
major gene.

D. . COMMENTS

Comments may include descriptions of phenotypes of sheep and goats with 
different genotypes, the historical definition of the effects of the a l le le  or 
the breeds which carry the a l le le ; alternatively they may relate to the nature 
of the evidence for the existence of the a l le le ,  or to other matters.

E. CITATIONS AND ASSESSMENT OF EVIDENCE

Citations of references are listed in chronological order for each locus.

Loci and a l le le  names and symbols are given precisely as written by the authors.

The evidence presented in each reference is categorised ( i )  ( i i )  or ( i i i ) .  The 
categories are:

( i )  The evidence is such that the existence of the a l le le  as being the cause 
of the v isib le effect is established beyond reasonable doubt. Segregation data 
which demonstrate this must be given.

( i i )  The evidence is such that the a l le le  is consistent with being the cause
of the v is ib le  e ffect, but the possibility of other causes had not been 
reasonably excluded. Reports in this category would include those with 
extensive population studies or those with segregation data consistent with the 
existence of the a l le le , but for which the evidence is not unequivocal.

( i i i )  The existence of an a l le le  is hypothesized to explain the phenotype 
described. L i t t le  or no evidence is presented by the author.

F. COGNOSAG RECOMMENDATIONS OF NAMES AND SYMBOLS

The names and symbols of COGNOSAG WORKSHOP 1987 are those recommended for use.

The alle les are listed in order of dominance, the dominant a l le le  being at the 
top. The term 'standard' has been used in preference to 'wild type', the 
symbol being
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Geographic terras are used to describe loci found in different parts of the 
world i f :
1) a lle les with similar effects have been identified in different reqions, 
and
2) tests for allelism have not been carried out.

The loci are considered as being separate until tests for allelism have been 
carried out.

I I I .  SOURCE

The source of section C is COGNOSAG (1989) pp 27-32.

D. LISTING LOCI AND ALLELES OF SHEEP AND GOATS FOR BLOOD AND MILK 
POLYMORPHISMS

I . OBJECTIVES
Please see B above.

I I .  GENERAL APPROACH
Please see A and B above.

For locus and gene symbols, where possible the original author's nomenclature 
has been used i . e .  we have only changed Roman numerals into arabic ones and 
used + instead of p o s i t i v e  and - instead *of n e g a t i v e  as suggested in the 
Guidelines. This inevitably results in some inconsistencies, but the COGNOSAG 
committee decided to postpone the introduction o f a more standardised 
nomenclature until after the next meeting of the I S A G  ( I n t e r n a t i o n a l  S o c i e t y  
f o r  A n i m a l  G e n e t i c s ) international committee.

I I I .  ESTABLISHING THE REPORT

A. GENE EFFECT

A brief statement is made of the effect of each a l le le , together with a brief 
description of i t s  mode of inheritance.

The gene effects are those observed in the genetic backgrounds of the strain or 
breed of sheep with which the different authors worked. One needs to consult 
the original references to obtain details of the sheep observed.
B. GENE EFECT CLASSIFICATION

Each a lle le  is classified into one or more of 9 classes, the classes (inspired 
from those used for the mouse in Mouse Newsletter) being:
9. Plasma proteins (other than enzymes)
10. Plasma enzymes
11. Erythrocyte proteins and transport systems (other than enzymes)
12. Erythrocyte enzymes
13. Erythrocyte antigens
14. Lymphocyte antigens
15. Milk proteins

C. HOMOLOGY

When homology within O v i c a p r i n a e  is established i t  is mentioned and the name of 
the locus is given.

515



D. CITATIONS AND ASSESSMENT OF EVIDENCE

Citations o f references are listed in chronological order for each locus.
The evidence presented in each reference is categorised ( i )  ( i i )  or ( i i i ) .  The 
categories are:
( i )  The variant has been accepted internationally by the ISABR. Comparisons 
of a lle les are made worldwide. Every two years the ISABR reviews the 
comparative listings which have been made.
( i i )  The variant has been confirmed by at least two independent workers and is 
supported by family or population data; or the variant is not necessarily 
confirmed by others but is supported by reliable family population data.

( i i i )  The variant has been reported but is awaiting confirmation.

E. INTERNATIONAL ENZYME DESIGNATION
When known the E.C. reference number given is that proposed by the N o m e n c l a t u r e  
C o m m i t t e e  o f  t h e  I n t e r n a t i o n a l  U n i o n  o f  B i o c h e m i s t r y  ( 1 9 7 9 ) .

F. COGNOSAC RECOMMENDATIONS OF NAMES AND SYMBOLS
The names and symbols given under the headings of COGNOSAG WORKSHOP 1987 are 
those recommended for use.

IV SOURCE
The source of section D is COGNOSAG (1989) pp. 33-36.

RESULTS

The loci and alle les reported in the literature covering visib le traits other 
than colour have been published (COGNOSAG 1989) for sheep (p. 37-78) and for 
goats (p. 123-135). Those relating to blood and milk polymorphisms have been 
published (COGNOSAG 1989) for sheep (p. 79-121) and for goats (p. 137 - 152).

The loci and alle les for coat colour in both sheep and goats were reviewed at 
the COGNOSAG Workshops of 1986, 1987, 1988 and 1989, and the results are in
press.

DISCUSSION

The future roles of COGNOSAG in relation to the list ing of loci and alleles 
w il l  be:
a. to encourage workers to use the Guidelines in the naming of newly 

recognised loci and alle les,
b. to revise the in it ia l  l is ts  in the light of new information, and
c. to add to the in itia l l is ts  newly recognised loci and alle les.
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