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Kin 
Recognition

Distinguish kin discrimination from kin recognition

This is kin discrimination, not necessarily kin recognition

Kin discrimination = discriminating kin from non-kin or one kin 
class from another

Kin recognition = kin discrimination on the basis of cues that 
reliably predict kinship (“recognizing kinship as such”)

Kin recognition usually tested with animals that are 
unfamiliar or equally familiar

Warren G. Holmes (2004). The early history of Hamiltonian-
based research on kin recognition. Annals of Zoology 
Fennici 41: 691-711.
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Components of kin recognition:
(1) label or signature;
(2) perceptual recognition; 
(3) decision rule; 
(4) behavioral discrimination 

Kin Recognition
Recognition of kinship ‘as such’

Phenotype Matching

Reeve 1989

http://footage.shutterstock.com/clip-1642849-stock-footage-amazonian-sweat-bees-at-entrance-of-nest.html

Greenberg: Genetic component of bee odor in kin recognition. Science 1979

Adam Smith
Neotropical sweat bee Megalopta genalis in its 
tunnel nest, with one wall of the tunnel removed.

Haplodiploidy in Hymenopterans (bees, wasps and ants)
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Greenberg: Genetic component of bee odor in kin recognition. Science 1979

all unfamiliar

sweat bees
Lasioglossum zephyrum

Raising environment

Buckle & Greenberg (1982) – the ‘odd bee’ experiment

Testing situation

guard

guard

sweat bees
Lasioglossum zephyrum

Raising environment

Buckle & Greenberg (1982) – the ‘odd bee’ experiment

Phenotype matching to
nestmates, not to self

sweat bees
Lasioglossum zephyrum
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Mechanisms of Kin recognition
Major Histocompatibility Complex (MHC)

A series of closely-linked genes (called HLA and on 
chromosome 6 in humans, called H-2 and on 
chromosome 17 in mice) that determine the major 
histocompatibility factors, i.e., surface antigens or 
receptors that are responsible for the recognition and 
elimination of foreign tissues. 

Got its name from its relation to tissue transplants –
donor and recipient should have similar HLA types (be 
‘histocompatible’), otherwise tissue is recognized as 
foreign and is attacked and rejected by recipient’s 
immune cells (lymphocytes) – these immune cells 
normally play a key role in fighting disease.

Major Histocompatibility Complex (MHC)
At least some of the MHC genes are extremely mutable –
hence many alleles exist at each of these loci – so that it is 
highly unlikely that 2 unrelated individual will be identical at this 
locus, and why organ donors must come from within the family. 
Lewis Thomas (President, Sloan-Kettering Cancer Center, NY, 
and noted science writer, e.g., “Lives of a Cell”, “The Youngest 
Science”): hypothesized that MHC could code for a signal of 
individual identity that might be involved in social interactions
(Thomas 1974).
First evidence for hypothesis derived independently by 
researchers at Sloan-Kettering (Yamazaki et al 1976)” with 
congenic mice (= strains of mice that are genetically identical 
except for 1 small genetic region): house male with female of 
same congenic strain and one of different congenic strain: he 
will preferentially mate, nest with the unlike female.

Yamazaki, K., Boyse, E. A., Mike, V., Thaler, H. T., Mathieson, B. J., Abbott, 
J., Boyse, J., Zayas, Z. A. & Thomas, L. (1976)  Control of mating 
preferences in mice by genes in the major histocompatibility complex. 
Journal of Experimental Medicine 144, 1324-1335.

Journal of Experimental Medicine  (1976) 144, 1324-1335.
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From Penn & Potts 1999

From Penn & Potts 1998

Inbreeding avoidance
Self matching would 
lead to errors with 
p=1/4 for full sibs and 
p=1/2 for half sibs

Nature 1992


