LINKAGE



Common Terms

A chromosome is a thread-like self-replicating genetic structure containing organized DNA molecule
package found in the nucleus of the cell.

Heinrich Wilhelm Gottfried Waldeyer coined the term chromosome in 1888.

Autosomes - carry genes for somatic characters.

Allosomes (Sex chromosomes, Gonosomes) - carry genes invoved in sex determination.

In livestock female (XX) is homo-gametic and male (XY) is hetero-gametic.

In birds the female (ZW) is hetero-gametic and male (ZZ) is homo-gametic.

Diploid cells - (2N where N- chromosome number) have two homologous copies of each chromosome.
Haploid cells - (N) have only one copy of each chromosome.

Homologous chromosomes — Diploid organisms have two copies of each chromosome (Autosomes)
which are identical in morphology, gene content and gene order

Each pair of chromosome - two homologs.

Homologous chromosome is inherited from separate parents; one homolog comes from the mother
and the other comes from the father.

Heterologous chromosomes — Sex chromosomes not having similar shape and organization




Linkage: Two genes on a single pair
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Exchanged by Recombination

. Chromatid — one of the two identical halves of the chromosome that has replicated for the cell division

. Centromere — Point where both chromatids of a chromosome are joined together

. The two chromatids of chromosome separate from each other during anaphase of mitosis and during
anaphase II of meiosis



Linkage

* Mendel’s 2" law - Law of Independent Assortment ---- Each gene allele
assort independent of other gene allele at the time of gamete formation

 Dihybrid cross - (3:1) x (3:1) = 9:3:3:1

 Trihybrid cross - (3:1) x (9:3:3:1) =27:9:9:9:3:3:3:1
* There are thousands of genes but few chromosomes
« SO many genes are present on single chromosomes

* Sturtevant — first showed that genes are arranged in linear fashion on the
chromosome

Linked Genes — All the genes located on a chromosome
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Linkage

 Bateson and Punnett found that two pairs of alleles in sweet Peas did not assort
Independently

* They named it as coupling and repulsion

e Coupling Phase (Cis) - The type of linkage arrangement when two dominant
alleles of the genes are on the same chromosome and two recessive alleles are on
the other member of the chromosome pair

« Eg- AB/ab

* Repulsion phase (Transl) - The type of linkage arrangement when one dominant
and one recessive allele of the genes are on the same chromosome and one
recessive, and one dominant allele of the genes are on the other member of the
chromosome pair

* Eg- Ab/aB
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* Linkage group - All the genes located on a given pair of chromosome
constitute a group, referred as linkage group

strength of linkage between genes on a.chromosome;gul(distanceRelCCISCHESS




Types of Linkage

Complete linkage

 Two or more traits are inherited together In their parental or original
combination in no. of generations

» Genes are located very close to each other so that no crossing over and
recombination occurs between them

Incomplete linkage

 Linked genes that show some non-parental combinations due to crossing
over and recombination

« Homologous chromosome non-sister chromatids exchange segments



Chromosome Theory of Linkage

 Given by Morgan and Castle

* Genes located on the same chromosome are called linked genes
and they are inherited together

* The linked genes are arranged in a linear fashion

* The degree of linkage Is determined by the distance between
genes

 Coupling and repulsion phase are two phases of linkage
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