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Haplotype is a group of DNA variations (like SNPs) that are inherited together from a
single parent. Think of it as a "block™ of genetic variants that tend to stick together on
the same chromosome and are passed on as a unit across generations. Haplo means single,
Type — a form, thus haplotype represents "A single genetic form” like a specific combination
of genetic markers (like SNPs, insertions, or deletions) on one part of a chromosome.

How Does a Haplotype Form?

1.Inheritance and Linkage Disequilibrium (LD)

e DNAis inherited in chunks from parents.

e Nearby genetic variants on a chromosome are often physically linked (close together) and
are inherited as a group. This is because crossing over during meiosis (recombination)
usually doesn’t break them apart.

e These tightly linked variants form a haplotype.

2.0ver Time

As generations pass, recombination shuffles genetic material. However, regions with little

recombination remain intact, maintaining the same pattern of variants. These stable regions

become haplotypes. In areas of low recombination, a haplotype might span several genes or
regions.

Examples to Illustrate Haplotypes

Let’s consider a short DNA sequence from 2 people:
o Person 1's DNA: A-G-C-T

o Person 2's DNA: T-A-T-T

The combination of variants (SNPs) at these positions forms haplotypes:
e Haplotype 1 (Person 1): A-G-C-T

e Haplotype 2 (Person 2): T-A-T-T

Genes with Variants

Imagine a gene with three SNPs (positions):

e SNPL:AorT

e SNP2:GorC

e SNP3:CorT

Possible haplotypes:

e Haplotype 1: A-G-C

e Haplotype 2: T-C-T

e Haplotype 3: A-C-T

e Haplotype 4: T-G-C
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Why Are Haplotypes Important?

Reveal Patterns of Inheritance: Haplotypes help us understand how traits and genetic
variations are passed down through generations. Instead of looking at single SNPs,
haplotypes give a more complete picture of genetic diversity.

Tagging Genetic Variations: Haplotypes serve as "tags" for nearby genetic variants.
Instead of studying every SNP in a region, researchers study haplotypes, which represent
groups of SNPs.

Disease and Trait Association: Specific haplotypes can be linked to diseases or traits.
For example: In GWAS, if a haplotype is associated with a trait (e.g., drought resistance),
researchers can narrow down the region containing causal genes.

Population and Evolutionary Studies: Haplotypes provide insights into population
history, migration patterns, and natural selection.

How Are Haplotypes Identified?

1.

From Genotyping Data: Scientists use SNP data (obtained via sequencing or
genotyping) to reconstruct haplotypes. Example: If someone has SNPs A-G at positions 1
and 2, their haplotype is identified as A-G.

Using Linkage Disequilibrium (LD): Variants that are strongly associated (i.e.,
inherited together) are used to define haplotypes. LD measures how much two SNPs are
correlated. Higher LD means the SNPs are part of the same haplotype.

Phasing Algorithms: These computational tools reconstruct haplotypes from genotype
data. Example tools: BEAGLE, SHAPEIT.

Haplotype Analy3|s

. Haplotypes in GWAS: Researchers compare haplotypes between groups (e.g., plants
tolerant to drought vs. susceptible plants) to find associations. If one haplotype is more
common in tolerant plants, it’s likely linked to a gene influencing drought tolerance.

2. Statistical Tests: Differences in haplotype frequencies are tested using statistical
methods (e.g., chi-squared tests or logistic regression). The significance (P-value)
indicates whether the association is strong or likely by chance.

3. Functional Analysis: Once associated haplotypes are identified, researchers examine the
genes within the haplotype to understand their function.

Summary

= A haplotype is a block of genetic variants (like SNPs) that are inherited together due to
their physical closeness on the chromosome.

= They are important for understanding inheritance, identifying disease/trait-associated
genes, and studying population genetics.

= Haplotype analysis involves identifying differences in haplotypes between groups (e.qg.,
tolerant vs. non-tolerant plants) to associate them with specific traits.

= Tools like GWAS and functional studies help validate the role of haplotypes in traits.
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