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By What is the phenotype of individaal 117 Female & GAETRET

@ Wheat is the phenoivpe of individaal 127 Female SRR

10) Fragile-X syndrame is a recessive sex-linked disorder located on the X chromosame
Below is a pedigree tracing the passing of the fragile-X syndrome gene through 3 generations.
Write in the genolvpes on the line mext 1o/ below eoch individunl

bl }[*\_

o7 WO WO
Iy 1 AN _);’"__:-;"'

k. |

O M O @ O

yHxH XHEYE NEy XHxyE X XHxw

I — e — - —

- = —_—

Sex linked traits and pedigrees answer key are essential concepts in the
field of genetics, particularly when studying inheritance patterns related to
specific traits that are associated with sex chromosomes. Understanding these
concepts is vital for geneticists, biologists, and anyone interested in the
hereditary characteristics that can influence an organism's phenotype. This
article will explore sex-linked traits, their inheritance patterns, the
significance of pedigrees, and provide an answer key to help clarify these
complex topics.

Understanding Sex-Linked Traits

Sex-linked traits are characteristics that are determined by genes located on



the sex chromosomes, specifically the X and Y chromosomes in humans and many
other organisms. These traits often exhibit unique inheritance patterns
because of the differences in the number and type of sex chromosomes between
males and females.

The Basics of Sex Chromosomes

In humans, the sex chromosomes are designated as X and Y:

1. Females have two X chromosomes (XX).
2. Males have one X and one Y chromosome (XY).

Because of this difference, males and females can express sex-linked traits
differently. Most sex-linked traits are associated with genes found on the X
chromosome, leading to patterns of inheritance that are often described as
"X-linked."

Types of Sex-Linked Traits

There are primarily two types of sex-linked traits:

- X-Linked Recessive Traits: These traits require two copies of the allele
for females to express the trait (one on each X chromosome) but only one copy
for males (since they have only one X chromosome). Examples include
hemophilia and color blindness.

- X-Linked Dominant Traits: These traits require only one copy of the allele

to be expressed in both males and females. Examples include X-linked
hypophosphatemia and Rett syndrome.

Inheritance Patterns of Sex-Linked Traits

The inheritance of sex-linked traits follows specific patterns that can be
predicted using Punnett squares and pedigrees. Understanding these patterns
is crucial for genetic counseling and predicting the likelihood of traits
being passed on to offspring.

Inheritance of X-Linked Recessive Traits

1. Males (XY): If a male has a recessive allele on his X chromosome, he will
express the trait because he does not have another X chromosome to mask it.

2. Females (XX): A female would need to inherit the recessive allele from



both parents to express the trait. If only one parent contributes the
recessive allele, the female will be a carrier but will not express the
trait.

Examples of X-Linked Recessive Traits

- Hemophilia: A condition where blood does not clot properly. Affected males
will pass their X chromosome (with the hemophilia allele) to all their
daughters, making them carriers, and none to their sons.

- Color Blindness: This trait results in difficulty distinguishing between
certain colors. Similar to hemophilia, affected males can only pass the
allele to their daughters, while females need to inherit the allele from both
parents.

Inheritance of X-Linked Dominant Traits

1. Males (XY): An affected male will pass the X-linked dominant allele to all
of his daughters but none to his sons.

2. Females (XX): Affected females can pass the allele to both sons and
daughters, resulting in a higher chance of expression in offspring.

Examples of X-Linked Dominant Traits

- Fragile X Syndrome: A genetic condition causing developmental issues and
intellectual disabilities. It can be passed from mothers to both sons and
daughters.

- Rett Syndrome: Mainly affects females and results in severe cognitive and
physical impairments.

Pedigrees: A Tool for Understanding Inheritance

Pedigrees are diagrams that trace the inheritance of specific traits through
generations of a family. They are invaluable in studying sex-linked traits
because they visually represent the transmission of these traits and help
identify patterns.

Reading Pedigrees



When analyzing pedigrees, it is essential to understand the symbols used:

- Circles: Represent females.

- Squares: Represent males.

- Filled Symbols: Indicate individuals expressing the trait.

- Empty Symbols: Indicate individuals not expressing the trait.
- Horizontal Lines: Connect mating pairs.

- Vertical Lines: Connect parents to their offspring.

Creating and Interpreting Pedigrees for Sex-Linked
Traits

1. Identify the Trait: Determine if the trait is sex-linked by observing the
pattern of affected individuals.

2. Trace Ancestry: Follow the lineage of affected individuals to see how the
trait is inherited.

3. Make Predictions: Use the information from the pedigree to predict the
likelihood of trait expression in future generations.

Example Pedigree Analysis

Consider a family pedigree where:

- An affected male has daughters who are all carriers (not affected) and sons
who are unaffected.

- An affected female has a 50% chance of passing the trait to her sons and
daughters.

This analysis can reveal the probability of the trait appearing in future
generations.

Answer Key for Common Pedigree Questions

Understanding sex-linked traits and analyzing pedigrees can be challenging.
Below is an answer key that addresses common questions and scenarios
involving these concepts.

1. Question: If a color-blind male has children with a normal vision female,
what are the chances their sons and daughters will be color-blind?

- Answer: Sons have a 0% chance of being color-blind (inherited Y chromosome
from father), while daughters have a 100% chance of being carriers (inherited

X chromosome with color-blind allele from father).

2. Question: In a pedigree, if a female is a carrier for hemophilia, what is



the probability of her affected son?

- Answer: There is a 50% chance that her son will be affected, as he will
inherit one of her X chromosomes and the Y chromosome from his father.

3. Question: Can a father pass an X-linked dominant trait to his sons?

- Answer: No, a father can only pass the Y chromosome to his sons, so he
cannot pass an X-linked dominant trait to them.

4, Question: If a mother is a carrier for a recessive X-linked trait, what
are the probabilities for her children?

- Answer:

- Sons: 50% chance of being affected (inheriting the X chromosome with the
recessive trait) and 50% chance of being unaffected.

- Daughters: 50% chance of being carriers (inheriting the X chromosome with
the recessive trait) and 50% chance of being unaffected.

Conclusion

Understanding sex-linked traits and pedigrees is fundamental in genetics. By
recognizing how traits are inherited through sex chromosomes and utilizing
pedigrees to visualize these inheritance patterns, we can better predict and
understand genetic conditions. This knowledge is not only essential for
geneticists but also for families dealing with inherited traits, as it aids
in genetic counseling and decision-making regarding health and reproduction.
The intricate relationships between sex-linked traits and their transmission
highlight the importance of genetics in our lives.

Frequently Asked Questions

What are sex-linked traits?

Sex-linked traits are characteristics that are associated with genes located
on the sex chromosomes, typically the X chromosome in humans.

How are sex-linked traits inherited?

Sex-linked traits are inherited through the X and Y chromosomes. Males have
one X and one Y chromosome, while females have two X chromosomes, leading to
different inheritance patterns.

What is a pedigree chart?

A pedigree chart is a diagram that shows the occurrence and appearance of
phenotypes of a particular gene or organism across generations.



How can a pedigree help in studying sex-linked
traits?

A pedigree chart helps track the inheritance of sex-linked traits through
generations, revealing patterns of transmission from parents to offspring.

What is an example of a sex-linked trait?

An example of a sex-linked trait is color blindness, which is more commonly
found in males due to its association with the X chromosome.

Why are males more likely to express sex-linked
traits?

Males are more likely to express sex-linked traits because they have only one
X chromosome. If the X chromosome carries a recessive trait, they will
express it since there is no corresponding allele on the Y chromosome.

What does it mean if a trait is recessive 1n a
pedigree?

If a trait is recessive, it means that an individual must inherit two copies
of the recessive allele (one from each parent) to express the trait. In
pedigrees, this often appears as individuals who do not express the trait
having offspring that do.

What symbols are used in a pedigree chart?

In a pedigree chart, circles represent females, squares represent males,
shaded symbols indicate individuals expressing the trait, and unshaded
symbols indicate individuals not expressing the trait.

How can you determine if a trait 1is sex-linked using
a pedigree?

To determine if a trait is sex-linked, look for patterns where males are more
frequently affected than females and check if affected males have unaffected
daughters and affected sons, indicating the trait is on the X chromosome.
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refers to a person’s deeply felt, internal and individual experience of gender, which may or may not
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SEXUAL EXPLOITATION AND ABUSE - World Health Organization ...

Sexual exploitation: Actual or attempted abuse of a position of vulnerability, power, or trust, for
sexual purposes, including, but not limited to, profiting monetarily, socially or politically from the
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La santé sexuelle est fondamentale pour la santé et le bien-étre général des personnes, des couples
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