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1. Difference between sex chromosomes and autosomes.

Sex chromosomes and autosomes are two types of chromosomes in an organism's cells. Sex
chromosomes, like X and Y in humans, determine an individual's sex. Females typically have two X
chromosomes (XX), and males have one X and one Y chromosome (XY). In contrast, autosomes are
non-sex chromosomes, carrying genes that influence various traits such as hair color and height. While
an individual inherits one sex chromosome from each parent, autosomes are inherited in pairs. Humans
have 22 pairs of autosomes and one pair of sex chromosomes, totaling 46 chromosomes in each
somatic cell.

2. What are purines and pyrimidines?

Purines (adenine and guanine) and pyrimidines (cytosine, thymine, and uracil) are nitrogenous bases
found in DNA and RNA. They are the building blocks of nucleic acids, forming the genetic code.
Purines have a double-ring structure, while pyrimidines have a single-ring structure.

3. Which blood group are universal donor and recipient?
The blood group O negative (O-) is considered the universal donor because individuals with this blood
type can donate blood to recipients of any ABO and Rh blood group. On the other hand, AB positive
(AB+) is often considered the universal recipient because individuals with this blood type can receive
blood from donors of any ABO and Rh blood group.

4. Define leading strand and lagging strand of DNA.
In DNA replication, the leading strand and lagging strand are the two strands of DNA that are
synthesized in opposite directions at the replication fork.

1. Leading Strand:

The leading strand is synthesized continuously in the 5' to 3' direction, moving toward the replication
fork. DNA polymerase can synthesize this strand continuously as the replication fork opens, allowing
for a smooth and uninterrupted process. It requires only one RNA primer to initiate synthesis.

2. Laqgging Strand:
The lagging strand is synthesized discontinuously in the 5' to 3' direction away from the replication
fork. DNA polymerase synthesizes short fragments called Okazaki fragments on the lagging strand.
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Multiple RNA primers are needed to initiate the synthesis of each Okazaki fragment. After the
synthesis of Okazaki fragments, they are joined together by DNA ligase to form a continuous strand.

5. Explain gyrase, okazaki fragments and sister chromatids.
1. Gyrase:
Gyrase is a type of topoisomerase enzyme found in bacteria. It plays a crucial role in DNA replication
by relieving strain in the DNA molecule ahead of the replication fork. Gyrase helps in unwinding the
DNA double helix during replication by introducing negative supercoils into the DNA, allowing for
the separation of the two strands.

2. Okazaki Fragments:

Okazaki fragments are short, discontinuously synthesized DNA fragments on the lagging strand during
DNA replication. DNA polymerase synthesizes these fragments in the 5' to 3' direction-away from the
replication fork. Each Okazaki fragment starts with an RNA primer, which is later replaced by DNA.
The fragments are subsequently joined together by DNA ligase to form a continuous strand.

3. Sister Chromatids:

Sister chromatids are identical copies of a chromosome produced during DNA replication. They are
held together by a structure called the centromere. Sister chromatids are formed when a chromosome
duplicates during the S phase of the cell cycle. They remain attached until they are separated during
cell division, with each chromatid going to a different daughter cell.

6. Explain types of chromosomes.

Chromosomes are thread-like structures made of DNA and proteins found in the nucleus of a cell.
There are different types of chromosomes based on various characteristics:

1. Autosomes:

Autosomes are non-sex chromosomes. In humans, autosomes make up the first 22 pairs of
chromosomes (chromosomes 1-22). They carry genes responsible for determining various traits
unrelated to sex.

2. Sex Chromosomes:

Sex chromosomes determine an individual's biological sex. In humans, sex chromosomes are X and Y.
Females typically have two X chromosomes (XX), while males have one X and one Y chromosome
(XY).

3. Homologous Chromosomes:

Homologous chromosomes are pairs of chromosomes that carry genes for the same traits at
corresponding loci. One chromosome in the pair is inherited from the mother, and the other from the
father. They have similar but not identical genetic information.

4. Non-homologous Chromosomes:
Non-homologous chromosomes are chromosomes that do not belong to the same homologous pair.
They carry genes for different traits and may be of different sizes and shapes.
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5. Metacentric, Submetacentric, Acrocentric Chromosomes:

These terms describe the position of the centromere on a chromosome. Metacentric chromosomes have
a centromere near the center, giving them a roughly equal arm length. Submetacentric chromosomes
have a centromere slightly off-center. Acrocentric chromosomes have a centromere near one end,
resulting in a long arm and a short arm.

6. Telocentric Chromosomes:
Telocentric chromosomes have the centromere at or very near one end, with only one arm.

. Briefly write the oligonucleotide mapping to detect the gene causing disease.

Oligonucleotide mapping, also known as DNA fingerprinting or restriction fragment length
polymorphism (RFLP) analysis, is a technique used to detect specific genes associated with diseases.
Here's a brief overview of the process:

1. Isolation of DNA:
Extract DNA from an individual's cells, typically obtained from blood, saliva, or other tissues.

2. Digestion with Restriction Enzymes:
Use restriction enzymes to cut the genomic DNA at specific recognition sites. This results in a set of
DNA fragments with varying lengths.

3. Electrophoresis:
Separate the DNA fragments based on size through gel electrophoresis. Smaller fragments move faster
and travel farther than larger ones, creating a distinctive pattern.

4. Transfer to Membrane:
Transfer the separated DNA fragments from the gel to a membrane, typically made of nylon or
nitrocellulose.

5. Hybridization with Oligonucleotide Probes:
Design oligonucleotide probes—short, single-stranded DNA sequences complementary to the target
gene or mutation. Hybridize these probes to the immobilized DNA fragments on the membrane.

6. Detection:
Use a detection method, such as autoradiography or chemiluminescence, to visualize the locations
where the probes have bound to the DNA fragments.

7. Analysis:
Analyze the resulting pattern of hybridization to identify the presence or absence of specific DNA

sequences associated with the disease-causing gene or mutation.
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8. Interpretation:
Compare the obtained pattern with known standards or controls. The presence or absence of specific
DNA fragments helps determine the genetic variation associated with the disease.

. Write down the method that converts euchromatin to heterochromatin.

Histone and DNA methylation, along with the binding of specific proteins, convert euchromatin to
heterochromatin. Methylation of histones and DNA, particularly on lysine residues and CpG islands,
respectively, leads to chromatin compaction. Heterochromatin proteins bind to these modifications,
stabilizing the compacted structure. This process, involving epigenetic modifications, contributes to
gene silencing and the formation of condensed, transcriptionally inactive heterochromatin.

. Name some common epigenetics regulated phenomenon.

Common epigenetic regulated phenomena include:

1. DNA Methylation:
Addition of methyl groups to cytosine bases in DNA, often associated with gene silencing.

2. Histone Modification:
Chemical alterations to histone proteins, influencing chromatin structure and gene expression.

3. Chromatin Remodeling:
Dynamic changes in the structure of chromatin, affecting access to DNA and gene transcription.

4. X-Chromosome Inactivation:
Silencing of one of the two X chromosomes in females to achieve dosage compensation.

5. Imprinting:
Parent-of-origin-specific DNA methylation that leads to the expression of only one allele of a gene.

6. Non-Coding RNA Regulation:
Involvement of non-coding RNAs, such as microRNAs and long non-coding RNAs, in gene
regulation.

7. Telomere Length Requlation:
Epigenetic mechanisms influencing the maintenance of telomere length and cellular aging.

8. Transposon Silencing:
Suppression of transposable elements within the genome to maintain genomic stability.

9. Environmental Influences:
Epigenetic modifications responding to external factors like diet, stress, and exposure to toxins.

10. Developmental Programming:
Epigenetic changes that influence gene expression patterns during development, impacting cellular
differentiation.
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In Prophase 11 of meiosis, cells progress from the end of meiosis | to the second division of meiosis.
Prophase Il is specific to meiosis and occurs after the short interphase (interkinesis) that follows
meiosis |. Here are the key events that happen during Prophase I1:

1. Chromosome Condensation:
The chromosomes, which were in a dispersed state after telophase I, condense again, becoming visible
under a microscope.

2. Nuclear Envelope Breakdown:
The nuclear envelope, which reformed during telophase I, breaks down once again. This breakdown
allows spindle fibers to interact with the chromosomes.

3. Spindle Fiber Formation:
Microtubules organize into spindle fibers that extend from one pole of the cell to the other, forming the
spindle apparatus.

4. Centrosome Movement:
The centrosomes (microtubule-organizing centers) move to opposite poles of the cell.

5. Chromatids Attach to Spindle Fibers:
Each chromosome, consisting of two sister chromatids, attaches to spindle fibers extending from
opposite poles. The attachment occurs at the centromere region.

6. Orientation of Chromosomes:
Chromosomes align along the metaphase plate, a plane equidistant from the two spindle poles. The
orientation is random, leading to genetic diversity in the resulting gametes.

11.Explain co-dominance.

Co-dominance is a genetic scenario in which both alleles of a gene are fully expressed in the
phenotype of a heterozygous individual. Unlike dominant-recessive relationships, where one allele
may mask the other, co-dominant alleles appear together without blending, resulting in distinct and
simultaneous expression of both traits. An example is the ABO blood group system, where individuals
with AB blood type inherit both A and B alleles, expressing both A and B antigens.

12.Compare mitosis and meiosis.

Mitosis and meiosis are both processes involved in cell division, but they have distinct purposes and
differences. Here's a comparison between mitosis and meiosis:

1. Purpose:
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Mitosis: Mitosis is a form of cell division that results in the production of two genetically identical
diploid (2n) daughter cells. It is involved in growth, repair, and asexual reproduction.

Meiosis: Meiosis is a specialized cell division process that produces haploid (n) cells, specifically
gametes (sperm and egq). It is crucial for sexual reproduction and introduces genetic diversity.

2. Number of Divisions:
Mitosis: One division occurs, leading to the formation of two daughter cells.
Meiosis: Two sequential divisions occur, resulting in the production of four daughter cells.

3. Genetic Content:

Mitosis: Daughter cells are genetically identical to the parent cell and to each other. The chromosome
number remains the same (diploid).

Meiosis: Daughter cells are genetically diverse due to crossing-over and independent assortment. The
chromosome number is halved (haploid).

4. Number of Daughter Cells:
Mitosis: Two daughter cells are produced.
Meiosis: Four daughter cells are produced.

5. Chromosome Number:
Mitosis: The chromosome number remains constant (2n) in daughter cells.
Meiosis: The chromosome number is halved in daughter cells (n).

6. Occurrence:
Mitosis: Occurs in somatic cells throughout an organism's life.
Meiosis: Primarily occurs in germ cells (cells that give rise to gametes) for sexual reproduction.

7. Role in Genetic Variation:
Mitosis: Does not contribute to genetic variation; daughter cells are genetically identical.

Meiosis: Introduces genetic diversity through processes like crossing-over and independent
assortment.

8. Stages:
Mitosis: Consists of one division (prophase, metaphase, anaphase, telophase).

Meiosis: Involves two divisions (meiosis | and meiosis 1), each with prophase, metaphase, anaphase,
and telophase.

13.Explain Lampbush chromosomes in detail.
Here are key features and details about lampbrush chromosomes:

1. Structure:

Lampbrush chromosomes are characterized by a central axis with lateral loops extending from both
sides, resembling a brush. The loops are formed by chromatin fibers, which are regions of DNA and
associated proteins.
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2. Location:
Lampbrush chromosomes are primarily observed in the oocyte nuclei during a specific stage of
oogenesis (the process of egg cell development).

3. Function:

The loops on lampbrush chromosomes are transcriptionally active regions where intense gene activity
occurs. These chromosomes are involved in the synthesis of large amounts of RNA during oocyte
development.

4. Transcriptional Activity:

The loops of lampbrush chromosomes are sites of active RNA transcription, and they often show a
high degree of puffing or swelling. The transcriptional activity is related to the synthesis of RNA
needed for early embryonic development.

5. Role in Oocyte Maturation:

Lampbrush chromosomes play a crucial role in the maturation of oocytes and the preparation of the
egg for fertilization. The extensive transcription activity supports the synthesis of necessary gene
products for early embryonic development.

6. Species Variation:
Lampbrush chromosomes are not restricted to a single species but have been observed in various
organisms, especially in certain amphibians and invertebrates.

14 . Write a note on sex linked trait and sex disorders in human.
Sex-Linked Traits:

Sex-linked traits are genetic characteristics that are determined by genes located on the sex
chromosomes, particularly the X chromosome. In humans, sex-linked traits are often associated with
the X chromosome because the Y chromosome is smaller and carries fewer genes. The key points
about sex-linked traits are:

1. X-Linked Inheritance:

Genes located on the X chromosome are said to be X-linked. Since males have only one X
chromosome (XY), they express X-linked traits more distinctly than females, who have two X
chromosomes (XX).

2. Expression in Males and Females:

In females, the presence of two X chromosomes allows for potential compensation if one X
chromosome carries a mutated gene. The normal gene on the other X chromosome can often
compensate for the mutated one. In males, since they have only one X chromosome, any mutation on
that X chromosome will be expressed.

3. Examples of X-Linked Traits:
- Hemophilia (a blood clotting disorder)
- Color blindness
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- Duchenne muscular dystrophy
- Androgen insensitivity syndrome

Sex Disorders in Humans:

Sex disorders can arise due to genetic abnormalities, hormonal imbalances, or variations in sex
chromosome composition. Some notable sex disorders include:

1. Turner Syndrome (45,X):
Individuals with Turner syndrome have only one X chromosome (45,X) instead of the usual XX or
XY. Features may include short stature, webbed neck, and reproductive abnormalities.

2. Klinefelter Syndrome (47,XXY):
Individuals with Klinefelter syndrome have an extra X chromosome (47,XXY) in addition to the usual
XY in males. Features may include tall stature, gynecomastia (enlarged breasts), and reduced fertility.

3. Triple X Syndrome (47,XXX):
Females with Triple X syndrome have an extra X chromosome (47,XXX). Features may include tall
stature and, in some cases, learning disabilities.

4. Androgen Insensitivity Syndrome (AlS):
AIS results from a genetic mutation causing insensitivity to male sex hormones (androgens).
Individuals with AIS may have female external genitalia but lack a functional uterus and ovaries.

5. 5-alpha-Reductase Deficiency:
This is an intersex condition where individuals with XY chromosomes may be born with ambiguous
genitalia due to a deficiency in the enzyme 5-alpha-reductase.

otic chromosomes in detail.
Prokaryotic and eukaryotic chromosomes differ significantly in their structure, organization, and the
way genetic material is packaged. Here's a detailed comparison between prokaryotic and eukaryotic
chromosomes:

1. Structure:

- Prokaryotic Chromosomes:

Typically, prokaryotic cells, such as bacteria, have a single, circular chromosome. The chromosome is
found in the nucleoid region, a non-membrane-bound area within the cell. It lacks a true nucleus and
histone proteins.

- Eukaryotic Chromosomes:

Eukaryotic cells, found in plants, animals, fungi, and protists, have multiple linear chromosomes. The
chromosomes are located within a membrane-bound nucleus. DNA is tightly wound around histone
proteins, forming nucleosomes.
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2. Number of Chromosomes:

Prokaryotic Chromosomes:

Typically, there is only one chromosome per prokaryotic cell. The chromosome carries all essential
genetic information.

Eukaryotic Chromosomes:

The number of chromosomes varies among eukaryotic species. Humans, for example, have 46
chromosomes (23 pairs) in somatic cells. Chromosomes are organized into homologous pairs, with one
chromosome from each parent.

3. DNA Replication:

Prokaryotic Chromosomes:
DNA replication starts at the origin of replication, a specific site on the circular chromosome.
Replication proceeds bidirectionally around the circular DNA molecule.

Eukaryotic Chromosomes:
Multiple origins of replication exist on each linear chromosome. Replication occurs bidirectionally,
and the process is more complex than in prokaryotes.

4. Packaging of Genetic Material:

Prokaryotic Chromosomes:

The DNA is organized into a compact structure in the nucleoid region. Supercoiling helps in the tight
packing of genetic material.

Eukaryotic Chromosomes:
DNA is tightly wound around histone proteins, forming nucleosomes. Nucleosomes further coil and
fold to create a compact chromatin structure.

5. Presence of Organelles:

Prokaryotic Chromosomes:
Lack membrane-bound organelles, including a nucleus.

Eukaryotic Chromosomes:
Found in the nucleus, a membrane-bound organelle.

6. Cell Division:

Prokaryotic Chromosomes:
Reproduce through binary fission, a simple form of cell division. The circular chromosome replicates,
and the cell divides into two identical daughter cells.

Eukaryotic Chromosomes:
Undergo mitosis (for somatic cells) and meiosis (for gametes). The chromosomes align and segregate
during cell division, ensuring genetic continuity.
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16.What is bottom up mapping?

Bottom-up mapping in genetics involves identifying and mapping individual genetic markers or loci
within a genome, starting with specific details and gradually assembling a comprehensive genetic map.

17.Explain incomplete dominance.

Incomplete dominance is a genetic scenario where neither allele in a heterozygous individual is fully
dominant, resulting in an intermediate phenotype that is a blend of the two homozygous phenotypes.
For example, in snapdragons, the red (RR) and white (rr) homozygotes produce pink flowers (Rr)
when incompletely dominant alleles are inherited.

18.How cells divide in telophase Il of meiosis?
Telophase 11 is the final stage of meiosis 11, the second round of cell division in meiosis. During
telophase 11, the separated chromatids reach opposite poles of the cells, and several events occur to
complete the process. Here's an overview of how cells divide in telophase Il of meiosis:

1. Chromatids at Opposite Poles:
At the beginning of telophase I1, the chromatids (now individual chromosomes) from the previous
anaphase 1l are positioned at opposite poles of the cell.

2. Nuclear Envelopes Reformation:

The nuclear envelope, which had disintegrated during prophase 11 and metaphase 11, begins to
reassemble around the separated chromosomes at each pole. This reformation of nuclear envelopes
marks the formation of two distinct nuclei within the cell.

3. Chromosomes Decondensation:
The chromosomes, which were condensed and visible during metaphase Il and anaphase I,
decondense back into chromatin. This process involves the relaxation of the chromosomal structure.

4. Cytokinesis:

Cytokinesis, the physical division of the cell into two daughter cells, usually occurs simultaneously or
immediately after telophase I1. In animal cells, a cleavage furrow forms and pinches the cell membrane
inward, while in plant cells, a cell plate develops to separate the two cells.

5. Formation of Four Haploid Daughter Cells:
At the end of telophase Il and cytokinesis, there are now four haploid daughter cells. Each of these
cells contains half the number of chromosomes as the original parent cell.

19.State Law of segregation.

The Law of Segregation states that during the formation of gametes, the two alleles for a gene
segregate or separate from each other, so that each gamete carries only one allele for each gene. This
principle, proposed by Gregor Mendel, explains how genetic diversity is achieved as alleles randomly
assort during meiosis, contributing to the unique combinations of alleles in offspring.
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20.Define nucleoside & nucleotide.

Nucleoside:

A nucleoside is a molecule composed of a nitrogenous base and a sugar molecule. It is a fundamental
building block of nucleic acids (DNA and RNA). The nitrogenous base can be adenine (A), guanine
(G), cytosine (C), thymine (T) in DNA, or uracil (U) in RNA. The sugar molecule is either ribose in
RNA or deoxyribose in DNA. A nucleoside does not contain a phosphate group.

Nucleotide:

A nucleotide is a more complex molecule than a nucleoside. It consists of a nucleoside (nitrogenous
base + sugar) and one or more phosphate groups. The phosphate group(s) are attached to the sugar
molecule. Nucleotides are the monomers that make up nucleic acids, and they play a crucial role in the
storage and transmission of genetic information. The sequence of nucleotides along a DNA or RNA
strand encodes genetic instructions.

21.Write short note on epistasis.
Epistasis is a genetic phenomenon in which the expression of one gene masks or modifies the
expression of another gene. In other words, the interaction between different gene loci affects the
phenotypic outcome. Epistasis can involve multiple genes and their alleles, creating a complex
network of genetic interactions. There are two main types of epistasis:

1. Dominant Epistasis:
A dominant allele at one gene locus masks the expression of alleles at another locus. It follows a
12:3:1 phenotypic ratio in a dihybrid cross, where one gene masks the expression of the other two.

2. Recessive Epistasis:

A recessive allele at one gene locus masks the expression of alleles at another locus. It follows a 9:3:4
phenotypic ratio in a dihybrid cross, where the recessive allele at one gene locus affects the expression
of the other two.

Positive Epistasis:

Positive epistasis occurs when the combined effect of multiple genes enhances a particular phenotype
more than would be expected based on the individual contributions of each gene. In other words, the
interaction between alleles at different gene loci results in a synergistic effect that increases the
expression of a trait or characteristic. Positive epistasis is often associated with the amplification of
beneficial traits or adaptations in evolutionary processes.

Negative Epistasis:

Negative epistasis, on the other hand, occurs when the combined effect of multiple genes reduces the
expression of a particular phenotype more than would be expected based on the individual
contributions of each gene. In this case, the interaction between alleles at different gene loci has a
dampening effect on the expression of a trait. Negative epistasis can lead to the suppression of certain
phenotypic features and may be relevant in understanding the genetic basis of certain diseases or
disorders.
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23.Explain types of chromosomes banding.
Chromosome banding refers to the specific patterns or bands that become visible on chromosomes
when they are treated with certain stains or techniques. Chromosome banding is valuable for
identifying individual chromosomes, studying their structure, and detecting chromosomal
abnormalities. There are several types of chromosome banding techniques, each with its unique
characteristics. Some notable types include:

1. G-Banding (Giemsa Banding):

G-banding is one of the most widely used chromosome banding techniques. Chromosomes are treated
with the Giemsa stain, resulting in alternating dark and light bands. The banding pattern helps in
identifying individual chromosomes, studying their morphology, and detecting abnormalities.

2. R-Banding (Reverse Banding):
R-banding involves the reversal of the G-banding pattern. It is achieved by treating chromosomes with
a reverse-order series of dyes. R-banding can provide complementary information to G-banding.

3. C-Banding (Constitutive Heterochromatin Banding):

C-banding selectively stains constitutive heterochromatin, which consists of repetitive DNA
sequences. Constitutive heterochromatin is typically found near the centromeres and other specific
regions of chromosomes.

4. Q-Banding (Quinacrine Banding):
Q-banding is performed using the fluorescent dye quinacrine. It produces a fluorescent banding
pattern, often revealing distinctive patterns on chromosomes.

5. NOR (Nucleolar Organizer Region) Staining:

NOR staining highlights the nucleolus organizer regions on chromosomes. These regions are
associated with ribosomal RNA (rRNA) synthesis. Ag-NOR staining is commonly used to visualize
these regions.

6. FISH (Fluorescence In Situ Hybridization):

FISH is a molecular technique that involves the hybridization of fluorescently labeled DNA probes to
specific chromosomal regions. It allows for the detection of specific genes or chromosomal
abnormalities with high precision.

7. SKY (Spectral Karyotyping):

SKY combines FISH with spectral imaging to visualize multiple chromosomes simultaneously. Each
chromosome is labeled with a different fluorochrome, enabling the identification of each chromosome
in a karyotype.
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24.What is genetic mapping?

Genetic mapping is a technique to determine the relative positions of genes or DNA sequences on
chromosomes. It creates maps indicating the order and distances between genes, essential for
understanding inheritance patterns and genome structure.

25.Define Mendelian and non-Mendelian genetics.
Mendelian Genetics:

Mendelian genetics refers to the principles of inheritance discovered by Gregor Mendel, often known
as the father of modern genetics. Mendel's work, conducted in the mid-19th century, laid the
foundation for classical genetics. The key principles include the Law of Segregation (each individual
has two alleles for a trait, which segregate during gamete formation) and the Law of Independent
Assortment (genes on different chromosomes assort independently during gamete formation).
Mendelian genetics typically involves traits controlled by a single gene with two or more alleles.

Non-Mendelian Genetics:

Non-Mendelian genetics encompasses patterns of inheritance that do not follow the simple Mendelian
principles. This includes complex inheritance patterns, multiple genes influencing a single trait
(polygenic traits), and cases where the expression of one gene is influenced by the presence of another
(epistasis). Non-Mendelian inheritance is characterized by deviations from the expected Mendelian
ratios in offspring. Examples include incomplete dominance, codominance, multiple alleles, and traits
influenced by environmental factors. Non-Mendelian patterns provide a more nuanced understanding
of genetic inheritance beyond Mendel's straightforward rules.

26.Write Chargaff’s first and second rule.

Erwin Chargaff formulated two important rules known as Chargaff's rules, which are fundamental
principles in the study of DNA structure and base pairing. These rules are:

1. Chargaff's First Rule:

This rule states that in a DNA molecule, the number of adenine (A) bases is equal to the number of
thymine (T) bases, and the number of guanine (G) bases is equal to the number of cytosine (C) bases.
Mathematically, it can be expressed as A =T and G = C. In other words, the amount of purines
(adenine and guanine) is equal to the amount of pyrimidines (thymine and cytosine).

2. Chargaff's Second Rule:

This rule deals with the relative proportion of the four nucleotides (A, T, G, and C) in DNA from
different species. Chargaff observed that while the ratio of Ato T and G to C varies among species, the
sum of purines (A + G) is always equal to the sum of pyrimidines (T + C). Mathematically, it can be
expressed as (A + G) = (T + C).

27.Differentiate between genetics and environmental variation with one example.
Genetics and environmental variation are two distinct factors that contribute to the diversity observed
in living organisms, including humans. Here's a differentiation between the two with an example:

1. Genetics:
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Definition: Genetics refers to the study of genes and heredity, encompassing the inheritance of traits
from one generation to the next through the passing of genes from parents to offspring.

Source: Genetic variation arises from differences in the DNA sequences of genes inherited from
parents.

Example: Eye color is a classic example of a trait influenced by genetics. The specific combination of
genes inherited from one's parents determines the color of an individual's eyes. For instance, if both
parents carry genes for brown eyes, it is likely that their offspring will also have brown eyes.

2. Environmental Variation:

Definition: Environmental variation refers to the differences in traits or characteristics that result
from external factors such as the environment in which an organism develops and lives.

Source: Environmental factors, including nutrition, exposure to sunlight, temperature, and other
external influences, can impact an organism's development and phenotype.

Example: Skin color is influenced by both genetics and environmental factors. While genetics plays a
role in determining baseline skin pigmentation, exposure to sunlight can cause variations in skin color.
People living in sunnier regions may have darker skin due to increased melanin production as an
adaptive response to UV radiation.

28.Write experiment of T.H Morgan with example.

Thomas Hunt Morgan conducted groundbreaking experiments in the early 20th century that provided
strong evidence for the chromosome theory of inheritance. One of his most famous experiments
involved working with the fruit fly Drosophila melanogaster. Here's a summary of Morgan's
experiment:

Experiment: Drosophila and Sex-Linked Inheritance

Objective: To investigate the inheritance of traits in Drosophila melanogaster and provide
evidence for the chromosome theory of inheritance.

Procedure:

1. Selection of Experimental Organism:

Morgan chose Drosophila melanogaster (fruit fly) for his experiments due to its short generation time,
large number of offspring, and easily observable traits.

2. Wild-Type and Mutant Traits:

Morgan selected a wild-type strain of Drosophila with normal characteristics, including red eyes (the
typical eye color for fruit flies). He also identified a mutant trait in some male flies with white eye
color, a characteristic not observed in the wild-type population.

3. Crossbreeding Experiments:

Morgan performed controlled crosses between the wild-type females (having red eyes) and mutant
males (having white eyes). The reciprocal cross was also carried out, involving wild-type males and
mutant females.
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4. Observation of Offspring:

Morgan observed the eye color of the F1 (first filial) generation resulting from the crosses.
Surprisingly, the F1 generation from the cross of wild-type females and mutant males had all red-eyed
offspring. However, the reciprocal cross produced a different result, with the F1 generation having all
white-eyed offspring.

5. F2 Generation Analysis:

Morgan then allowed the F1 generation to interbreed. In the F2 (second filial) generation, he observed
a 3:1 ratio of red-eyed to white-eyed flies, consistent with Mendelian inheritance.

6. Conclusion:

Morgan concluded that the gene for eye color is located on the X chromosome. He proposed the idea
of sex-linked inheritance, where certain traits are associated with one of the sex chromosomes (in this
case, the X chromosome). This experiment provided strong support for the chromosome theory of
inheritance, which states that genes are located on chromosomes and are the units of heredity.

29.Differentiate between particulate and blended inheritance.
Particulate inheritance and blended inheritance are two contrasting concepts that describe different
models for the transmission of traits from one generation to the next. Here's a differentiation between
particulate and blended inheritance:

1. Particulate Inheritance:

Definition: Particulate inheritance, also known as Mendelian inheritance, is a model of inheritance
proposed by Gregor Mendel. According to this model, traits are controlled by discrete units called
genes, and these genes are passed from parents to offspring in an unchanged form.

Nature of Inheritance: Each gene is considered a distinct, independent unit that does not blend with
other genes. The traits associated with these genes maintain their individuality across generations.
Example: Mendel's experiments with pea plants, where he studied traits like seed color and flower
color, demonstrated particulate inheritance. For example, the gene for seed color was either for yellow
or green, and the traits did not blend in the offspring but followed predictable ratios in subsequent
generations.

2. Blended Inheritance:

Definition: Blended inheritance is an older, now outdated, model that suggests that the traits of the
offspring are a blend or mixture of the parental traits. According to this concept, the characteristics of
the parents are mixed together in the offspring and continue to dilute with each successive generation.
Nature of Inheritance: In the blended inheritance model, there is no discrete unit of inheritance.
Instead, the traits of the offspring are thought to be an intermediate blend of the parental traits.
Example: Before Mendel's work gained prominence, some scientists proposed blended inheritance to
explain how traits are passed on. However, this model could not account for the observed patterns of
inheritance, and Mendel's particulate inheritance model provided a more accurate and predictive
explanation of inheritance.

30.What are exceptions of Mendelian Inheritance?
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While many traits follow Mendelian inheritance patterns, there are several exceptions where the
observed patterns deviate from Mendel's principles. Some notable exceptions include:

1. Incomplete Dominance:

In Mendelian genetics, dominant alleles typically mask the effects of recessive alleles. However, in
cases of incomplete dominance, the heterozygous phenotype is an intermediate blend of the two
homozygous phenotypes. For exxample: In snapdragons, the red flower color (RR) is not completely
dominant over white (rr), and the heterozygous condition (Rr) results in pink flowers.

2. Co-dominance:

Co-dominance occurs when both alleles in a heterozygous individual are fully expressed, and neither is
dominant or recessive. For example: In human blood type, the A and B alleles are codominant. A
person with both A and B alleles (AB genotype) expresses both A and B antigens on their red blood
cells.

3. Multiple Alleles:

Mendel's experiments often involved traits controlled by two alleles (one dominant and one recessive).
However, some traits are controlled by multiple alleles, meaning there are more than two possible
alleles for a gene. For example: The human ABO blood group system involves three alleles: 1A (codes
for A antigen), IB (codes for B antigen), and i (codes for O, no antigen). An individual can have two of
these alleles, determining their blood type.

4. Pleiotropy:

In pleiotropy, a single gene influences multiple, seemingly unrelated phenotypic traits. For example:
Phenylketonuria (PKU) is a genetic disorder caused by a mutation in a single gene. This gene affects
the metabolism of phenylalanine, leading to intellectual disabilities and other symptoms.

5. Epistasis:
Epistasis occurs when the expression of one gene masks or modifies the expression of another gene.

For example: Coat color in Labrador Retrievers is influenced by two genes—one for coat color (black
or brown) and another for pigment deposition. The gene for pigment deposition can mask the
expression of the coat color gene, leading to different coat colors.

6. Genomic Imprinting:

Genomic imprinting involves the differential expression of a gene depending on whether it is inherited
from the mother or the father. In some cases, one allele is silenced through epigenetic modifications.
For example: Angelman syndrome and Prader-Willi syndrome are caused by deletions or mutations in
the same region of chromosome 15. However, the specific syndrome that manifests depends on
whether the affected genes are inherited from the mother or the father.

31.Define homogametic and heterogametic.

1. Homogametic:
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The term "homogametic” refers to an individual whose sex chromosomes are identical, meaning that
both chromosomes in the sex chromosome pair are the same. In mammals, including humans, females
are homogametic. They have two X chromosomes (XX) as their sex chromosome pair.

2. Heterogametic:

The term "heterogametic” refers to an individual whose sex chromosomes are different, meaning that
the sex chromosome pair consists of two distinct types of chromosomes. In mammals, including
humans, males are heterogametic. They have one X chromosome and one Y chromosome in their sex
chromosome pair (XY).

32.Enlist five mapping techniques.

1. Linkage Mapping

2. Physical Mapping

3. Restriction Fragment Length Polymorphism (RFLP) Mapping
4. Amplified Fragment Length Polymorphism (AFLP) Mapping
5. Quantitative Trait Loci (QTL) Mapping

33.Define polytene and its examples.

Polytene:

Polytene refers to a type of chromosome structure characterized by repeated rounds of DNA
replication without cell division, resulting in the formation of a large, multistranded chromosome.
These chromosomes are often found in certain tissues of certain organisms and are known for their
distinctive banding patterns.

Examples:

1. Drosophila melanogaster (Fruit.Fly):

Polytene chromosomes are commonly observed in the salivary gland cells of the fruit fly Drosophila
melanogaster. These giant chromosomes are particularly useful for genetic studies, as the banding
patterns allow researchers to map genes and study chromosomal rearrangements.

2. Chironomidae (Midges):

Polytene chromosomes are well-known in the salivary gland cells of larvae belonging to the
Chironomidae family of midges. Similar to Drosophila, these chromosomes are large and exhibit
distinctive banding patterns.

3./Simulium (Black Fly):

Some species of black flies, particularly those belonging to the genus Simulium, also possess polytene
chromosomes. These chromosomes are often found in the salivary glands and are utilized for genetic
and cytogenetic studies.

34.\What is the difference between monocot and dicot chromosomes?
The terms "monocot™ and "dicot" refer to two major groups of angiosperms (flowering plants) based
on the number of cotyledons (seed leaves) in their embryos. While the classification is primarily
botanical, it does not imply a direct difference in the chromosomes themselves. The terms "monocot”

and "dicot" relate to plant morphology and anatomy rather than chromosomal structure.
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1. Cotyledons:
Monocots: Have one cotyledon in their embryos.
Dicots: Have two cotyledons in their embryos.

2. Leaf Venation:
Monocots: Typically have parallel leaf venation, where the veins run parallel to each other.
Dicots: Usually have reticulate or branching leaf venation, forming a network pattern.

3. Vascular Bundles in Stems:
Monocots: Vascular bundles are scattered throughout the stem.
Dicots: Vascular bundles are arranged in a circle or a ring in the stem.

4. Root Development:
Monocots: Typically have a fibrous root system with thin, adventitious roots.
Dicots: Generally have a taproot system with a main, central root.

5. Floral Parts:
Monocots: Floral parts (petals, sepals) usually occur in multiples of three.
Dicots: Floral parts often occur in multiples of four or five.

35.Write four events of prophase.

1. Chromatin condenses into visible chromosomes.
2. Nuclear envelope breaks down.

3. Formation of the mitotic spindle.

4. Centrosomes move to opposite poles of the cell.

36.Explain blending hypothesis and particulate hypothesis with examples.
The blending hypothesis and particulate hypothesis are two historical concepts that aimed to explain
the inheritance of traits before the discovery of Mendelian genetics.

1. Blending Hypothesis:

Idea: The blending hypothesis proposed that hereditary materials from parents blend together in the
offspring, resulting in an intermediate or blended phenotype. This concept suggested that the traits of
the parents mix and dilute with each generation.

Example: If we apply the blending hypothesis to human height, a tall parent and a short parent would
produce offspring of intermediate height. Subsequent generations would continue to blend the traits,
and eventually, the population would converge towards a uniform intermediate height. However, this
concept couldn't explain the observed patterns of inheritance and the re-appearance of specific traits in
later generations.

2. Particulate Hypothesis:
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Idea: The particulate hypothesis, later developed by Gregor Mendel, proposed that hereditary factors
(genes) exist as distinct, unchanging units. These units are passed from one generation to the next
without blending, and each individual receives a set of discrete factors from each parent.

Example: Mendel's experiments with pea plants demonstrated the particulate nature of inheritance.
For instance, when crossing a pea plant with yellow seeds (YY) and a pea plant with green seeds (yy),
the F1 generation had all yellow seeds (Yy). In subsequent generations, the traits did not blend but
followed predictable ratios, such as 3:1 for seed color. This provided strong evidence for the existence
of discrete hereditary factors (genes).

37.Compare chromatic and chromosome.

Chromatin:

Structure: Chromatin is a complex of DNA, RNA, and proteins found in the nucleus of eukaryotic
cells. It is the uncondensed, granular material that makes up the chromosomes.

State: In non-dividing cells, chromatin exists in a dispersed, thread-like form. It undergoes structural
changes during cell division, condensing into visible chromosomes.

Function: Chromatin plays a crucial role in regulating gene expression. It allows for the packaging of
genetic material and provides a dynamic structure for various cellular processes.

Chromosome:

Structure: A chromosome is a condensed and organized structure formed from chromatin. It consists
of a single, long DNA molecule coiled around proteins called histones.

State: Chromosomes are visible under a microscope during cell division. They are crucial for the
accurate segregation of genetic material between daughter cells.

Function: Chromosomes carry genetic information in the form of genes. They ensure the faithful
transmission of genetic material during cell division and play a vital role in inheritance.

38.Write drawbacks of Mendel’s law.
Mendel's laws of inheritance, though groundbreaking, have certain drawbacks:

1. Incomplete Dominance and Codominance:
Mendel's laws assume complete dominance, yet instances of incomplete dominance and codominance,
where alleles express themselves in a blended or joint manner, challenge this simplistic model.

2. Polygenic Traits:
Mendel's experiments focused on single gene traits, overlooking the reality that many characteristics

are influenced by multiple genes (polygenic inheritance).

3. Environmental Influence:
The impact of environmental factors on gene expression is not considered by Mendel's laws, despite

the significant role these factors can play in determining phenotypes.

4. Linked Genes:
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Mendel's assumption of independent assortment is compromised by genetic linkage, where genes on
the same chromosome tend to be inherited together.

5. Sex-Linked Inheritance:
Mendel did not account for genes on sex chromosomes, and the inheritance patterns of sex-linked traits
deviate from Mendelian expectations.

6. Mutation and Genetic Variation:
Mendel's laws presume a stable set of genes, neglecting the effects of mutations that introduce new
alleles and contribute to genetic variation.

7. Non-Nuclear Inheritance:
Mendel's work primarily focused on nuclear genes, omitting the inheritance patterns of genetic
material located outside the nucleus, such as mitochondrial DNA.

39.Define spermatogenesis and oogenesis.
Spermatogenesis:

Spermatogenesis is the process by which male germ cells, called spermatogonia, develop into mature
sperm cells, or spermatozoa. This process occurs in the testes of males and involves several stages of
cell division and differentiation. Spermatogenesis begins at puberty and continues throughout the
reproductive life of a male. The key stages include mitotic divisions (spermatogonia), meiotic divisions
(spermatocytes), and a final maturation stage called spermiogenesis, during which the spermatids are
transformed into functional sperm cells. The end result is the production of four sperm cells from each
spermatogonium, each with half the chromosome number of the original cell.

Oogenesis:

Oogenesis is the process by which female germ cells, called oogonia, develop into mature egg cells, or
ova. This process takes place in the ovaries of females and begins before birth, with the formation of
primary oocytes. Oogenesis involves meiotic divisions, but unlike spermatogenesis, only one
functional egg cell is produced from each primary oocyte. The meiotic divisions are arrested at various
stages until puberty, when one primary oocyte resumes development each menstrual cycle. The mature
egg is released during ovulation, and if fertilized, it can develop into a new organism. The other non-
fertilized cells produced during oogenesis typically do not mature into viable eggs and are often called
polar bodies.

40.Write note on oligonucleotide in mapping of disease gene.
Oligonucleotides are essential tools in mapping disease genes. These short DNA or RNA sequences
are used as probes in techniques like PCR, DNA sequencing, and FISH to identify specific genes,
mutations, or chromosomal abnormalities associated with genetic disorders. Oligonucleotides enable
precise targeting and analysis, facilitating the understanding and diagnosis of diseases at the genetic
level.

41.Explain continuous and discontinuous variation.
Continuous Variation:
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Continuous variation refers to the range of phenotypes that can be observed in a population for a
particular trait, where individuals exhibit a spectrum of intermediate forms. In traits showing
continuous variation, there is a gradation from one extreme to another without distinct categories.
These traits are often influenced by multiple genes and environmental factors. Height, weight, and
blood pressure are examples of traits with continuous variation. The distribution of phenotypes for
such traits often forms a bell-shaped curve when plotted, reflecting the influence of multiple genetic
and environmental factors.

Discontinuous Variation:

Discontinuous variation refers to the presence of distinct categories or classes for a particular trait in a
population. Individuals fall into specific, non-overlapping groups, and there are clear boundaries
between these categories. Traits exhibiting discontinuous variation are often controlled by a single
gene or a small number of genes with a major effect. Phenotypes for these traits can be easily
categorized into discrete classes. Examples include blood type in humans (A, B, AB, O) or seed color
in Mendel's pea plants (yellow, green). Discontinuous variation is characteristic of traits controlled by
alleles at a single gene locus with distinct and non-intermediate phenotypes.

42.Explain genes of Drosophila.

Drosophila, commonly known as fruit flies, have been instrumental in genetic research and have
contributed significantly to our understanding of genetics. Here are key points about the genes of
Drosophila:

1. Model Organism Significance:

Drosophila melanogaster has a short life cycle, produces a large number of offspring, and shares many
fundamental biological processes with higher organisms. These characteristics make it an excellent
model organism for genetic studies.

2. Mendelian Inheritance:

Drosophila was used by Thomas Hunt Morgan and his colleagues in the early 1900s to experimentally
verify and extend Mendel's laws of inheritance. Morgan's work with Drosophila confirmed the
chromosomal theory of inheritance, demonstrating that genes are located on chromosomes.

3. Sex-Linked Inheritance:

Drosophila played a crucial role in the discovery of sex-linked inheritance. Morgan's experiments with
white-eyed mutants in fruit flies led to the identification of genes on the X chromosome, providing
evidence for the association of specific traits with sex chromosomes.

4. Mutations and Genetic Mapping:

Drosophila has been extensively used for studying mutations and mapping genes on chromosomes.
Morgan's group developed the concept of gene linkage by observing patterns of inheritance in various
Drosophila mutants.

5. Homeotic Genes:

Drosophila has been instrumental in the discovery and study of homeotic genes, which control the
development of body segments in animals. The famous "Hox genes" were first identified in Drosophila
and later found to have counterparts in many other organisms, including humans.
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6. Nobel Prize Contributions:

Thomas Hunt Morgan received the Nobel Prize in Physiology or Medicine in 1933 for his work on the
role of chromosomes in heredity, much of which was conducted using Drosophila as a model
organism.

7. Genome Seguencing:

The complete genome of Drosophila melanogaster was sequenced in 2000, providing researchers with
a comprehensive understanding of its genetic makeup. This genome sequencing has facilitated a wide
range of studies on gene function and regulation.

43.Compare types of DNA according to their composition.
DNA, or deoxyribonucleic acid, can be classified into different types based on their composition and
structural features. Here's a comparison of the major types of DNA:

1. Genomic DNA:

Genomic DNA constitutes the complete genetic material of an organism, including both coding and
non-coding regions. It carries the instructions needed for the growth, development, functioning, and
reproduction of an organism.

2. Coding DNA (Exons):

Coding DNA consists of exons, which are the regions of DNA that encode proteins. Exons are
transcribed and translated into proteins, playing a direct role in determining the structure and function
of the organism.

3. Non-Coding DNA (Introns, Requlatory Regions):

Non-coding DNA includes introns (intervening sequences within genes) and various regulatory
regions. Introns are usually transcribed but are spliced out during RNA processing. Regulatory regions
control gene expression, influencing when and to what extent a gene is transcribed.

4. Mitochondrial DNA (mtDNA):

Mitochondrial DNA is a small, circular DNA found in the mitochondria of cells. It is essential for the
functioning of mitochondria, which are responsible for energy production within the cell. Maternally
inherited, mtDNA is separate from the genomic DNA in the cell nucleus.

5. Plasmid DNA:

Plasmid DNA is small, circular DNA often found in bacteria and some eukaryotes, separate from the
genomic DNA. Plasmids can carry extra-chromosomal genetic information, such as antibiotic
resistance genes. They are often used in genetic engineering and biotechnology.

6. Satellite DNA:

Satellite DNA consists of short, repetitive sequences repeated in tandem. Its function is not fully
understood, but it is thought to be involved in chromosomal structure and stability. It is often used in
DNA fingerprinting and forensic analysis.

Compiled by: Sir Mughal
0313-2310940




7. Telomeric DNA:
Telomeric DNA consists of repetitive sequences found at the ends of linear chromosomes. Telomeres
protect the ends of chromosomes from deterioration and play a role in cellular aging and senescence.

44. Write short note on Huntington’s disease.

Huntington's Disease (HD):

Huntington's disease is a rare, progressive, and inherited neurological disorder characterized by the
degeneration of nerve cells in certain areas of the brain. The condition has profound effects on both
physical and mental functions, leading to significant impairment over time. Here are key points about
Huntington's disease:

1. Genetic Basis:
HD is caused by a mutation in the HTT gene, located on chromosome 4. This mutation results in the
production of an abnormal form of the huntingtin protein, leading to neurodegeneration.

2. Inheritance:

HD follows an autosomal dominant pattern of inheritance. If a person inherits the mutated gene from
one parent, they have a 50% chance of developing the disease. The symptoms usually manifest in mid-
adulthood but can appear earlier or later.

3. Symptoms:

Early symptoms often include subtle changes in mood, cognitive abilities, and motor skills. As the
disease progresses, individuals may experience involuntary movements (chorea), difficulty in
coordination, cognitive decling, and psychiatric symptoms such as depression and irritability.

4. Neurological Impact:

HD primarily affects the basal ganglia and cortex of the brain. These areas control movement,
cognition, and emotions. The degeneration of neurons in these regions leads to the characteristic
symptoms of the disease.

5. Progression:

HD is relentlessly progressive, with symptoms worsening over time. The rate of progression varies
among individuals. In the later stages, individuals may lose the ability to speak, walk, and care for
themselves.

6. Diagnosis:
Diagnosis is often based on a combination of clinical symptoms, family history, and genetic testing.

Genetic testing can confirm the presence of the mutated HTT gene.

7. Management and Treatment:
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There is currently no cure for Huntington's disease. Treatment focuses on managing symptoms and
improving the individual's quality of life. Medications may be prescribed to help control movement
and psychiatric symptoms.

45.Define sex chromosome, homogametic and heterogametic.
Sex Chromosome:

A sex chromosome is a type of chromosome that plays a crucial role in determining an organism'’s sex.
In humans and many other organisms, sex chromosomes are designated as X and Y. Females typically
have two X chromosomes (XX), while males have one X and one Y chromosome (XY). The
combination of sex chromosomes inherited from both parents determines an individual's biological
sex.

Homogametic:

Homogametic refers to the sex of an organism in which the sex chromosomes are identical. In many
species, including humans, females are homogametic because they possess two X chromosomes (XX).
The term is often used to describe the sex that produces gametes (eggs or sperm) that carry the same
type of sex chromosome.

Heterogametic:

Heterogametic refers to the sex of an organism in which the sex chromosomes are different. In many
species, including humans, males are heterogametic because they possess one X and one Y
chromosome (XY). Heterogametic individuals produce gametes with different types of sex
chromosomes, leading to the determination of the offspring's sex during fertilization.

46.\WWhat is chromosomal aberration?

Chromosomal aberration refers to any structural alteration or numerical abnormality in the
chromosomes of an organism. These abnormalities can occur spontaneously during cell division or
result from exposure to various environmental factors, such as radiation or certain chemicals.
Chromosomal aberrations can have significant effects on the normal functioning and development of
an organism. There are two main types of chromosomal aberrations:

1. Numerical Aberrations:

Aneuploidy: This involves a change in the number of individual chromosomes. For example, trisomy
occurs when there is an extra chromosome (three instead of the usual two), and monosomy occurs
when a chromosome is missing.

Polyploidy: This involves a change in the entire set of chromosomes. Triploidy (three sets of
chromosomes) and tetraploidy (four sets of chromosomes) are examples. Polyploidy is more common
in plants than in animals.

2. Structural Aberrations:
Deletion: A portion of a chromosome is missing.
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Duplication: A segment of a chromosome is repeated, leading to additional genetic material.
Inversion: A segment of a chromosome breaks off, flips, and reattaches in the reverse orientation.
Translocation: A segment of one chromosome breaks off and attaches to another non-homologous
chromosome.

47.Write diameter and length of giant chromosome of diptera.
The term "giant chromosome" typically refers to specific chromosomes found in certain cells of
Diptera, specifically in the salivary glands of larvae. These chromosomes are known for their large size
and distinctive banding patterns, making them valuable subjects for genetic research. The dimensions
of giant chromosomes can vary among different species of Diptera, but here are approximate values
for the diameter and length:

1. Diameter:
The diameter of giant chromosomes in Diptera can range from several micrometers to tens of
micrometers, depending on the species. The actual diameter can vary within a single species as well.

2. Length:

The length of giant chromosomes in Diptera is often in the range of several millimeters to centimeters.
These chromosomes are notable for their extended and highly elongated structure.

48.Define cytokinesis in animals.

Cytokinesis in animals is the process during cell division where the cytoplasm of a parent cell is
divided between two daughter cells, ensuring the formation of two distinct and viable cells. It involves
the contraction of a contractile ring, composed of actin and myosin filaments, leading to the physical
separation of the cell into two during the final stages of the cell cycle.

49.\What is a map unit?

A map unit, or centimorgan (cM), is a unit of measurement in genetic linkage mapping representing
the distance between two loci on a chromosome. One map unit equals a 1% chance of recombination
occurring between the two loci during meiosis. It is used to express genetic distances and relationships
in a standardized manner.

50.Differentiate between centromere and telomere.
Centromere and telomere are two distinct regions found in a eukaryotic chromosome, each serving
specific functions during cell division and genome stability.

1. Centromere:

Location: Centromere is a specific region on a chromosome where the two sister chromatids are held
together. It is typically located near the center of the chromosome.

Function: The primary function of the centromere is to facilitate the attachment and segregation of
chromatids during cell division. It is the site where spindle fibers attach during mitosis and meiosis,

ensuring that the chromatids are pulled apart to opposite poles of the dividing cell.
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Structure: Centromeres have specific DNA sequences, known as centromeric DNA or alpha satellite
DNA, and are associated with proteins that form a complex called the kinetochore. The kinetochore is
essential for the binding of spindle fibers and proper chromosome movement.

2. Telomere:

Location: Telomeres are located at the ends of linear eukaryotic chromosomes.

Function: Telomeres serve several important functions. They protect the ends of chromosomes from
deterioration or fusion with neighboring chromosomes. Additionally, they play a crucial role in the
replication of linear DNA molecules. During each round of cell division, the DNA replication process
does not fully replicate the ends of linear chromosomes. Telomeres act as a buffer, ensuring that
essential genetic material is not lost with each replication cycle.

Structure: Telomeres consist of repetitive DNA sequences, such as TTAGGG in humans, and
associated proteins. The repetitive nature helps prevent the loss of essential genetic information during
incomplete DNA replication.

51.Differentiate between phenotype and genotype.
Phenotype and genotype are terms used in genetics to describe different aspects of an organism's
characteristics and genetic makeup.

1. Genotype:

Definition: Genotype refers to the genetic makeup of an organism. It represents the specific
combination of alleles present in an individual's DNA.

Components: Genotype is composed of alleles, which are alternative forms of a gene. Each
individual inherits one allele from each parent for a given gene.

Representation: Genotype is often represented using letters, where uppercase letters typically
represent dominant alleles, and lowercase letters represent recessive alleles. For example, in humans,
the genotype for blood type may be represented as AA, AO, BB, BO, AB, or OO, where A, B, and O
are alleles for the blood type gene.

2. Phenotype:

Definition: Phenotype is the observable and measurable characteristics or traits of an organism. It
results from the interaction between the genotype and the environment.

EXxpression: Phenotype includes physical features, physiological traits, and behaviors that can be
observed, measured, or otherwise detected. Examples of phenotypic traits in humans include eye color,
height, blood type, and the ability to roll one's tongue.

Influence: While the genotype provides the genetic instructions, the phenotype is influenced by
various environmental factors, such as nutrition, exposure to certain substances, and other external
conditions.

52.\What are haploid and diploid cells?
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Haploid and diploid cells refer to the number of sets of chromosomes present in a cell, and they are
terms commonly used in the context of sexual reproduction.

1. Haploid Cells:

Definition: Haploid cells have a single set of chromosomes, denoted as “n." In humans, the haploid
number is 23 because each human gamete (sperm or egg) contains only one set of 23 chromosomes.
Formation: Haploid cells are produced through a process called meiosis, which involves two
sequential cell divisions. The end result is four non-identical haploid cells, each with half the number
of chromosomes as the original diploid cell.

Function: Haploid cells are typically involved in sexual reproduction. In humans, haploid cells are
the sperm and egg cells (gametes), which fuse during fertilization to form a diploid zygote.

2. Diploid Cells:

Definition: Diploid cells have two sets of chromosomes, denoted as "2n." In humans, the diploid
number is 46 because most cells in the human body (somatic cells) have two sets of 23
chromosomes—one set from each parent.

Formation: Diploid cells are the result of the fusion of two haploid gametes during fertilization. The
zygote formed has a complete set of chromosomes from both the mother and the father.

Function: Diploid cells are involved in the growth, development, and maintenance of an organism.
They undergo mitosis, a process of cell division, to produce new somatic cells for tissue repair,
growth, and overall maintenance of the body.

53.What is fragile X chromosome?
Fragile X syndrome is a genetic disorder caused by a mutation in the FMR1 gene on the X
chromosome, leading to an abnormal expansion of CGG repeats. This results in reduced or absent
production of the FMRP protein, affecting normal brain development and causing intellectual
disability and behavioral challenges.

54. \What is linkage mapping?

Linkage mapping is a genetic mapping technique that identifies the relative positions of genes on a
chromosome based on their tendency to be inherited together due to linkage.
55.
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