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What is the process by which cells become specialized in structure and function?

a. Apoptosis

b. Cell differentiation v
c. Mitosis

d. Meiosis

Which model organism is commonly used to study vertebrate development?

a. Drosophila melanogaster
b. Caenorhabditis elegans
c. Danio rerio v

d. Arabidopsis thaliana

Explain how transcription factors influence gene expression during development.

Transcription factors bind to specific DNA sequences, regulating the transcription of genes by
promoting or inhibiting the recruitment of RNA polymerase.

Describe the role of morphogens in establishing the body plan of an organism.

Morphogens are signaling molecules that diffuse through tissues to form concentration gradients,
providing positional information that guides cell differentiation and tissue pattern.

How do homeotic genes contribute to the development of body segments in Drosophila
melanogaster?

Homeotic genes encode transcription factors that determine the identity and arrangement of body
segments by regulating the expression of target genes.
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Provide an example of a congenital disorder and explain its genetic basis.

Cystic fibrosis is caused by mutations in the CFTR gene, leading to defective chloride channels and
resulting in thick mucus secretions affecting the lungs and digestive system.

Describe how CRISPR/Cas9 technology can be used to investigate gene function in developmental
biology.

CRISPR/Cas9 allows precise editing of specific genes, enabling researchers to knock out or modify
genes to study their roles in development and identify genetic pathways.

What is the primary purpose of using CRISPR/Cas9 in genetics?

a. To amplify DNA

b. To sequence RNA
c. To edit genes v
d. To clone organisms

Which of the following is a key factor in regulating gene expression during development?

a. Ribosomes

b. Transcription factors v’
c. Mitochondria

d. Lysosomes

Which term describes the development of an organism's shape?
a. Morphogenesis v

b. Cytokinesis

c. Synapsis

d. Transcription

The Hedgehog signaling pathway is crucial for which of the following processes?

a. Photosynthesis
b. Neural development v/
c. Protein synthesis
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d. Cellular respiration

Discuss the advantages of using Caenorhabditis elegans as a model organism in developmental
genetics research.

C. elegans has a simple anatomy, transparent body, well-characterized genome, and short life cycle,
making it ideal for studying development and genetics.

Which processes are involved in pattern formation during development? (Select all that apply)
a. Apoptosis
b. Cell signaling v’

c. Gene expression gradients v’
d. Meiosis

Which types of mutations can lead to developmental disorders? (Select all that apply)

a. Point mutations v’

b. Frameshift mutations v’

c. Silent mutations

d. Chromosomal duplications v/

Why are model organisms like Drosophila melanogaster used in developmental genetics? (Select all
that apply)

a. Short generation time v’
b. Complex nervous system

c. Well-mapped genome v
d. High genetic variability

Which of the following are components of epigenetic regulation? (Select all that apply)

a. DNA methylation v’

b. Histone modification v/
c. RNA splicing

d. Chromatin remodeling v’
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What is the role of enhancers in gene expression?

a. They degrade mRNA

b. They increase transcription levels v
c. They inhibit protein synthesis

d. They replicate DNA

Which of the following is a genetic disorder caused by an extra chromosome 21?
a. Cystic fibrosis

b. Huntington's disease

c. Down syndrome v

d. Sickle cell anemia

What are common methods used to study gene function in developmental genetics? (Select all that
apply)

a. Gene knockout v’

b. RNA interference v/

c. Western blotting

d. Electrophoresis

Which of the following pathways are involved in developmental signaling? (Select all that apply)

a. Wnt v

b. Notch v

c. Glycolysis

d. Hedgehog v
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