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Golgi complex (morphology, function)

The Golgi complex (or Golgi apparatus) is an essential cell organelle involved in
modifying, sorting, and packaging proteins and lipids for transport. Here’s a brief
overview of its morphology and function:

Morphology:

- The Golgi complex consists of flattened, membrane-bound sacs called **cisternae**
that are stacked in a specific order.

- It has a cis face (the receiving side) that is oriented towards the endoplasmic reticulum
(ER) and a trans face (the shipping side) facing the cell membrane.

- The Golgi can appear as a single structure or a network of interconnected vesicles in
the cell's cytoplasm.
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Function:

- Protein Modification: The Golgi processes proteins and lipids from the ER, adding
carbohydrate groups (glycosylation) and phosphate groups (phosphorylation) to them.

- Sorting and Packaging: It sorts and packages molecules into vesicles to be sent to
various destinations within or outside the cell, including lysosomes, the cell membrane,
or secretion.
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- Lipid Transport and Glycosylation: The Golgi also plays a role in lipid transport and
the formation of glycoproteins and glycolipids, which are essential for cell membrane
structure and cell signaling.

The Golgi complex thus plays a key role in preparing and directing proteins and lipids
to their correct locations, vital for maintaining cellular function and communication.

The Nucleus:

- Structure: The nucleus is a large, membrane-bound organelle containing the cell’s
genetic material (DNA) in the form of chromatin.

- Function: It serves as the control center of the cell, regulating gene expression and
mediating DNA replication, transcription, and cell growth. The nucleus also directs the
synthesis of ribosomes within a specialized area called the nucleolus.

ROLE OF THE NUCLEUS

Nucleolus

Nucleolus
Envelope

Nuclear Envelope:

- Structure: The nuclear envelope is a double membrane surrounding the nucleus. It
separates the nucleus from the cytoplasm and contains pores that control the movement
of molecules (like RNA and proteins) in and out of the nucleus.

- Function: This selective barrier protects DNA within the nucleus and regulates cellular
processes by allowing controlled exchange of substances between the nucleus and
cytoplasm, ensuring proper communication and transport.

2



Biology Dr. Arshad Shakir Kadim lec. No.7

Together, the nucleus and nuclear envelope play a central role in genetic information
storage, protection, and regulation in eukaryotic cells.

Nuclear Envelope-Related Diseases and Disorders
Progeria and Premature Aging

Progeria, also known as Hutchinson-Gilford Progeria Syndrome (HGPS), is a rare
genetic disorder characterized by accelerated aging in children. It is caused by a
mutation in the LMNA gene, which encodes for lamin A, a protein component of the
nuclear lamina. The mutation leads to the production of a truncated and abnormal form
of lamin A called progerin.

Mechanism:

— Progerin disrupts the normal architecture of the nuclear envelope, leading to cellular
and tissue abnormalities.

— The altered nuclear envelope structure affects nuclear functions, such as DNA repair
and gene expression, contributing to premature aging.

Muscular Dystrophy

Certain forms of muscular dystrophy, a group of genetic disorders characterized by
progressive muscle weakness and degeneration, are associated with nuclear envelope
abnormalities.

Emery-Dreifuss Muscular Dystrophy (EDMD):

—EDMD is linked to mutations in genes encoding nuclear envelope proteins, including
emerin (found in the inner nuclear membrane) and lamin A/C.

— Mutations in these genes disrupt the normal function of the nuclear envelope,
impacting muscle cells and contributing to muscle wasting and weakness.

Cancer and Nuclear Envelope Abnormalities

Nuclear envelope abnormalities are observed in certain types of cancer and can influence
tumor development and progression.

Lamins and Cancer:

— Alterations in the expression and organization of lamins, especially lamin A/C, have
been associated with various cancers.

— Abnormalities in lamins can affect nuclear envelope integrity, chromatin
organization, and gene expression, contributing to cancer cell characteristics.

Nuclear Pore Complex in Cancer:
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— Dysregulation of nuclear pore complex components can impact nucleocytoplasmic
transport in cancer cells.

— Altered transport mechanisms influence the localization of key regulatory proteins,
contributing to aberrant cellular processes in cancer.

1. The Golgi complex is primarily involved in:
- a) Photosynthesis
- b) Protein and lipid modification
- ¢) DNA replication
- d) Cytokinesis
- e) Cellular respiration

**Answer**: b) Protein and lipid modification

2. The flattened, membrane-bound sacs in the Golgi complex are called:
- a) Cristae
- b) Cisternae
- ¢) Vesicles
- d) Ribosomes
- e) Thylakoids

**Answer**: b) Cisternae

3. Which face of the Golgi complex receives materials from the ER?
- a) Trans face
- b) Lateral face
- ¢) Medial face
- d) Cis face

- e) Dorsal face
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**Answer**: d) Cis face

4. The Golgi’s cis face is oriented toward:
- a) The cell membrane
- b) The nucleus
- ¢) The endoplasmic reticulum (ER)
- d) The mitochondria
- €) The lysosomes

**Answer**: ¢) The endoplasmic reticulum (ER)

5. The trans face of the Golgi complex faces:
-a) The ER
- b) The cell membrane
- ¢) The nucleus
- d) The nucleolus
- €) The cytoskeleton

**Answer**: b) The cell membrane

6. Which process occurs in the Golgi complex?
- a) DNA synthesis
- b) Photosynthesis
- ¢) Glycosylation
- d) Transcription
- e) Translation

**Answer**: ¢) Glycosylation

7. The function of the Golgi complex includes:
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- a) Energy production

- b) Protein degradation

- ¢) Protein sorting and packaging
- d) DNA storage

- e) Lipid synthesis

**Answer**: c) Protein sorting and packaging

8. Proteins modified in the Golgi complex are often directed to:
- a) Lysosomes
- b) The plasma membrane
- ¢) The extracellular space
- d) All of the above
- ) None of the above

**Answer**: d) All of the above

9. The Golgi complex plays a major role in the transport of:
- a) DNA
- b) Lipids
- ¢) Glucose
- d) lons
-e) ATP

**Answer**: b) Lipids

10. The main function of the nucleus is to:
- a) Produce ATP
- b) Store and protect genetic information
- ¢) Modify proteins
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- d) Detoxify the cell
- ) Regulate cell membrane integrity

**Answer**: b) Store and protect genetic information

11. Which part of the nucleus is responsible for ribosome production?
- a) Chromatin
- b) Nucleolus
- ¢) Nuclear pores
- d) Nuclear membrane
- ) Nuclear envelope

**Answer**: b) Nucleolus

12. Which of the following is a function of the nuclear envelope?
- a) Energy production
- b) Synthesizing proteins
- ¢) Regulating movement in and out of the nucleus
- d) Packaging of enzymes
- e) Producing lipids

**Answer**: ¢) Regulating movement in and out of the nucleus

13. The Golgi apparatus is absent in:
- a) Prokaryotes
- b) Eukaryotes
- ¢) Animal cells
- d) Plant cells
- €) Fungal cells

**Answer**: a) Prokaryotes
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14. Which of the following processes does NOT occur in the Golgi complex?
- a) Protein glycosylation
- b) Protein sorting
- ¢) Transcription
- d) Vesicle formation
- €) Protein packaging

**Answer**: ¢) Transcription

15. Which cellular structure is most directly involved in secretion?
- a) Nucleus
- b) Ribosome
- ¢) Golgi complex
- d) Mitochondria
- €) Lysosome

**Answer**: ¢) Golgi complex

16. Glycoproteins are primarily formed in the:
- a) Cytoplasm
- b) Nucleus
- ¢) Golgi complex
- d) Ribosomes
- ) Mitochondria

**Answer**: c) Golgi complex

17. Which structure encloses the nucleus?

- a) Cell membrane
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- b) Nuclear envelope

- ¢) Cytoskeleton

- d) Endoplasmic reticulum
- e) Golgi apparatus

**Answer**: b) Nuclear envelope

18. The Golgi complex mainly receives proteins from the:
- a) Nucleus
- b) Cell membrane
- ¢) Ribosomes
- d) Endoplasmic reticulum
- €) Lysosomes

**Answer**: d) Endoplasmic reticulum

19. In a eukaryotic cell, the nucleus is enclosed by:
- a) Single membrane
- b) Double membrane
- ¢) Triple membrane
- d) No membrane
- ) Ribosome

**Answer**: b) Double membrane

20. Proteins exit the Golgi complex through:
- a) Cis face
- b) Trans face
- ¢) Nucleolus

- d) Ribosomes
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- ) Endoplasmic reticulum

**Answer**: b) Trans face

21. The Golgi complex is also known as the:
- a) Powerhouse of the cell
- b) Brain of the cell
- ¢) Post office of the cell
- d) Protein factory
- ) Recycling center

**Answer**: ¢) Post office of the cell

22. What type of vesicles are produced by the Golgi for lysosomes?
- a) Endocytotic vesicles
- b) Secretory vesicles
- ¢) Hydrolytic vesicles
- d) Exocytotic vesicles
- ) Ribosomal vesicles

**Answer**: c¢) Hydrolytic vesicles

23. Which cell organelle is primarily involved in detoxifying drugs and poisons?
- a) Golgi complex
- b) Rough ER
- ¢) Smooth ER
- d) Nucleus
- €) Lysosomes

**Answer**: ¢) Smooth ER
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24. Glycosylation in the Golgi complex refers to the addition of:
- a) Phosphate groups
- b) Lipids
- ¢) Carbohydrate groups
- d) Protein groups
- €) Amino acids

**Answer**: ¢) Carbohydrate groups

25. Which organelle is sometimes connected to the Golgi complex for modification of
lipids?

- a) Mitochondria
- b) Rough ER

- ¢) Smooth ER

- d) Nucleolus

- e) Cytoskeleton

**Answer**: ¢) Smooth ER

1.Progeria, also known as Hutchinson-Gilford Progeria Syndrome (HGPS), is primarily
caused by a mutation in which gene?

-a) LMNBL1

- b) LMNA

-c) EMD

- d) TP53

-e) MYOD
**Answer**: b) LMNA

2. The abnormal protein produced in Progeria, due to LMNA gene mutation, is known
as:
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- a) Emerin
- b) Progerin
- ¢) Laminin
- d) Myosin
- e) Actin

**Answer**: b) Progerin

3. Progerin affects which cellular structure, leading to premature aging symptoms in
Progeria?

- a) Mitochondria

- b) Ribosomes

- ¢) Nuclear envelope
- d) Plasma membrane
- e) Golgi apparatus

**Answer**: ¢) Nuclear envelope

4. In Progeria, the disrupted nuclear envelope affects:
- a) Protein synthesis
- b) DNA repair and gene expression
- ¢) ATP production
- d) Cellular respiration
- e) Glycolysis

**Answer**: b) DNA repair and gene expression

5. Which of the following disorders is associated with mutations in nuclear envelope
proteins, leading to progressive muscle weakness?

- a) Huntington’s disease

- b) Muscular Dystrophy
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- ¢) Alzheimer’s disease

- d) Parkinson’s disease

- e) Cystic fibrosis

**Answer**: b) Muscular Dystrophy

6. Emery-Dreifuss Muscular Dystrophy (EDMD) involves mutations in genes encoding
which nuclear envelope proteins?

- a) Actin and myosin

- b) Progerin and emerin

- ¢) Lamin A/C and emerin

- d) Troponin and tropomyosin
- €) Tubulin and actin

**Answer**: ¢) Lamin A/C and emerin

7. Which nuclear envelope protein is typically mutated in Emery-Dreifuss Muscular
Dystrophy?

-a) Lamin B

- b) Actin

- ¢) Emerin

- d) Progerin

- e) Dystrophin

**Answer**: ¢) Emerin

8. Lamins are important for nuclear envelope integrity and have been linked to which of
the following conditions?

- a) Heart disease
- b) Diabetes

- ¢) Cancer
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- d) Asthma

- ¢) Alzheimer’s disease

**Answer**: ¢) Cancer

9. In cancer, abnormalities in which nuclear envelope proteins can impact chromatin
organization and gene expression?

-a) Lamin A/C
- b) Tubulin

- ¢) Myosin

- d) Actin

- €) Histones

**Answer**: a) Lamin A/C

10. Which component of the nuclear envelope can become dysregulated in cancer,
affecting nucleocytoplasmic transport?

- a) Nuclear pore complex
- b) Mitochondria

- ¢) Cell membrane

- d) Ribosome

- e) Cytoskeleton

**Answer**: a) Nuclear pore complex

11. Altered transport through the nuclear pore complex in cancer can lead to changes in:
- a) DNA replication only
- b) RNA synthesis only
- ¢) Localization of regulatory proteins
- d) Protein degradation only

- ) Mitochondrial functions
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**Answer**: ¢) Localization of regulatory proteins

12. The production of progerin in Progeria specifically affects which aspect of cellular
function?

- a) Ribosome synthesis

- b) Nuclear envelope architecture
- ¢) Golgi body function

- d) Cell wall formation

- ) Cytoplasmic streaming

**Answer**: b) Nuclear envelope architecture

13. Which of the following cellular changes contributes to tumor progression due to
nuclear envelope abnormalities?

- a) Increased protein folding

- b) Chromatin organization changes

- ¢) Enhanced cytoplasmic streaming

- d) Higher ATP synthesis

- €) Mitochondrial membrane alteration

**Answer**: b) Chromatin organization changes

14. The premature aging seen in Progeria is mainly due to:
- a) Enhanced immune responses
- b) Disruption in nuclear envelope function
- ¢) Decreased protein synthesis
- d) Reduced lipid production
- €) Increased ATP production

**Answer**: b) Disruption in nuclear envelope function
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15. In Emery-Dreifuss Muscular Dystrophy, muscle cells are primarily affected due to:
- a) Increased ribosome activity
- b) Disrupted nuclear envelope integrity
- ¢) Enhanced endocytosis
- d) Reduced mitochondrial density
- e) Altered lipid transport

**Answer**: b) Disrupted nuclear envelope integrity
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