
 

 

 

C a t a t a n  S i  T h a m r i n 1 

A .  C hromosom es  

Chromosomes are thread-like structures located inside 

the nucleus of animal and plant cells. Each chromosome 

is made of protein and a single molecule of 

deoxyribonucleic acid (DNA). Passed from parents to 

offspring, DNA contains the specific instructions that 

make each type of living creature unique. 

Structure of chromosomes 

 

Chromatid: one of two identical halves of a 

replicated chromosome. 

Centromere: a constricted region of a chromosome 

that separates it into a short arm (p) and a long arm 

(q). 

Telomere: the end of a chromosome. 

B .  C el l  Cy cl e  

Mitosis: the process in which a eukaryotic cell nucleus 

splits in two, followed by division of the parent cell into 

two daughter cells. 

Cell cycle: a series of events that takes place in a cell as it 

grows and divides. 

 

In order to move from one phase of its life cycle to the 

next, a cell must pass through numerous checkpoints. At 

each checkpoint, specialized proteins determine whether 

the necessary conditions exist. If so, the cell is free to 

enter the next phase. If not, progression through the cell 

cycle is halted. Errors in these checkpoints can have 

catastrophic consequences, including cell death or the 

unrestrained growth that is cancer. 

Each part of the cell cycle features its own unique 

checkpoints. For example, during G1, the cell passes 

through a critical checkpoint that ensures environmental 

conditions (including signals from other cells) are 

favorable for replication. If conditions are not favorable, 

the cell may enter a resting state known as G0. Some cells 

remain in G0 for the entire lifetime of the organism in 

which they reside. For instance, the neurons and skeletal 

muscle cells of mammals are typically in G0. 

Another important checkpoint takes place later in the cell 

cycle, just before a cell moves from G2 to mitosis. Here, a 

number of proteins scrutinize the cell's DNA, making sure 

it is structurally intact and properly replicated. The cell 

may pause at this point to allow time for DNA repair, if 

necessary. 

Yet another critical cell cycle checkpoint takes place mid-

mitosis. This check determines whether the 

chromosomes in the cell have properly attached to the 

spindle, or the network of microtubules that will separate 

them during cell division. This step decreases the 

possibility that the resulting daughter cells will have 

unbalanced numbers of chromosomes — a condition 

called aneuploidy. 

C .  Mi tos i s  

 

Centrosomes: an organelle that serves as the main 

microtubule organizing center (MTOC) of the animal cell, 

as well as a regulator of cell-cycle progression. The 

centrosome provides structure for the cell. 

Centrioles: a cylindrical organelle composed mainly of a 

protein called tubulin. Centrioles are found in most 

eukaryotic cells, but are not present in conifers 

(Pinophyta), flowering plants (angiosperms) and most 

fungi, and are only present in the male gametes of 

charophytes, bryophytes, seedless vascular plants, 

cycads, and Ginkgo. 

 



 

 

 

C a t a t a n  S i  T h a m r i n 2 

Importance of Mitosis 

1. Growth of Multicellular organisms 

2. Replacement of Damaged or Dead Cells and Repair of 

Tissues by Cell Replacement 

3. Asexual Reproduction 

The production of new individuals of a species by a single 

parent organism. 

D .  Th e  Rol e  of  Tel omeres  

The major role of telomeres is to cap the chromosome 

ends to minimize the loss of DNA during rounds of cell 

replication. 

E .  Th e  Rol e  of  Stem  Cel l s  

Stem cells provide new cells for the body as it grows, and 

replace specialised cells that are damaged or lost. They 

have two unique properties that enable them to do this: 

They can divide over and over again to produce new cells. 

As they divide, they can change into the other types of 

cell that make up the body. 

F .  C anc ers  

A disease in which abnormal cells divide uncontrollably 

and destroy body tissue. When cells grow old or become 

damaged, they die, and new cells take their place. 

Sometimes this orderly process breaks down, and 

abnormal or damaged cells grow and multiply when they 

shouldn't. These cells may form tumors, which are lumps 

of tissue. 

 

Mutation: a change in a DNA sequence. Mutations can 

result from DNA copying mistakes made during cell 

division, exposure to ionizing radiation, exposure to 

chemicals called mutagens, or infection by viruses. 

Carcinogen: any substance, radionuclide, or radiation 

that promotes carcinogenesis, the formation of cancer. 

 

 

H .  Ex erc i se  

1.  

This cell is in which stage of mitosis? 

a. Telophase 

b. Anaphase 

c. Metaphase 

d. Prophase 

Answer: B 

Anaphase, is the stage of mitosis after the process of 

metaphase, when replicated chromosomes are split and 

the newly-copied chromosomes are moved to opposite 

poles of the cell. 

2. During prophase of mitosis, chromosomes consist of 

two chromatids. At which stage of the cell cycle is the 

second chromatid made? 

a. Cytokinesis 

b. G1 

c. G2 

d. S 

Answer: D 

In the S phase (synthesis phase), DNA replication results 

in the formation of two identical copies of each 

chromosome, sister chromatids, that are firmly attached 

at the centromere region. At this stage, each 

chromosome is made of two sister chromatids and is a 

duplicated chromosome. 

 

 



 

 

 

C a t a t a n  S i  T h a m r i n 3 

 

3. A student is examining a whitefish blastula cell under 

a microscope. Based on his observations, the student 

proposes that the whitefish blastula cell is in interphase. 

Which of the following pieces of evidence would best 

support the student’s claim? 

a. The genetic content of the cell exists as dispersed 

chromatin. 

b. The mitotic spindle is fully assembled, with its poles at 

opposite ends of the cell. 

c. Sister chromatids have separated and are moving 

toward opposite poles of the cell. 

d. A cleavage furrow has formed on the cell’s surface. 

Answers: A 

During interphase, the cell’s genetic content, or DNA, is 

dispersed within the nucleus as chromatin. So, this piece 

of evidence would support the student’s claim that the 

whitefish blastula cell is in interphase. 

4. The image below depicts a somatic cell nucleus before 

DNA replication: 

 

If the cell undergoes mitosis, which of the following 

correctly depicts the daughter nuclei that would result? 

a.  

b.  

c.  

d.  

Answers: C 

Mitosis is the division of one nucleus into two 

genetically-identical daughter nuclei. So, mitosis of a 

somatic cell nucleus containing four chromosomes will 

produce two daughter nuclei containing four 

chromosomes each. 


