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1122    CCeellll  ccyyccllee  aanndd  cceellll  ddiivviissiioonn 

12.1 Chromosomes 

 Cell division (細胞分裂) is the process in which a (1)                cell (親本細胞) 

divides to form new (2)                cells (子細胞). During cell division,  

(3)                                (such as DNA) is passed to the offspring. 

A. Chromosome behaviour before cell division 

 When a cell is not dividing, chromosomes (染色體) appear as very fine strands called  

(4)                (染色質), which cannot be seen clearly with a microscope.  

 The behaviour of a chromosome before cell division: 

  

  

  

  

 
 

  

 

 Behaviour of a chromosome before cell division 

 

centromere 

sister chromatids 

4.  DNA strands further coil up. The 

chromosome becomes shortened and 

thickened. 

3. DNA strands coil up to form two  

(7)              (染色單體). 

They are joined at (8)               

(着絲點). 

2. Before a cell begins to divide, DNA 

(6)             . 

1.  A (5)                is a long 

strand of DNA wrapped around 

special proteins. It can be found in 

the nucleus. 
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B. Chromosome number 

 All body cells of a particular species of organism have a (9)              number of 

chromosomes. However, the chromosome number varies between different species. 

 Most body cells of the plants and animals contain (10)            sets of chromosomes. 

The two members of a pair of chromosomes are called (11)                           

(同源染色體). The one comes from the male parent is called a (12)               

chromosome (父系染色體). The other comes from the female parent is a (13)           

chromosome (母系染色體). 

 (14)             (二倍體) cells contain two sets of chromosomes (represented as 2n). 

They are produced by (15)                cell division (有絲細胞分裂). 

 (16)             (單倍體) cells contain only one set of chromosomes (represented as 

n). They are normally produced by (17)              cell division (減數細胞分裂). 

 

12.2 The cell cycle and mitotic cell division 

 The sequence of events from cell growth to cell division of a cell is called the  

(1)                          (細胞週期).  

A. An outline of the cell cycle 

 Quick Practice (Book 2A, Ch 12, p.6) 

Go to… 

 

(2)              (間期) 

 Cell growth 

 Cellular synthesis cytoplasmic 
division 

nuclear 
division 

(3)                      

              

 The cell cycle 
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B. The length of the cell cycle 

 The length of the cell cycle depends on (4)              factors (e.g. temperature, 

food and oxygen supplies) and (5)                           . 

C. What happens to the cell in interphase? 

 Interphase is the interval between successive cell divisions.  

 The cell carries out intense metabolic activities during this stage, including: 

 Synthesis of (6)               

 Duplication of new organelles 

 Replication of (7)             in the nucleus 

D. What happens in mitotic cell division? 

1. Mitosis 

 During mitosis (有絲分裂), (8)                daughter nuclei containing same 

number of chromosomes as the parent cell are produced. Mitosis consists of four main 

stages: 

Stages Drawings of a animal cell  

At the end of interphase 

 DNA finished (9)             . 

 Chromosomes are not visible as it is not yet coiled. 

 

Stage 1: (10)              

 DNA coils into compact shapes; each chromosome 

becomes visible and is seen as two sister chromatids 

attached at the centromere. 

 The (11)                            disintegrates.  

(Cont’d) 
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Stages Drawings of a animal cell  

Stage 2: (12)              

 A spindle is formed by (13)                       . 

 Chromosomes line up along the (14)               

plane and attach to spindle fibres by their centromeres. 
 

Stage 3: (15)              

 Spindle fibres contract and pull the sister chromatids of 

each chromosome apart towards opposite poles of the cell. 

 The separated chromatids are now called  

(16)                              .  

Stage 4: (17)                

 A nuclear membrane forms around each set of daughter 

chromosomes. 

 The chromosomes uncoil.  

2.  Cytoplasmic division 

 Towards the end of mitosis, the (18)                starts to divide into two equal 

halves. This process is also called (19)                (胞質分裂): 

Animal cell 

(20)                          constricts 

(21) inwards / outwards  around the middle of the cell 

until the cytoplasm is separated to form two daughter 

cells.  

Plant cell 

Between the two daughter nuclei, new cell wall and cell 

membrane form a (22)                   . It then 

grows (23) inwards / outwards  and divides the 

cytoplasm into two, forming two daughter cells.  
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E. The significance of mitotic cell division 

 During mitosis, each pair of (24)                                separates and 

moves into one of the two daughter nuclei. Each daughter cell will receive one complete 

set of chromosomes (2n). 

 The diploid daughter cells are genetically (25)                to the parent cell and 

have the same functions as the parent cell. 

 Mitotic cell division has the following roles: 

Role Function 

(26)                 Provides new cells for growth 

(27)                 Provides new cells to replace worn-out or damaged cells 

(28)               

reproduction (無性生殖) 

 Some organisms reproduce by dividing itself by mitotic cell 

division. The offspring is genetically identical to the parent. 

 

12.3 Meiotic cell division 

 In the sex organs of multicellular organisms, some cells undergo (1)              cell 

division, through which four daughter cells are produced from a parent cell.  

 Each daughter cell contains half the number of chromosomes of the parent cell and they 

are genetically (2)              .  

A. What happens in meiotic cell division? 

 Meiotic cell division begins after DNA replication. It involves two cycles of  

(3)                (減數分裂) and cytoplasmic division. 

 

 Practical 12.1 (Book 2A, Ch 12, p.12; SBA Practical Workbook 2A, Ch 12, p.1–2) 

 Practical 12.2 (Book 2A, Ch 12, p.12; SBA Practical Workbook 2A, Ch 12, p.3–7) 

 Quick Practice (Book 2A, Ch 12, p.14) 

Go to… 



Class:             Name:                          (    ) Date:                     
 

HKDSE BIOLOGY—Concepts and Applications  
Classroom Worksheet 12-6 © Aristo Educational Press Ltd. 

 

(Cont’d) 

 

First meiotic division:  

 homologous chromosomes separate 
Drawings of an animal cell  

Stage 1: (4)             ________ 

 Chromosomes become visible. 

 (5)                              pair up. The 

non-sister chromatids of the homologous pair may 

exchange genetic material with each other by  

(6)                              (互換). 

 The nuclear membrane disintegrates. 

 

Stage 2: (7)              ________ 

 A spindle is formed. 

 Homologous pairs line up along the equatorial plane of 

the cell and attach to (8)                            

by their centromeres. 
 

Stage 3: (9)              ________ 

 Spindle fibres contract and pull the two members of each 

homologous pair apart towards opposite poles of the cell. 

 

Stage 4: (10)              ________ 

 A nuclear membrane forms around each set of 

chromosomes.  

Second meiotic division: sister chromatids separate 

Stage 5: (11)              ________ 

 Nuclear membranes disintegrate again. 
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B. The significance of meiotic cell division 

1.  Formation of haploid gametes 

 Meiotic cell division occurs in all organisms carrying out (18)                

reproduction (有性生殖).  

 Some cells in the sex organs produce haploid sex cells called (19)                (配

子) through meiotic cell division. 

 The male and female gametes fuse at (20)              to form a (21)              

(合子), the diploid number of chromosomes is restored. Therefore, the chromosome 

number of a species normally remains (22)              from generation to 

generation. 

Second meiotic division: sister chromatids separate 

Stage 6: (12)              ________ 

 A spindle forms at (13)             angles to the plane 

of the first spindle. 

 The chromosomes line up along the equatorial plane of 

the cell and attach to spindle fibres by their centromeres. 

 

Stage 7: (14)              ________ 

 Spindle fibres contract and (15)                       

separate.  

Stage 8: (16)              ________ 

 A nuclear membrane forms around each set of 

chromosomes. 

 After cytoplasmic division, (17)            haploid 

daughter cells are formed, each containing one member 

of each homologous pair. 

 The chromosomes uncoil. 
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2.  Source of genetic variations 

 Meiotic cell division can produce daughter cells with genetic variations. 

 Independent assortment 

 During the first division of meiosis, the arrangement of each homologous pair at the 

equatorial plane is (23)              and the separation of each pair is 

independent of others. This is known as (24)                             

(獨立分配). 

 The independent assortment of chromosomes produces varying genetic 

combinations in each of the gametes formed. 

 Crossing over 

 During prophase I, (25)                         may occur between 

homologous chromosomes. 

 This creates further new combinations of genetic materials on the chromosomes of 

the gametes.  

 In sexual reproduction, the random fusion of gametes during fertilisation can increase 

the genetic variations among the offspring. 

 Genetic variations within a species can increase the chance of survival of the species if 

the environment changes. 

 

 Practical 12.3 (Book 2A, Ch 12, p.20; SBA Practical Workbook 2A, Ch 12, p.8–13) 

 Quick Practice (Book 2A, Ch 12, p.21) 

Go to… 
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12.4 
Comparison between mitotic cell division and 
meiotic cell division 

 Similarities between mitotic and meiotic cell divisions: 

 Involves DNA replication and separation of chromosomes 

 Involves the formation of spindles 

 Differences between mitotic and meiotic cell divisions: 

 Mitotic cell division Meiotic cell division 

Number of nuclear division (1)              (2)              

Daughter 

cell 

Number of 

cells produced 

(3)              (4)              

Cell type Body cells  (5)              

Chromosome 

number 

(6)              (2n) Haploid (n) 

Genetic 

materials 

(7)              with 

each other and the parent cell 

(8)              from 

each other and from the 

parent cell 

Behaviour of chromosomes No pairing of homologous 

chromosomes 

Homologous chromosomes 

pair up in prophase I 

No crossing over occurs Crossing over may occur in 

prophase I 

Chromosomes forms a single 

row along the equatorial 

plane of the cell 

Chromosomes forms a 

double row along the 

equatorial plane of the cell 

during metaphase I 

Site of occurrence (9)                   Gamete-producing cells in 

(10)                    

 
 Quick Practice (Book 2A, Ch 12, p.24) 

Go to… 


