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Chromosome
a thread-like structure of DNA, carrying genetic 
information in the form of genes.genetic information 

遗传信息
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Gene

A length of DNA that codes for a protein

Genes determine all sorts of things about you
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Number of chromosomes of humans’ body cells
46 
Diploid nucleus: a nucleus containing two set of 
unpaired chromosomes

Sperm, egg
23
Haploid nucleus: a nucleus containing a single set 
of chromosomes
Homologous chromosomes
The two chromosomes of a pair，
One from father, another from mother

homologous chromosome 同源染色体
nonhomologous chromosome 非同源染色体



Inheritance   Cell division——
mitosis

Mitosis 
Nuclear division giving rise to cells that are 
genetically different (DNA duplication)
chromatid
Two identical threads join together in one chromosome 
after duplication
Centromere
The point where two chromatid held together  

chromatid 染色单体
centromere 中心体
duplication 复制
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embryonic stem cells
The cells in the very early embryo, before 
they start to become different kinds of 
cells.
they are able to produce every kind of 
specialized cell in the body. 

Cell division——stem 
cells

embryonic stem cells 胚胎干细胞
differentiate 分化
differentiation 分化
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adult stem cells
In adult body, some cells still can divide to 
produce different types cells, but the range 
of different cells they can produced is 
limited.

e.g. stem cell in bone marrow

Cell division——stem 
cells

adult stem cells 胚胎干细胞
bone marrow 骨髓
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meiosis
Reduction division in which the 
chromosome number is halved from 
diploid to haploid, resulting in 
genetically different cells

First division
Second division

Cell division——
meiosis

meiosis 减数分裂
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Reasons of genetic variation produced by meiosis

Cell division——
meiosis

♦ different combination of nonhomologous chromosomes 
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meiosis

meiosis 减数分裂
crossing-over 交叉互换
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Reasons of genetic variation produced by meiosis

Cell division——
meiosis

♦ different combination of nonhomologous chromosomes 

♦ crossing-over between homologous chromosomes  
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Each chromosome in a homologous pair contains 
genes for the same characteristic in the same 
positions.

allele
Any of two or more alternative forms of a gene

We refer to these alleles using letters as symbols

allele 等位基因
letter 字母
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homozygous
Have two identical alleles of a particular gene (e.g. 
GG or gg). Two identical homozygous individuals 
that breed together will be pure-breeding.

heterozygous
Having two different alleles of a particular gene (e.g. 
Gg), not pure-breeding.

homozygous 纯合子的，
heterozygous 杂合子的
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Genotype 
The genetic makeup of an organism in terms of the 
alleles (e.g. TT or mm).

phenotype 
The features of an organism.

genotype 基因型
phenotype 表现型
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Dominant alleles
An allele that is expressed if it is present (e.g. G)

recessive alleles
An allele that is only expressed when there is no 
dominant allele of the gene present (e.g. g)

dominant 显性的
recessive 隐性的
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codominance alleles
Sometimes, neither of a pair of alleles is completely 
dominant or completely recessive. They both have 
an effect on the phenotype.

codominant 共显的
codominance 共显性
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codominance alleles
Sometimes, neither of a pair of alleles is completely 
dominant or completely recessive. They both have 
an effect on the phenotype.

ABO blood group antigen

IA       IB           IO

Alleles IA and IA are codominant, but both are 
dominant to IO    . 

blood group 血型
antigen 抗原



The allele for brown eyes is dominant to the allele for blue eyes. Write down suitable 
symbols for these alleles

What is the phenotype of a person who is heterozygous for this characteristics?

What is codominance?

Alleles of the gene for the ABO blood group antigens in humans show two unusual 
characteristics. What are these?

Write down all the possible genotypes and phenotypes fro blood goups?
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Alleles in gametes

Each gametes has only one of each kind of 
chromosome instead of two, as in the body 
cells.

Genes and fertilization

The chances of diffusion by each kinds of 
sperms with different eggs are equal.
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Genetic diagram

1/2

1/2genetic diagram 遗传图解
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Genetic diagram
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If they have borne four offspring, must they have one charcoal fur ? 
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An organism that shows a dominant characteristic, what is it possible 
genotypes?  

test crosses 测交

Test cross
Cross an individual with the dominant phenotype for a particular 
gene with one known to have the homozygous recessive genotype for 
the same gene. 
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first filial generation 子一代

Pure breeding
homozygous

F1 generation (first filial generation)
The offspring of two different pure-breeding strains are sometimes 
called the first filial generation.
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Sex determination

sex determination 性别决定
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Sex linkage

sex linage  伴性遗传

Genes that are found only on the non-
homologous parts of the X or Y 
chromosomes are called sex-linked 
genes.Sex-linked characteristic
A characteristic in which the gene 
responsible is located on a sex 
chromosome, which makes it more 
common in one sex than in the other.
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red-green  colour-blind

red-green colour-blind  红绿色盲

One of these sex-linked genes controls 
the production of the three different 
kinds of cone cells in the retina. 
A recessive allele of this gene, b, results 
in only two types of cone cell being 
made. 



Inheritance   Sex linkage

red-green  colour-blind
Red-green colour-blind is much more 
common in men than in women.
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red-green  colour-blind
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Sex determination

sex determination 性别决定
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Sex linkage

sex linage  伴性遗传

Genes that are found only on the non-
homologous parts of the X or Y 
chromosomes are called sex-linked 
genes.Sex-linked characteristic
A characteristic in which the gene 
responsible is located on a sex 
chromosome, which makes it more 
common in one sex than in the other.
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red-green  colour-blind

red-green colour-blind  红绿色盲

One of these sex-linked genes controls 
the production of the three different 
kinds of cone cells in the retina. 
A recessive allele of this gene, b, results 
in only two types of cone cell being 
made. 
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red-green  colour-blind
Red-green colour-blind is much more 
common in men than in women.
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red-green  colour-blind
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A man who is red-green colour-blind marries a woman with 
normal vision. What is the chance that the couple’s next child will 
be a colour-blind boy?
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synthesis

enzyme → metabolic reactions

Antibodies

Receptors for neurotransmitters

neurotransmitter  神经递质
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Inheritance   DNA and protein 
synthesis

4 bases : A G C T 20 different amino acids 
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synthesis

The genetic code

The DNA bases are ‘read’ in 
sets of three, called triplets.

genetic code  遗传密码
triplet  三个一组
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synthesis

Protein synthesis
 happen on the ribosome 
(in cytoplasm)

Protein synthesis  蛋白质合成
mRNA (messenger RNA)  信使RNA

DNA

mRNA
( copy the base sequence 
from DNA)

protein(amino acids)




