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Introduction

molecular biology

Concept Concept

• 1865 Mendel hereditary factor

• 1869 Miescher

DNA RNA

The word protein was first used in 1838.

• 1879 Flemming --

What is gene?

•1903 Sutton Boveri factor--chromosome

• 1909 Johansen: gene (birth)

•1926 Morgan: line, smallest unit of mutation

A Where is gene? 

Q Which is gene DNA or protein?

What is gene?

• 1928 Griffith: Griffith riddle (R+S)
• 1941 Beadle Tatum: one gene, one enzyme
• 1944 Avery: gene--DNA

What is gene?

•1949 Pauling: gene--amino acid sequences
• 1950 McClintock gene is jumping! 

C-Ds-Ac operate system, , maize madam 
•1952 Hershey Chase: gene--DNA (Herriott hypothesis)

A Which contains gene DNA or protein?
Q How does a gene work? What does it look like?
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What is gene?

•1953 4 25 Watson Crick: DNA double helix 
Birthday (Wilkins Franklin Pauling, Chargaff)

•1956 Kornberg: DNA
•1956 Ingram: 6 Glu

Val
•1957 Benzer Cistro
muton and recon: gene is not the smallest unit

What is gene?

•1958 Weiss: RNA
•1958 Crick: Central dogma
semiconservative replication 

•1958 Meselson Stahl: DNA

What is gene?

•1959 Lejeune: Down 21

•1960 Kendrew

X-

•1960 Hirs Moore Stein: RNase

What is gene?

•1961 Jacob Monod operon theory mRNA

Some genes are nothing but  operating!

•1964 Nirenberg Khorana the Genetic Code

4 4 4=64=61+3>20,  iniation codon—AUG and GUG  

termination codon UAG UAA and UGA

What is gene?

Genetic Code of Eukaryotes 

• 1965

• 1967 Weiss T4 DNA

• 1968 Okazaki DNA

• 1970 Temin Baltimore

What is gene?

• 1972 Berg SV40 DNA

P22 DNA

• 1973 Kim X-

tRNA

What is gene?

• 1973 X-

• 1975 Sanger DNA

• 1976 Mexam Gilbert DNA

What is gene?

• 1976 Varmus Bishop v-src

• 1977 Sanger DNA

• 1977 Sanger

• 1977 Boyer

E. coli

What is gene?

• 1977 Roberts Sharp

• 1978 Kan YM DNA

• 1981 Costantini Lacy

What is gene?
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• 1982 Cech RNA
ribozyme

• 1983 Mullis PCR

• 1983 4

• 1986 —

What is gene?

• 1987 DNA

• 1990 Blaese

• 1990 2006

DNA

What is gene?

• 1990~2000

• 1998 Fire Mello RNA interference
gene silencing RNAi

What is gene? What is gene?

1990 , Jorgensen 1995 , Guo Kemphues

Both RNA and Protein can regulate gene expression.

gene

DNA RNA RNA
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Chapter 1    Structure and Function of 

Gene

Section 1  Chemistry Structure of Gene

泸
州

医
学

院
 

生
物

化
学

与
分

子
生

物
学

精
品

课
程

www.med126.com



N

N

NH

N
1
2

34
5 67

8
9

N

NH
1

3
2

45

6

N

N

OH

HO

N

N

NH2

HO

N

N

OH

H2N

N

N

N

N

N

N

NH2

O

H

H

OH

H

OH
H

HOCH2 HOCH2 O

H

H

OH

H

OH
H

O

H

H

OH

H

OH
H

HOCH2 O

H

H

OH

H

OH
H

HOCH2

’

P

O

O

OH

OH OCH2

OHOH

N

N

NH2

O

O - P

O

O -

N

N

N

N

N H 2

O

H

H

O H

H

O H
H

O C H 2O - P

O

O -
O - P

O

O -

 (ATP)

double helix

Chargaff rule

anti-parallel

Section 2 Function and Structure of Gene

�

�

DNA ( )

+
DNA ( )

: RNA

DNA RNA

( )

:

�

1. promoter

RNA DNA

: 1 bp 10 bp
35 bp RNA

35 bp 10 bp
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•

�

exon
RNA

intron
RNA

� Chambon GT-AG 5’GT-AG3’ chrDNA

�GC GC island DNA “ ” GC

�

• DNA
cis-acting elements

•

1.

• RNA DNA

•
tRNA

DNA

2.

• TATA DNA

• TATA

•

�

• CAAT 5‘GGNCAATCT3’

80 bp 90 bp

• CACA : 5‘GCCACACCC3’

80 bp 90 bp ( )

• GC : 5‘CCGCC 3’

70 bp 120 bp ( )

3.

•
DNA

•

4. poly(A)

• II

3‘ AATAAA

GT T
• : mRNA poly(A)
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Section 3 Structure and Function of RNA

� mRNA
� mRNA

mRNA

3’- polyA ”tail“ DNA
mRNA

5’ m7G5’pppN “cap”
mRNA mRNA

m7GTP

• 25KD
4s 70~90

•
• 3’ CAOH

aa
• 5’ pG pC
•

2

tRNA

• rRNA
16S 5S 23S

• rRNA
18S 5S 5.8S 28S

16S rRNA

rRNA

1. RNA
snRNA mRNA
snoRNA rRNA
scRNA
miRNA siRNA antisense RNA

2. RNA
antisense RNA

RNA

Section 4   Nuclease

1.
• DNA deoxyribonuclease DNase DNA

• RNA ribonuclease RNase RNA

2.
•

• 5’--3’ 3‘--5’

�

�

�

�
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RNA

ribozyme
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