
You want to make crab puffs for a dinner party 
and don’t have a recipe for it.  What do you do?

Problem:  you’re chained to your kitchen and 
don’t have money to buy a cookbook.  Now, 

what do you do?
Send someone to the library to get a cookbook for you

Problem:  this is a very anal-retentive library and 
won’t allow anyone to check out the books.  

What do you tell your assistant to do?
Make a photocopy of a recipe for crab puffs and bring the 

copy to you



Genetics is like this odd little story

Books :

Library :

Recipe :

Copy of Recipe :

You in your kitchen :

Chromosomes

Nucleus

Gene

Messenger RNA (mRNA)

Ribosome

Transfer RNA (tRNA)Person you send to the 
store to buy ingredients :



Central Dogma of Biology

Information flows as follows:

DNA → RNA → Protein → Trait (phenotype)



Review of chromosomes



Chromosome classification

Human chromosome 
examples to left. No 

human chromosomes are 
teleocentric.



What is a gene?
Genes are units of 

information. 

They perform many 
different functions, not all 
of which are worked out.

Coding genes hold 
information on the 

structures of proteins and 
RNA.

Right: A partial list of 
coding genes on human 

chromosome 9.  



Gene location



The State of the Art – The Human Genome
www.ncbi.nlm.nih.gov/genome/guide/human



Start with DNA

When we represent a gene on paper, we only show 
1 of the 2 strands of the double helix.  That strand is 

always the one running from 5¢ to 3¢ (called the 
sense strand for reasons we’ll discuss later).

Therefore,
3¢ TGTTACGAACCT 5¢
5¢ACAATGCTTGGA 3¢ Sense strand

is written

ACAATGCTTGGA

Anatomy of a human gene



Anatomy of a human gene

Example : Human beta-globin gene (sense strand only) 

GACCTCACCC--------CATAAAA-----ACATTT----ATGGTGCACGT

Unspecified base sequences 
(usually at least 20 bases 

long)



Anatomy of a human gene

Example : Human beta-globin gene (sense strand only) 

GACCTCACCC--------CATAAAA-----ACATTT----ATGGTGCACGT

-----GGCAGGTTGGTA----TTAGGCTG-----AGGGTGAGT----CCCAC

AGCTC----CACTAAGCTCGC----AATAAAAAACATTTATTTTCAT

TGCAATGATGT----
What does all this garbage 

mean?



Anatomy of a human gene

GACCTCACCC--------CATAAAA-----ACATTT----ATGGTGCATCTG

-----GGCAGGTTGGTA----TTAGGCTG-----AGGGTGAGT----CCCAC

AGCTC----CACTAAGCTCGC----AATAAAAAACATTTATTTTCAT

TGCAATGATGT----

Promoter – Switch and instructions telling cell 
when to express the gene



Anatomy of a human gene

GACCTCACCC--------CATAAAA-----ACATTT----ATGGTGCACGT

-----GGCAGGTTGGTA----TTAGGCTG-----AGGGTGAGT----CCCAC

AGCTC----CACTAAGCTCGC----AATAAAAAACATTTATTTTCAT

TGCAATGATGT----

TATA box
RNA copy machine 

binding site

Usually literally TATA, 
but in this gene, first T 
mutated to C



Anatomy of a human gene

GACCTCACCC--------CATAAAA-----ACATTT----ATGGTGCACGT

-----GGCAGGTTGGTA----TTAGGCTG-----AGGGTGAGT----CCCAC

AGCTC----CACTAAGCTCGC----AATAAAAAACATTTATTTTCAT

TGCAATGATGT----

Site where copy begins



Anatomy of a human gene

GACCTCACCC--------CATAAAA-----ACATTT----ATGGTGCACGT

-----GGCAGGTTGGTA----TTAGGCTG-----AGGGTGAGT----CCCAC

AGCTC----CACTAAGCTCGC----AATAAAAAACATTTATTTTCAT

TGCAATGATGT----

Coding region starts here



Anatomy of a human gene

GACCTCACCC--------CATAAAA-----ACATTT----ATGGTGCACGT

-----GGCAGGTTGGTA----TTAGGCTG-----AGGGTGAGT----CCCAC

AGCTC----CACTAAGCTCGC----AATAAAAAACATTTATTTTCAT

TGCAATGATGT----

Coding region starts here

Coding region ends here



Anatomy of a human gene

GACCTCACCC--------CATAAAA-----ACATTT----ATGGTGCACGT

-----GGCAGGTTGGTA----TTAGGCTG-----AGGGTGAGT----CCCAC

AGCTC----CACTAAGCTCGC----AATAAAAAACATTTATTTTCAT

TGCAATGATGT----

Green = Promoter
Yellow = Exon (expressed portion of gene)
Red = Intron (unexpressed garbage)
Lt. Blue = end of gene information



Exons are the important parts of a 
gene

They hold the information on how to build a 
protein.

In particular, they tell the cell the exact amino 
acid sequence for the protein (primary structure)

Oddly enough, though, on average 2/3 of each 
gene is not part of the recipe (intron)


