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Bacteria thrive on many different types of food. But most 
yeasts can live only on sugars and starches. From these, they 
produce carbon dioxide gas and alcohol. Thus, they have 
been useful to man for centuries in the production of certain 
foods and beverages. They are responsible for the rising of 
bread dough and the fermentation of wines, whiskey, brandy 
and beer. They also play the initial role in the production of 
vinegar.

~ 1.5 - 3 µm

Prokaryote

DNA is Circular

Cell membrane

Yeasts are small, single-celled plants. They are 
members of the family fungi (singular, fungus), 
which also includes mushrooms. Fungi differ 
from other plants in that they have no chlorophyl.

~ 50 µm

Eukaryote

DNA is linear

Cell wall

Saccharomyces cerevisiae
(Baker’s Yeast)



DNA Preparation



Information in nucleic acid can be perpetuated or transferred, but the transfer of information 
into a polypeptide is irreversible.
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A polynucleotide chain consists of a series of 5’ –> 3' sugar-phosphate links that form an “external” 
backbone of the structure from which the bases protrude inward.



The double helix maintains a constant width because purines always face pyrimidines 
in the complementary A-T and G-C base pairs. 
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16https://researchoutreach.org/articles/z-dna-new-biology-third-dimension-cancer-therapeutics/

https://researchoutreach.org/articles/z-dna-new-biology-third-dimension-cancer-therapeutics/
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B DNA A DNA (RNA or DNA/RNA hybrid)



23



24



25



26



The double helix maintains a constant width because purines always face pyrimidines 
in the complementary A-T and G-C base pairs. 
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Rubin’s Vase illusion
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Bacteria thrive on many different types of food. But most 
yeasts can live only on sugars and starches. From these, they 
produce carbon dioxide gas and alcohol. Thus, they have 
been useful to man for centuries in the production of certain 
foods and beverages. They are responsible for the rising of 
bread dough and the fermentation of wines, whiskey, brandy 
and beer. They also play the initial role in the production of 
vinegar.

~ 1.5 - 3 µm

Prokaryote

DNA is Circular

Cell membrane

Yeasts are small, single-celled plants. They are 
members of the family fungi (singular, fungus), 
which also includes mushrooms. Fungi differ 
from other plants in that they have no chlorophyl.

~ 50 µm

Eukaryote

DNA is linear

Cell wall

Saccharomyces cerevisiae
(Baker’s Yeast)





• There are effectively five classes of histones.

There are effectively five classes of histones,
The core of a nucleosome contains eight histone molecules, two each from four 
of the histone classes.


There are 146 - 160  base pairs of DNA wrapped around the core, o r >1.65 
turns of DNA.
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One molecule from the remaining histone 
class, histone H1, clamps the DNA to the 
core, and helps form the next level of 
packaging.


During mitosis and meiosis, the chromatin 
becomes even more heavily  coiled and 
condensed.



 The Bacterial Genome Is a Nucleoid

• The bacterial nucleoid is ~80% DNA by mass and can be 
unfolded by agents that act on RNA or protein.


• The proteins that are responsible for condensing the DNA have 
not been identified.

Photo courtesy of the Molecular and Cell Biology Instructional Laboratory 
Program, University of California, Berkeley.

 A thin section shows the bacterial nucleoid as 
a compact mass in the center of the cell



 The Bacterial Genome Is Supercoiled



 The Bacterial Genome Is Supercoiled

• The nucleoid has ~400 
independent negatively 
supercoiled domains.


• The average density of 
supercoiling is…           ~1 
turn / 100bp.

The bacterial genome consists of a 
large number of loops of duplex DNA
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• (a) The HU protein dimer complexed with DNA 


• (b) Binding of an E. coli IHF dimer to DNA induces a 180° Turn


• (c) Structure of the N-terminal domain of E. coli H-NS dimer. 


All structures show protein secondary structures and tubular DNA
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Volume 109, Issue 7, Biophysical Journal  6 October 2015, Pages 1321-1329

https://www.sciencedirect.com/science/journal/00063495/109/7
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DNA length =   distance 
between primers

DNA length =   distance 
between primers









“Decant”

“Floculant”



“Homogeneous” -well mixed suspension…



“Vortex”

“Shear”
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