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Cell

The basic form of the organization of living matter. It is the main structural and

functional element of plants and animals, it can also be an independent

organism (eg bacteria, protozoa). Its existence was discovered in the 17th

century by the English physicist and biologist Robert Hooke, watching the

cork fragments

The beginning

- 1590 discovery of the first optical microscope - microclimate

- 1665 Robert Hooke announces the discovery of the Micrographia cell

- 1676 Antonie van Leeuwenhoek builds an optical microscope for cell research

- 1831 Discovery of the cell nucleus by Robert Brown

- 1838 Formulation of cell theory of the structure of organisms by Matthias Jacob

Schleiden

- 1839 Teodor Schwann states that animals and plants are made of cells

- 1861 Max Schultze gives modern cell theory as a nugget of live protoplasmatic

mass containing cellular shudder

- 1972 J.F. Kerr, A. H. Wylie and A. R. Currie - the concept of apoptosis

Basic concepts of biology



Genetics - branch of biology dedicated to 

gene research

- molecular

- cytogenetics

- population

Wstęp do genetyki molekularnej



• Nucleic acids: DNA and RNA as genetic material

• Organization of genomes

• DNA metabolism: replication, repair, recombination

• Genetic variation

• Transcription and translation

• Regulation of gene expression

• The participation of genes in the functioning and differentiation of cells

and in the development of organisms

• Recombinant DNA technology - practical use of molecular genetics

Issues of molecular genetics



Replication

Transcription

Translation

The flow of genetic information takes place in the direction of

DNA -> RNA-> protein

Dogma of molecular biology



Reverse transcription

?

DNA

RNA

Białko

The flow of genetic information takes place in the direction of

nucleic acid -> protein

Upgrade of the molecular biology 

dogma

Replication

Transcription

Translation



Experimental

evidence

that DNA is a genetic

material



Frederick Griffith 1928

An experiment suggesting the 

possibility

transfer of genetic information

between bacteria

Experimental evidence



Patogeniczność Streptococcus pneumoniae

Experimental evidence



Experiment Hershey & Chasey’a

1. Infekcja

2. Odłączenie 

otoczki

3. WirowanieBrak znakowanej

siarki w komórce

Znakowana siarka 

obecna w nadsączu

Znakowany fosfor obecny w komórce

Brak znakowanego fosforu w

nadsączu

Experimental evidence



Hammerling’s experiment

A. mediterranea A. crenulata

A. crenulata

A. mediterranea

Wzrost

1 – czapeczka

2 – łodyga

3 – podstawa (jądro)

Experimental evidence



DNA



DNA

A substance that carries genetic information.

Beginning

- 1869 discovery DNA- J. F. Mischera

- 1944 Avery- DNA is a substance that carries genetic information

- 1953 J.D. Watsona i F. H. C. Cricka DNA double helix model

- 1959 Ochoa & Kronberg explain the mechanism of biological DNA and RNA

synthesis

- 1967 Kornberg i Goulian- they synthesize virus DNA

- 1983 PCR- efficient duplication technique DNA

The basic concept of biology
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Base (ZASADA)

Sugar (CUKIER)

Phosphate (FOSFORAN)

All nucleotides have a similar structure, consist of:

Nucleotide of nucleic acids

Nucleotides are monomeric units of nucleic acids

Nucleic Acids
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Nucleotide phosphates (Fosforany nukleotydów)

Phosphates are normally linked to the 5 'hydroxyl of ribose or deoxyribose residues. Mono-, di- and triphosphates are 

common

as in AMP

as in ADP

as in ATP

Nucleic Acids



Sugars in nucleotides

Nucleic Acids



Binding sugar- base

Nucleic Acids

N-glycosidic bond



(Zasady azotowe nukleotydów)

Nucleic Acids

Nucleobases, also known as nitrogenous 

bases or often simply bases



Nomenclature

Base (ZASADA) nucleoside (NUKLEOZYD)

adenina adenozyna

guanina guanozyna

cytozyna cytydyna

tymina tymidyna

uracyl urydyna

Nucleic Acids



Combination of nucleotides

Nucleic Acids



Nitrogenous base pairing (Parowanie zasad)

Nucleic Acids



DNA structure

Nucleic Acids



DNA structure

Nucleic Acids



Nobel Prize AD 1962

Nucleic Acids



DNA structure

Nucleic Acids



Different forms of DNA helix

Nucleic Acids



Different forms of DNA helix

Nucleic Acids



(W DNA może dojść do odwracalnego rozdzielenia nici)

Środowisko alkaliczne

In DNA, reversible thread separation can occur

Nucleic Acids



Parameters used to describe the local structure of the double helix

T (ang. Twist)= (skręt): Torsion: Specifies the torsion angle of

the planes relative to each other along the longitudinal axis of

the helix (określa kąt skręcenia w stosunku do siebie

płaszczyzn wzdłuż podłużnej osi helisy)

R (ang. Roll)= (obrót): defines the angle of inclination of

adjacent planes relative to the longitudinal axis of the helix

(określa kąt rozchylenia sąsiadujących płaszczyzn względem

osi podłużnej helisy)

S (ang. Slide)= (przesunięcie): wskazuje wielkość przesunięcia

płaszczyzn zasad w warstwach w stosunku do siebie,

względem osi podłużnej helisy (indicates the amount of shift of

base planes in layers relative to each other, relative to the

longitudinal axis of the helix)

Nucleic Acids



Propeller twist

Propeller twist (Skręcenie śmigłowe) base planes relative to each other caused by the 

pursuit of maximum strong hydrophobic interactions in adjacent layers

(Skręcenie płaszczyzn zasad w stosunku do siebie wywołane dążeniem do 

maksymalnie silnych oddziaływań hydrofobowych w sąsiadujących warstwach)

Nucleic Acids



Super helical forms of DNA curled circular spaces of DNA molecules

(Superhelikalne formy DNA zwinięte przestrzenie koliste cząsteczek DNA)

Lk (ang. linking number)- liczba opleceń

Lk=Wr+Tw

Wr (ang. writhe)- liczba zwojów wskazuje ile razy oś podwójnej helisy owija (krzyżuje) się ze sobą 

Tw (ang. twist)- liczba skrętów- wskazuje ile razy kolisty DNA został skręcony wokół osi helisy 

Nucleic Acids



Liczba zasad przypadająca na skok podwójnej spirali (h)

h= N/Lk-Wr lub h=N/Tw

N- liczba zasad w cząsteczce DNA

Lk- liczba opleceń

Wr- Liczba zwojów

Nucleic Acids


