


• Nuclear envelope
– double-thick membrane

– separates nuclear material from rest of cell

– pores – channels that allow passage of some molecules

• Chromatin
– DNA-protein complex

– Arranged in thread-shaped structures (chromosomes)

• Nucleolus
– consists of DNA, RNA, proteins and ribosomes in different 

stages of construction

– site where components of ribosomes are made
• Ribosomes – composed of RNA and proteins

– serves as a “workbench” for making proteins

– found in cytoplasm or on membranes









The chromatin



Heterochromatin stains more strongly and is a more condensed chromatin.

Euchromatin stains weakly and is more open (less condensed). Euchromatin

remains dispersed (uncondensed) during Interphase, when RNA transcription occurs.

Some regions of heterochromatin appear to be structural (as in the heterochromatin

near the centromere region)













Human chromosomes 2n=46



Chromosome painting



Spermatogonium Spermatocyte

Spermatid Sertoli cell



Nuclear architecture
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DNADNA
Deoxyribonucleic acidDeoxyribonucleic acid

The genetic material in most organismsThe genetic material in most organisms



Many scientists were interested in deciphering the structure of DNA, among them were Francis

Crick, James Watson, Rosalind Franklin, and Maurice Wilkins. Watson and Crick gathered all

available data in an attempt to develop a model of DNA structure. Franklin took X-ray

diffraction photomicrographs of crystalline DNA extract, the key to the puzzle.
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DNA is a double helix, with bases to the center (like rungs on a ladder) and

sugar-phosphate units along the sides of the helix (like the sides of a twisted

ladder). The strands are complementary. A pairs with T and C pairs with G, the

pairs held together by hydrogen bonds. Notice that a double-ringed purine is

always bonded to a single ring pyrimidine. Purines are Adenine (A) and

Guanine (G). Pyrimidines are Cytosine (C) and Thymine (T).

“If we know the base sequence of one strand we know its complement”.



DNA REPLICATION



2. Semiconservative
replication would
produce two DNA
molecules, each of
which was composed
of one-half of the
parental DNA along
with an entirely new
complementary
strand





Chapter 7.7





The relationship between a sequence of DNA and
the sequence of the corresponding protein is

called the genetic code



DNA RNA PROTEIN

“The central dogma”

Francis Crick

The information coded by
DNA base sequence is
transferred to RNA

The information carried by
RNA is transferred to
proteins

DNA RNA PROTEIN

The reproductive cycle of
retrovirus needs a further step:
the REVERSE TRANSCRIPTION

The information carried by
proteins is never transferrd
to nucleic acids

DNA RNA



RNARNA
Ribonucleic AcidRibonucleic Acid
RNA transmits information fr om DNA

and has structural and functional roles

in protein synthesis

RNA transmits information fr om DNA

and has structural and functional roles

in protein synthesis



RNA has uracil 

in place  of 

thymine:

RNA has uracil 
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Three types of RNAThree types of RNA
• Ribosomal RNA (rRNA)• Ribosomal RNA (rRNA)

• Messenger RNA (mRNA)• Messenger RNA (mRNA)

• Transfer RNA (tRNA)• Transfer RNA (tRNA)

combines with proteins to form 

the ribosomes

combines with proteins to form 

the ribosomes

contains the instruction for the 

ordering of amino acids in proteins

contains the instruction for the 

ordering of amino acids in proteins

carries specific amino acids to 

ribosomes

carries specific amino acids to 

ribosomes



• The genetic code is read in groups of three
nucleotids, each group representing one
amino acids.

• Each trinucleotides sequence is called a codon.

• A gene includes a series of codons that is
read sequencially from a starting point at one end
to a termination point at the other end.



Il codice genetico e’
universale,

ridondante e degenerato

20 aminoacidi - 64 codoni


