


* 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 Nuclear Envelope

-The core of the nuclear envelope consists of two cellular
membranes arrang ed parallel to one another and separated by an
intermembrane space of 10 to 50 nm.

- They serves as barrier for 1ons, solutes and macromolecules.

- The two membranes are fused at sites forming circular pores
(3,000 per cell aproximately).

- The outer membranes 1s studded with ribosomes and 1s
sometime continuous with the membrane of the ER.

- The inner membrane 1s lined by a dense filamentous meshwork
called the nuclear lamina (support role and attachment for
chromatin).
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The chromatin

-Chromosomes are composed of DNA and associated proteins.

- Histones are small, well defined basic proteins, whereas
nonhistome chromosomal proteins include a large number of
diverse proteins.

- Packaging of eukaryotic DNA depends on histones. They are
divided into 5 classes (1, 24, 2B, 3 and 4).

- Chromatin treated with nonspecific nucleases produce 200 bp
fragments approximately, while naked DN A produce randomly
sized fragments.



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)




-1974, R. Kornberg proposed that DNA and histones are orgamzed
in repeating subunits, called nucleosomes.

- We know now that each nucleosome contains a nucleosome core
particle consisting of 146 bp of supercoiled DNA wrapped almost
twice around a disc shaped complex of eight histone molecules (2

H2A,2 H2B, 2 H3, 2 H4)
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-The DN A of successive nucleosome core particle is .mnnecfed hv
a stretch of linker DNA (around 60 bp). =

Higher Leves of Chromatin Structure “ }{ u '@%
-Electron microscopy of sections through {r !‘
- nuclei reveal large number of tiny dots, R ;&
-30 nm in diameter. “) Py
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gyt 5; ‘{E

-__--nsn gg

..-.: - ?ﬁ,

\,-»— Lrscr JNS
Harmra Hi-



NPT
SRR —,

C__-- o
LA dou e haiy -
2 amin damearn
kA
Mokcea
o uMricdy 3l e

[T

Mykcammatarenl

10 T G
A rmiber

Vi
Leogad domens o

Metanhase
chiranssore

el IY A b ne N in?d gbwaen



=
=
o
o
=
1

Human cell




Interphase
f

..............

o Gy:
Cell grows and
carries out normal

metabolism;
organelles duplicate

S
e
~
S
S
~

e
~
-~
~
e
~



Human chromosomes 2n=46
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Chromosome painting
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Nuclear archn’rectur'e
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The 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 pu=~'~g, _
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What 15 DNA?

DA, or deoxynibomicleic acid, is the genetic
instruction set.

[1 18 composed of a linear sequence of units called
nuclectides.

There are four different kands of nucleotides
{desipnated by the letters A, G, €, & T, sometimes
called “bases™).

An individual DNA strand {or chromosome ) may
consist of 100,000 of nucleotides.

The sequence of the mucleotides of a DNA strand
determines the genetic cade.



GENE

A DNA base sequence that
encodes a functional
polypeptide (protein) or RNA
seguence.
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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

Original DNA
Helix

DNA helixes
after oneround
of replication
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DNA polymerase

5!
template
DNA strand



Polymerase Chain
Reaction




Phillipe Plailly/Science Photo Library/Photo Researchers.




DNA

(=genetic code)

PULYPEPTIDE

(=linear sequence of amino acids)

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

called the genetic code



"The central dogma"
Francis Crick

RNAN ., PROTEIN

\ I
The information coded by The information carried by
DNA base sequence is RNA is transferred to
transferred to RNA proteins

o A

The  reproductive cycle of The information carried by
retrovirus needs a further step: proteins is never transferrd

the REVERSE TRANSCRIPTION to nucleic acids




FINA

RibonucleicAcid

RNA transmits information fr om DNA
and has structural and functional roles
in protein synthesis



Nitrogenous bases found in RNA

pyrimidines purines

RNA has uracil
In place of
thymine:

-CH, is
replaced by -H

URACIL GUANINE



Three types of RUA
e Ribosomal RNA (rRNA)

combines) with! proteins to) form

the ribosomes

* Messenger RNA (mRNA)

contamns thenstruction 1oy the
orderimgofiaminoracidshin proteins

e Transfer RNA (tRNA)

carries specific amino acids to
ribosomes




CCAAGACGAATGTAGTACGATGTC

GGUUCUGCUUACAUCAUGCUACAG

NI T T T7T77

CILE JMER] LEU.

- 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 fermination point at the other end.



First letter

Second letter

=

CEYR
[ cac Histidine
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Il codice genetico e’
universale,
ridondante e degenerato

20 aminoacidi - 64 codoni




