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Cosa sono le biotecnologie
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Procedimenti basati su processi
biologici per I'ottenimento di
beni e servizi
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Cosa sono le biotecnologie

(protocollo di Cartagena sulla prevenzione dei rischi
biotecnologici)

Biotecnologie moderne:

- tecniche in vitro dell'acido nucleico, compresa la
ricombinazione del DNA e |'inoculazione diretta
dell'acido nucleico in cellule o organuli

- fusione di cellule al di fuori della famiglia
tassonomica, che superano le naturali barriere
fisiologiche della riproduzione o della ricombinazione
e che sono diverse dalle tecniche tradizionali
utilizzate nell'allevamento e nella selezione



Settori coinvolti

- Terapeutico
- Diagnostico
» Agricolo

+ Alimentare
- Ambientale
+ Chimico

+ Informatico
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Le molecole della vita

Proteine




DNA —> RNA — Protein:
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Il DNA



L'unita funzionale del DNA sono i geni
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Quanto somigliano i loro
geni ai nostri?

Un altro uomo 100%
Scimpanze 98%
Topo 92%
Drosofila 44%
Lievito 26%
Piante 18%




_]‘he Structure of a Nucleotide
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La doppia elica del DNA

(c)




Gli accoppiamenti tra le basi azotate

Thymine Adenine

Cytosine Guanine



Gli accoppiamenti tra le basi azotate




La doppia elica del DNA

gugar-phosphate "backbone”®
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Weak hydrogan bonds T
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La doppia elica del DNA
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JAMES WATSON AND FRANCIS CRICK WITH THEIR
MODEL DF DNA (THE DOUBLE HEL]X) IN 1953




L' RNA
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Le proteine



Type of Protein

proteins

proteins

! proteins

proteins

proteins

proteins

proteins

proteins

Function
Support

Storage of amino acids

Transport of
other substances

Cordination of
bodily activities

Response of cell
to chemical

Movement

Protection against disease

Acceleration of chemical
reactions

Examples

COLLAGEN and ELASTIN:
tendons and ligaments: KERATIN:
hair, horns, feathers, quills.

OVALBUMIN: egg white; CASEIN:
milk; plants store PROTEINS
transport molecules across cell
membranes.

HEMOGLOBIN: iron-containing
transports oxygen; OTHER
PROTEINS transport molecules
across cell membranes

INSULIN: a pancreas hormone
regulates blood sugar.

RECEPTORS in nerve cell mem-
branes to detect chemical signals

ACTIN and MYOSIN: movement of
muscles. CONTRACTILE
PROTEINS: undulations of cilia
and flagella

ANTIBODIES conbat bacteria and
viruses.

DIGESTIVE ENZYMES hydrolyze
the polymers in food.




THE PRIMARY STRUCTURE OF A PROTEIN
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Amminoacido

Amino Carboxyl
group group
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OPTICAL ISOMERS
OF AMINO ACIDS
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THE PRIMARY STRUCTURE OF A PROTEIN
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Pleated sheet




Examples of bonds contributing to the tertiary structure of a protein

- Hydrophobic and
van der Waals
interactions

—— Polypeptide
backbone

Hydrogen
bond

CH; —-8§—8-- CHz; —
Disulfide bridge
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FORMATION OF A DISULFIDE BRIDGE
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Conformation of a Protein,
the Enzyme Lysozyme

(a) (b)

A ribbon model shows how the single A space-filling model shows more clearly
pulypeptide chain folds and coils to form the globular shape seen in many proteins,
- the functional protein. as well as the specific conformation

unique to lysozyme.




Native Confirmation of a Protein,
then Disulfide Bonds Hold Shape

The polypeptide chain folds spontaneuously into a specific shape.




THE QUATERNARY STRUCTURE OF PROTEINS

(a) Collagen (b) Hemoglobin



o

3 LY
RNA Processing )SJ/’VA’/
g

Messerizer FI.H% g
e o "'ff’ Muclear membrane




La replicazione
del DNA



Incorporazione di un nucleotide in una catena di DNA

NEwW TEMPLATE
/ STRAND STRAND
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La replicazione del DNA e semiconservativa




A SUMMARY OF DNA REPLICATION

Single-strand binding
proteins stabilize the
unwound parental DNA.

The leading strand is
synthesized continuously
in the 5" — 3’ direction by

Leading

DNA polymerase.
strand

DNA polymerase

Helicases unwind the
parental double helix.

9 The lagging strand is
synthesized discontinuously.
Primase synthesizes a short
RMNA primer, which Is
extended by DNA polymerase
to form an Okazaki fragment.

0 e : RNA primer
Okazaki fragment

Primase - &>
N i% being made

¢ DNA
Parental DNA Polymerase .

3
) . Lagging
(] 5
@ Aiter the RNA primer is ""_'--f llﬁ?‘f’."‘ﬁﬂ“‘ strand
replaced by DNA (by another _
DHA polymerase, not shown),
DMA ligase joins the Okazaki
fragment to the growing
sirand.

DNA ligase

h Overall direction of replication




Trascrizione e
traduzione: dal
DNA alle proteine



Il codice genetico

1a posizione 29 posizione 3a posizione
(5’ end) U C A G (3' end)
Phe F SerS | TyrY |CysC V) 1 COdOne
U Phe F SerS | TyrY |CysC C .
leul | SerS STOP |STOP | A 2 codoni
Leul SerS | STOP TrpW 6
Leul HisH | ArgR v 3 COdOﬂI
C Leul HisH | ArgR C
Leul GInQ | ArgR A
Leul GInQ | ArgR G
IleI AsnN | Ser S v 6 COdOnl
A IleT AsnN | Ser S C
TleI Lys K | ArgR A
Met M LysK | ArgR G
Asp D V)
A Asp D C
GluE A
GluE 6
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La trascrizione



La struttura base di un gene
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La trascrizione




La trascrizione

Jonternplate strand

Direction of transcription



La trascrizione

: EMNA and
8" RNA-binding proteins

lermination

"'-.:E_RN A polymerase
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Transfer RNA (tRNA)

Anticodon
Loop

(Binds mANA)

¥
@
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Site
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Amino acid
attachment site

Hydrogen bonds
between paired bases |

Anticodon




Elongation (translation)

" Psite A site

Incoming
tRNA 5o




Elongation continues

@y This process repeats

Growmg ~ until reaching a stop
poly- 5574 il
peptide 3




Termination

AUGCCGUAUGCUCUUUAAGCGCA

Newly synthesized proteini"""“-
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C-terminus N-terminus




Large subunit
_Ribosome

mRNA




PROTEIN SYNTHESIS

~ Stepl: . _ Step Z2:
| ,| Transcription B} ) Translation
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The Four Levels of Protein Structure

The amino @ represents the side chain of the
acid monomer amino acid and is different on each
of the 20 amino acids.
M
Polypeptide
strand

B-Pleated sheet

& ' l O

Second
structu::y

- Hydrogen bond Tertiary

I Disulide bond structure
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BMA synfhesis)

RNA synthesis and processing
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The Genetic Code
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