La sequenza amminoacidica di una proteina ne determina
la struttura secondaria, terziaria e quaternaria

Primary Secondary Tertiary Quaternary
structure structure structure structure

Amino acid residues a Helix Polypeptide chain Assembled subunits

La struttura secondaria:
- le catene polipetidiche si possono ripiegare in strutture
regolari come I’alfa-elica e foglietto beta



PURIFICAZIONE e
CARATTERIZZAZIONE
DELLE PROTEINE



Sequenza di purificazione

A Purification Table for a Hypothetical Enzyme*

Fraction Total

Procedure volume protein Activity Specific activity
or step (ml) (mg) (units) (units/mg)
1. Crude cellular

extract 1,400 10,000 100,000 10
2. Precipitation with

ammonium sulfate 280 3,000 96,000 32
3. lon-exchange

chromatography 90 400 80,000 200
4. Size-exclusion

chromatography 80 100 60,000 600
5. Affinity chromatog-

raphy 6 8 45,000 15,000

*All data represent the status of the sample after the designated procedure has been carried
out. Activity and specific activity are defined on page 137.



STRUMENTI NECESSARI PER MONITORARE LA SEQUENZA DI
PURIFICAZIONE DI UNA PROTEINA

**Metodo per misurare la quantita’ totale di proteine in un estratto grezzo(g/ml)
**Metodo per misurare la attivita’ biologica della proteina (U/ml)

Attivita’ biologica della proteina/ml = Attivita’ specifica
Proteine totali/ml

Ad ogni step di purificazione I'attivita’ specifica deve aumentare.



MISURA DELLA QUANTITA’ DI PROTEINA IN UN

ESTRATTO EEBEZZO
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Saggio di attivita’ biologica
...... dipende dal tipo di proteina che si vuole purificare

se la proteina €’ un enzima:

Attivita’ enzimatica = quantita’ di substrato trasformato in prodotto nell’'unita’ di tempo

Enzima: lattico deidrogenasi O\ /O_
Riduce il piruvato a lattato (reazione red-ox) C
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1- Estratto grezzo ( 1 ml) contenente 10 mg di proteine +NADH in eccesso (100 mM)
misuro I'assorbimento a 340 nm

2-Aggiungo il substrato (piruvato) in eccesso (100 mM)
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Sequenza di purificazione

A Purification Table for a Hypothetical Enzyme*

Fraction Total

Procedure volume protein Activity Specific activity
or step (ml) (mg) (units) (units/mg)
1. Crude cellular

extract 1,400 10,000 100,000 10
2. Precipitation with

ammonium sulfate 280 3,000 96,000 32
3. lon-exchange

chromatography 90 400 80,000 200
4. Size-exclusion

chromatography 80 100 60,000 600
5. Affinity chromatog-

raphy 6 3 45,000 15,000

*All data represent the status of the sample after the designated procedure has been carried
out. Activity and specific activity are defined on page 137.



Sequenza di purificazione

A Purification Table for a Hypothetical Enzyme*

Fraction Total

Procedure volume protein Activity Specific activity
or step (ml) (mg) (units) (units/mg)
1. Crude cellular

extract 1,400 10,000 100,000 10
2. Precipitation with

ammonium sulfate 280 3,000 96,000 32
3. lon-exchange

chromatography 90 400 80,000 200
4. Size-exclusion

chromatography 80 100 60,000 600
5. Affinity chromatog-

raphy 6 8 45,000 15,000

“All data represent the status of the sample after the designated procedure has been carried
out. Activity and specific activity are defined on page 137.



Procedimento cromatografico
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Sequenza di purificazione

A Purification Table for a Hypothetical Enzyme*

Fraction Total

Procedure volume protein Activity Specific activity
or step (ml) (mg) (units) (units/mg)
1. Crude cellular

extract 1,400 10,000 100,000 10
2. Precipitation with

ammonium sulfate 280 3,000 96,000 32
3. lon-exchange

chromatography 90 400 80,000 200

. Olze-exclusion

chromatography 80 100 60,000 600
5. Affinity chromatog-

raphy 6 8 45,000 15,000

“All data represent the status of the sample after the designated procedure has been carried
out. Activity and specific activity are defined on page 137.



Gel-filtrazione (separazione in base alla
dimensione molecolare)

Porous
polymer beads

Protein mixture is added
to column containing
cross-linked polymer.

Protein molecules separate [~

by size; larger molecules |

pass more freely, appearing |
in the earlier fractions.




Sequenza di purificazione

A Purification Table for a Hypothetical Enzyme*

Fraction Total

Procedure volume protein Activity Specific activity
or step (ml) (mg) (units) (units/mg)
1. Crude cellular

extract 1,400 10,000 100,000 10
2. Precipitation with

ammonium sulfate 280 3,000 96,000 32
3. lon-exchange

chromatography 90 400 80,000 200
4. Size-exclusion

chromatography 80 100 60,000 600
5. Affinity chromatog-

raphy 6 8 45,000 15,000

“All data represent the status of the sample after the designated procedure has been carried
out. Activity and specific activity are defined on page 137.



Cromatografia di affinita
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CRITERI DI PUREZZA



Elettroforesi su gel di
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Determinazione massa molecolare:
Elettroforesi su gel di poliacrilammide
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Forma interazioni idrofobiche con
tutte le proteine




SDS-gel elettrof%n si ‘
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Determinazione Mr (peso molecolare)
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Punto isoelettrico

The Isoelectric Points of Some Proteins

Protein pl

Pepsin = ]| AC)
Egg albumin 4.6
Serum albumin 4.9
Urease 9.6
B-Lactoglobulin 5.2
Hemoglobin 0.8
Myoglobin Fie
Chymotrypsinogen 9.5
Cytochrome ¢ 10.7
Lysozyme 11.0



|Isoelettrofocalizzazione
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Elettroforesi bidimensionale
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| componenti di una miscela proteica separati
mediante elettroforesi bidimensionale
possono essere identificati mediante

analisi proteomica






