Le proteine che legano ossigeno:
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Le proteine che legano ossigeno:

1) Mioglobina
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Legame di un ligando ad una proteina

P+L 2 PL '

K=PUPIL] .

©= Siti occupati/totale | |

O = [PLY[PLI+[P] B
K[PIL] = [PL] ©=[LJ[L]+1/Ka

K, = 11K, O = [LIL]+A,



Some Protein Dissociation Constants

Protein Ligand Ky (m)*

Avidin (egg white)' Biotin 1 x10°1%

Insulin receptor (human) Insulin 1 x 10-1°

Anti-HIV immunoglobulin gp41 (HIV-1 surface 4 % 1049

(human)? protein)

Nickel-binding protein (E. coli) Ni2* 1 X107/

Calmodulin (rat)® Ca?* 3x10°
2 X 107°

*A reported dissociation constant is valid only for the particular solution conditions under which
It was measured. K, values for a protein-ligand interaction can be altered, sometimes by several
orders of magnitude, by changes in solution salt concentration, pH, or other variables.
"Interaction of avidin with the enzymatic cofactor biotin is among the strongest noncovalent
biochemical interactions known.

*This immunoglobulin was isolated as part of an effort to develop a vaccine against HIV.
Immunoglobulins (described later in the chapter) are highly variable, and the K, reported here
should not be considered characteristic of all immunoglobulins.

$Calmodulin has four binding sites for calcium. The values shown reflect the highest- and
lowest-affinity binding sites observed in one set of measurements.



Legame dell'ossigeno alla
mioglobina

1.0

O = [02)/[02] +K,

O = [02])/[02]+[02] o5 L _:
O = p0O2/p02+Py, '

pOg (kPa)
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Le proteine che legano ossigeno:
2) emoglobina

Heme

Myoglobin B subunit of
hemoglobin

identita di sequenza: 18%



Myoglolin Gl — -{Leat“Ser ~Asp-~ Giy = Ghu = Trp~ Gin~ Leu-=Val - Leu~ fan - Val- [ Trp - Gly ~ L = Vall - Ghu | Al | A = D - P~ Gy~ Hin-{Gly |- Gm-{ G- Val-

ﬁﬁmgmﬁﬂ b Mol Bl Bl 'i"‘fiﬂ.ﬂﬂﬂﬁqim

""" Lo e -lAr u-r'|:"u l.:rl*-'l:'nl'r = Flim = Pro-4Hu - "'i"i;'neuu - Glu=Ly-
ﬁ ssaderginl Bl Dbl
Ln Val ~Val - Trp- The Gin - Arg Phe

~ = Liew Lys HLys 4 T ~ Gy Al ~ Ther| ~ Lew-Lys Ly~ Lyn~Gily ~His~ His - Glu-Ala = Glu-Tle = Lys ~ Fro-~Lew - Ala-

—mm -Las —Ala—Val Val up—m—m—nm—m—ln-m—m
IIL‘ a . _l | w- m -m‘-llﬂ'h --lﬁ-l m-mﬂ“ e

100 L 120

— i3 —Ber — Biti—Als - Ther+Lys —His — Lsa — He —I':rn m—:.g- ~Tyr -Leu-Gla—Phe-Tie ~Sex —Ghr{ Cys-lle —Dhe ~ (e Vil —Leat- Ol Ser— Lya — His - Prol - Gly—

= |'J.|.| k= ol - Lys Sex - i “Lev Hin= Thr Alw - Lew P = Ala-

~Gla - Arg —Aar-Vad Wl — AuerVal Hia Fhe—Cly —Lys—
150 140 150

Ber=Lew - By =Ger =ThrVal T.hr'h .‘u:r
P:r-n Al ~Tye— l{I:I —&la —Asi—- MAla His—




-
£
0
O

S

@)

£
Y

)

)

@)

Q
O

ossieomoglobina







T state R state






(b)



T state R state



=
”
2
g

acqua




Ossigeno




Il legame dell'ossigeno all'emoglobina
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Il reticolo di legami nella deossiemoglobina







H-bonds to key residues
change due to O, binding
at heme

R state Hb-alb2
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Trasporto della CO2
ed effetto Bohr
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Il reticolo di legami nella deossiemoglobina
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Il trasporto dell’ossigeno e regolato
dal 2,3 bifosfoglicerato (BPG)

2—/\

2,3-B|sphosphoglycerate
(2,3-BPG)
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Un’unica molecola di 2,3-BPG si
lega a una cavita dotata di carica
positiva formata dalle catene [3
della deossiemoglobina.
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Geni delle globine del tipo «

Le due copie del gene della
globina a sono indicate come
a1 e «2. Ciascuna di esse pud

(Cromosoma 16) |

tradursi in catene di globina «

Le emoglobine si formano
per la combinazione di
catene di globine del tipo «
e di globine del tipo 3
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| geni della famiglia delle globine
« e [} contengono tre esoni
(regioni codificanti) separati

da due introni non codificanti.
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Composizione Frazione
: (catene dell’emoglobina
Tipo globiniche) totale
HbA O[3 90%
HbF a2’y2 <2%
HbA> 005 2-5%
HbA1c | Q2P32-glucosio 3-9%




L'emoglobina fetale ha una bassa
affinita per il BPG
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Percentuale sul totale di catene globiniche
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