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MIDOLLO OSSEO

IMMISSIONE IN CIRCOLO DEGLI ELEMENTI MATURI



SANGUE PERIFERICO

ERITROCITI

PIASTRINE

GRANULOCITI

NEUTROFILI

GRANULOCITI

EOSINOFILI

GRANULOCITI

BASOFILI



MONOCITI                          LINFOCITI   

SANGUE PERIFERICO



EMIVITA DELLE CELLULE DEL SANGUE

ERITROCITI 120 giorni

PIASTRINE 4-5 giorni

GRANULOCITI 6-8 ore

MONOCITI 8 ore

LINFOCITI VARIABILE



HEMATOPOIESIS

Stem cell
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 POOL
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MATURE
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LTC- ICELTC- IC

MYELOPOIESIS



CYTOKINES REGULATION OF HAEMOPOIESIS



Fattori trascrizionali emopoietici

RARs PU.1 C/EBPŮ

Sp1

C/EBPs

Egr-1          Rb p53

PU.1 C/EBPs

M

ICSBP

PU.1

GMP

PU.1
C/ EBPs

PU.1

GATA-1
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MEP

GATA-1
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E
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B
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T
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G
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GATA-1
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Sp1

GATA-1;PU.1
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Normal hematopoiesis
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ligand, IL11

TGFb, TNFa, INFg, LIF

SELF RENEWAL COMMITTMENT PRECURSOR EXPANSION TERMINAL DIFFERENTIATION
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LINFOCITOPOIESI



Adaptive 

immune system 

B-cellT-cell 



Immunoglobulin genes: V(D)J 

recombination 





B cell 

precurso

r

V(D)J 

recombinati

on 

Bone marrow

Adapted from Basso & Dalla-

Favera, 

Nat Rev Immunol 15, 172-184 

(2015)

Secondary lymphoid 

organs





Light zone

Victora & Nussenzweig. Annu. Rev. Immunol. 30, 429ï457 

(2012)



Somatic 
hypermutation

Victora & Nussenzweig. Annu. Rev. Immunol. 30, 429ï457 

(2012)

Variable region of the IG genes 

Variable region of the IG genes 









Germinal centres: B-cell selection and 

differentiation

Naive 

B cell

Germinal 

centre



Immunoglobulin 

structure 

Risultati immagini per peso cartoon

Risultati immagini per piuma cartoon

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiimZ3Ww9zkAhWLLVAKHaatBaIQjRx6BAgBEAQ&url=https://it.depositphotos.com/54105411/stock-illustration-cartoon-weight.html&psig=AOvVaw2tY1PMLlauT6zNixbI7a4s&ust=1568970207010024
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjaicvtw9zkAhURPFAKHUKmD_sQjRx6BAgBEAQ&url=https://it.depositphotos.com/29551443/stock-illustration-feather-clip-art-cartoon-illustration.html&psig=AOvVaw1VA3QHMPxLz0XBWJ8SvYAe&ust=1568970263278671






B cell 

precurso

r

V(D)J 

recombination 

Epigenetic 

plasticity

A dangerous 

downsideé

Victora et al. Blood 120, 2240ï2248 

(2012)

Class-switch 

recombination 
Somatic 

hypermutatio

n






