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Sequéncia das recombinacoes
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Rearranjo de DNA (V-J)
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Mecanismo da recombinacao
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Heptameros, nonameros, spacers

A chain

CACAGTG ACAAAAACC GGTTTTTGT CACTGTG
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Processo enzimatico da recombinacao
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Adicao de nucleodtidos (TdT)
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Nucleotidos P- e N-

Carlos Sinogas

(a) P-nucleotide addition
Hairpin
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l Cleavage of hairpin 2

generates sites for the
addition of P-nucleotides
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Repair enzymes add
complementary nucleotides
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(b) Nenucleotide addition

Hairpin
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Cleavage of hairpin 2
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addition of P-nucleotides
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TdT adds N-nucleotides
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complementary nucleotides
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Flexibilidade na juncao
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Exclusao alélica

Early pro-B cell Late pro-B cell Pre-B cell Immature B cell
H-chain gene rearrangement H-chain gene rearrangement L-chain gene rearrangement Rearrangement ceases
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- Segundos rearranjos

(cadeia leve)
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- Segundos rearranjos
(cadeia pesada)
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Imunoglobulina
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Diferenciacao celular

. L Bone marrow ) — Periphery
€ antigen-independent ) antigen-dependent
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Expansao clonal

Antigen-independent
differentiation in bone marrow

Stern
ell
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Large pool of B cella expressing antibodies
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Co-expressao IgM e gD
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Secrecao de IgM

Transmembrane IgM Secreted IgM
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Switch de cadeia (1
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Switch de cadeia (2

v

< C region genes

l— .. Becell
nf——@a}7 pea

)|
B

.| - -

=7 Y A=

B cell DNA after
2 class switch

Transcription

Primary RNA
transcript

Messenger RNA
for v, heavy chain

Carlos Sinogas IMUNOLOGIA 2021/22



Conversao somatica de genes
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Regides hipervariaveis
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Mutacdes somaticas
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Mecanismos de diversidade

* Multiplos segmentos genéticos na linha germinal
* Regides variaveis
* Regides constantes

e Recombinacodes V(D)J

* Flexibilidade nos pontos de juncao

* Novos nucleodtidos nas juncoes (P- N-) (TdT)
 Splicing diferencial

* Hipermutacoes somaticas
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Respostas humorais

Celula estaminal
Recombinacdo genélica

IgM/1gD membrana

+Ag -Ag
A—”':-/ \
IgM/IgD secregcdao  IgM/IgD membrana

Recombinacdo genelica Apoptose
Swilch de cadela

IgG secregao ’, IgG membrana
IgA, IgE Muta¢des somalicas

T T

1gG secregao 1gG membrana
+ afinidade - afinidade
19G secregao IgG membrana
yd
Neutralizagao -Ag +Ag

Opsonizagao

Act. complemento —
B memoria
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