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Imunodeficiéncias — Infeccdes de Repeticao

Pneumonia

Candida

Staphilococcus InfecgcGes Multiplas

olegie
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Valores de Referéncia para Leucoécitos no Sangue

- — L -

X 10° por L de Total — 1-2,5 Mondcitos
sangue 0,3 CD4 -0,5-1,6 0,15-,06
Ccb8-0,3-0,9 Neutrofilos
3-5,5
Eosinofilos
0,05-0,25
Basodfilos
0,02
Anadlise da Anticorpos DTH
Funcdo (in vivo)
Analise da Anticorpos Linfoproliferacdo e Fagocitose
funcao (in vitro) secrecao de Killing
citocinas
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Valores de Referéncia para Imunoglobulinas no Plasma

n““n L

600-1400 40-345 60-380 0-200 CH50 125-300
mg/ dL mg/dL mg/dL IU/mL IU/mL

olegie
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Major Categories of Pl

Categories Global U.S.A International
Combined T and B—cell
Feraiaddalotanal 3,163 524% 608 3.90% 2555 5.71%
Other Well Defined

X 15. 413 g .
; o " 9,427 15.62% 3 2188% 86,014 13.44%
Diseases of iImmune Dysregulaton 1,563 2.57% 282 1.81% 1271 2.84%
Congenital Defects of Phagocyte
NGk dnd Function 3,189 5.28% 481 295% 2,728 6.09%
Predominantly Antibody Deiciercies 31,16251.62% 8,338 5376% 22,774 50.88%
Defects in Innate Immunity 328 0.54% 118 0.76% 210 047%
Autoinflammatory Disorders 3,600 5.86% 352 226% 3,248 7.26%
Complement Deficiencies 3652 6.05% 564 361% 3,088 6.90%
Other Immunodeficiencies 4290 7.11% 1,416 908% 2,874 6.42%

Total 60,364 15,602 44,762
U.S.A. International

biologia

Prevaléncia
USA
VS
Mundo

Irnevancd Res (2011) 51 61-20
DN 1000070 1 20026400 1 E24 1.y

Global study of primary immunodeficiency diseases (PI)—
diagnosis, treatment, and economic impact: an updated report
from the Jeffrey Modell Foundation

Vickl Modell « Beanie Gee « Dinid B. Lewis - Jordan 8. Orange +
Chalms M. Roifmsan - John M, Reutes + Ricarde U, Soreasen « Laigi D. Notarangelo «
Fred Modell

D
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Tipos de Imunodeficiéncias Encontradas

[___TABLE . Combioed T and B—cell immunodeficiencies [ TABIE . Gihor well delined inmunodeliciency syidromes |
ADA Deficiency 298 Ataxia-Telanglectasia (A-T) 2,190
Artemis Deficlency (DCLREIC) {101 | Ataxia-Telangie ctasia like Disease (ATLD) 22
€035 /03 ¢« / C03 " Deficiency 2% Bloom syndrome i 6
Cernunnos Deficiency 10 Cartilage Hair Hypoplasia 135
ONA Ugase IV Deficiency C‘S‘C Chronlc Mucocutanaous Candidlasis |__456
y< Deficlency Come N etherton syndrome ‘ ‘
IL-2Ralpha Deficiency (CD2S Deficiancy) 34 DiGeorge Syndrome (DGS) 4,310
IL-7R a Deficiency ":‘ Dyske ratosis Conge nita 37
:::'Chnlcruwdﬂuy 226 SNprtgK, AD/(SLATS, o Synimmy 760
Omenn Syndrome 237 | Hyper-Igk, AR (DOCKS, TYK2 Deficiency) 156
PNP Deficiency [T ICF-ID Cantromaric Instability and Facial Anomalias 15
RAG 1/2 Deficiency 312 Nijmegen Breakage Syndrome 227
Reticular Dysgenesls (AK2 Deficiency) 15 PMS2 Deficiency 4
ZAP-70 Deficiency 51 Schimke Syndrome 30
Other SCID: 1,134 Wiskott Aldrich Syndrome (WAS) 1,000

[rotal 3.163 [Total 9,427
ALPS Type 13, CDAS (fac) Defects 242 :g::: 1’;‘,
ALPS, othar typas 210 Glycogen Storage Disease Typa 1b 31 |
APECED 165 Leukocyte Adhesion Daficiency | 168
g’:‘::::;‘:::f‘:.m “7: Leukacyte Adhesion Daficiancy I, 11, and othars 26

MSMD (IL-12p40, 12 IFN- STAT1 Deficle 150
Hermansky Pudiak Syndrome (Type 2; AP3deficiency) | 11 Ne umu(n niaw/ c.:::’. u,::::.’l: Malform mr’ 12
HLH [other types, Muncl3-3, Munc 18-2, STX11) 183 Neutropenia, Cydical 269
:':'l;::'::m :;ﬂdem 1::’1 Neutropenia, Severe Congenital (ELAZ, MAX1) 505
IPEX-Like Syndrome 77 Neutropania, XL [WASP mutation) = 21 i
XLP1, SHZD1A Defldency | 189 | Papillon-Lefévre Syndrome 14
XLP2, XIAP Deficiency 25

ota 1553 ]

rotat | 338 | b

om.br
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TABLE 20-1 Features of Inmunodeficiencies Affecting T or B Lymphocytes

biologia

Feature B Cell Deficiency T Cell Deficiency
Susceptibility to infection Pyogenic bacteria (otitis, pneumonia, meningitis, Pneumocystis jiroveci, many viruses,
osteomyelitis}, enteric bacteria a_nd viruses, some parasites atypical mycobacteria, fungi
Diagnosis
Serum Ig levels Reduced Normal or reduced

DTH reactions to common antigens  Normal

Morphology of lymphoid tissues Absent or reduced follicles and germinal centers
(B cell zones)

DTH, delayed-type hypersensitivity.

muno
ia

7* ediggo de Janeway

Reduced

Usually normal follicles, may be reduced
parafollicular cortical regions (T cell
zones)
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Consistem em Defeitos

* Nos mecanismos de reconhecimento
— Inata: TLRs, NLRs, entre outros
— Adaptativa: TCR, Complexo CD3,Igs

* Nasinalizacao
— Fatores de Transcricao: MyD88, STATS...

* Defeitos nos mecanismos efetores da resposta imune
— Inata: ROS (NADPH oxidase), NO (iNOS)...
— Adaptativa: IFN-y.

blologla L

www.artmed.com.br
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Imunodeficiéncias

* Imunidade Humoral:

— Bactérias encapsuladas, bactérias formadoras de
pus, viroses.

* |munidade Celular:

— patdogenos intracelulares e viroses.
* Tumores
— Imunovigilancia

 Autoimunidade-?

Liog'giioo
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TABLE 20-3 Severe Combined Immunodeficiencies

biologia

Disease Functional Deficiencies Mechanism of Defect
Defects in cytokine signaling
X-linked SCID Marked decrease in T cells; normal or increased B Cytokine receptor common y chain mutations; defective T

cells; reduced serum lg

cell development in the absence of IL-7-derived signals

Autosomal recessive Marked decrease in T cells; normal or increased B

Mutations in IL2RA, IL7RA, JAK3

forms cells; reduced serum Ig
Defects in nucleotide salvage pathways
ADA deficiency Progressive decrease in T, B, and NK cells; reduced ADA deficiency caused by mutations in the gene, leading to

serum lg

accumulation of toxic metabolites in lymphocytes

PNP deficiency
serum Ig

Progressive decrease in T, B, and NK cells; reduced

PNP deficiency caused by mutations in the gene, leading to
accumulation of toxic metabolites in lymphocytes

RAG1 or RAG2 deficiency
rrecombination’

Decreased T and B cells; reduced serum lg;
absence or deficiency of T and B cells

ﬁAGI or RAG2

Cleavage defect during V(D)J recombination; mutations in

Decreased T and B cells; reduced serum lg;
absence or deficiency of T and B cells

Double-stranded break
repair and checkpoint

Failure to resolve hairpins during V(DN recombination;
mutations in ARTEMIS, DNA-PKcs, CERNUNNOS, LIG4,
NBS1, MRET1, ATM

Decreased T cells; normal or reduced B cells;
reduced serum lg

Defective pre-TCR
checkpoint

Mutations in CD45, CD3D, CO3E, ORAI1 (CRAC channel
component), STIMT

Decreased T cells; normal B cells; normal or
reduced serum lg

' DiGeorge syndrome

22q11 1 deletion; T-box 1 [TBX1) transcription factor mutations

mune
ia

FoxN1 deficiency Thymic aplasia with defective thymic cell

development

Recessive mutation in FOXNT

O

www.artmed.com.br



Imunobiologia de Janeway — Kenneth Murphy, Paul Travers e Mark Walport

N°$°dz?i:;2:;;me A';:g:gf;“ Defeito imune Suscetibilidade
Imunodeficiencia Ver Figura 12.14 Geral
combinada severa

. . T Nameros variaveis de
Sindrome de DiGeorge Aplasia timica AAET 6 B Geral
Deficiéncia do . Auséncia de célulasT Inflamag@o crbnica dos
MHC de classe | iaghes 1P cD8 pulmdes e da pele
Deficiéncia do Auséncia de expressao .

MHC de classe Il do MHC de classe II Auséncia de células T CDA Geral
Respostas humorais a
polissacarideos defeituosas
Sindrome de Ligada ao X; e incapacidade de respostas Bactérias encapsuladas
Wiskott-Aldrich gene WASP defeitoso decorrentes de ativagao das extracelulares
células T e disfungao das
células T,
Agamaglobulinemia Perda da tirosina : Bactérias extracelulares,
ligada ao X quinase Btk Auséncia de celulas B virus
Deficiéncia de AID _— .
o : Sem mudanca de isotipo Bactérias extracelulares

%ggﬁmﬁ Defllgg?;gng;hg:rggfomo e/ou tripermutagéao Pneumocystis carinii

g Deficiéncia de NEMO (IKK) somatica Cryptosporidium parvum

imuno
biologia
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de anticorpos

N°$ed1%§ii§:£§m° Ar;:rg:::ﬂ;de Defeito imune Suscetibilidade
gt s Cegreie ||| Bacteres exracears
3:'::2’3 Descoggeh:igg ligada Nenhuma sintese de IgA InfecgOes respiratorias
b wis g ||| Peiedeno || Bt g
s s | Fosadocromenes || spamro e
R e e ooy rcmiiodeomi ff - T oo
clangictsi 2 qunase co ATM Células T reduzidas b

otse | s | e
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Imunodeficiéncia Combinada Severa (SCID)
e AutossOmica — Mutacao nos genes RAG

* Susceptibilidade multiplos patégenos
e Sindrome de Omenn —

e Mutacao em RAG porém com alguns linfocitos T com func¢ao residual —
Repertdrio muito restrito. Auséncia de linfécitos B.

 Rash cutaneo, eosinofilia, aumento dos linfonodos e diarreia.
 Adenosina deaminase (ADA) e Purine nucleotide phosphorilase (
maior prevaléncia)

 degradacao de purina e resulta no acumulo de metabdlitos toxicos de
nucleotideos

* Mutacao na cadeia ycomum ( Compartilhado pelas citocinas IL-2,
IL-4, IL-7, IL-15, IL-21 e TSLP.

 Deficiéncia na maturacao de linfocitos T e consequentemente pouco help
para linfocitos B

imyne
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David Vetter (September 21, 1971 -- February 22, 1984)
https://www.youtube.com/watch?v=4CFPdUAj41Y

1971 — Houston Hospital — Primeiro transplante de
coracao e a primeira separacao de gémeos xifépagos.

www.artmed.com.br
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HSC °
4

IL-’?cRx
Py TR Pro-8
JAK3
AF ADA
PNP
& | - »  [e—
RBAG!, RAG2, RAG1, RAG2,
ARTEMIS. ARTEMIS,

CERNUNNOS, pra-TCR Pre-BCR CERNUNNOS,

Cycling pre-T

Q DP T colls

B .
cono~r~ 1A. ORAL STIM-1
r—— == g wwm— o
MHC ZAP70,
CLASS I TAPI, 2,

T TAPASIN

CD4+
T cells

cD8+
T celis

7* ediggo de Janeway
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Imunodeficiéncia
Combinada

Severa
(SCID)

Defeitos na Geracao
De Linfocitos T e B
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SCID Ligada ao X

- Cytokine produced by:
IL-2: T cells IL-4: T cells, IL-7: stromal cells, IL-9: T cells IL-15: monocy tes, IL-2: CD4* T eells  TSLP: stromal cells,
and DCs NKT cells, epithelial cells DCs and epithelial and NKT cells epithelial cells,
eosinophils and fibroblasts cells fibroblasts, mast
and mast cells cells and basophils

41\ Pe
(STATS ) l (STaT3)  (STATE)

STATS STAT]
Receptor expressed by:
Tcels, 8 cells T cells, B cells, T cells, pre-Beells T cells, mast cells, T cells and T cells, B cells, T cells, B cells,
and NK cells NK cells, mast cells and DCs epithelial cells and NK cells NK cells and DCs DCs, NKT cells
and basophils eosinophils and mast cells

Nature Reviews | Immunology

Deficiéncia na maturacao de linfécitos T
Linfocitos ligeiramente reduzidos

o

7 edigho de Janeway www.artmed.com.br
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Adenosine-Deaminase (ADA) Deficiency

ADA is responsible gene in ~20% SCID.
Often fatal, if untreated, due to infections.

It was the first form of SCID where:
1. genetic cause was identified (1972),
2. responsible gene was cloned (1983),
3. gene therapy was approached (1990),
4. effective treatment (PEG-ADA) other
than HSCT was developed (1990).

PEG-ADA enzyme replacement therapy:
1. FDA approved orphan drug (1990),
2. Bi-weekly .M.,
3. Can restore, sustain immunity,
4. Expensive ($200-500,000/yr).

ADA — Desaminacao da adenosina — desoxiadenosina em inosina e desoxiadenosina.

Toxico por inibir a sintese de DNA — Linfocitos sao mais susceptiveis.

baige

7° €digdo www.artmed.com.br
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Sindrome do linfocitos nu

Defeitos na sintese de moléculas do MHC

* MHC |- Comprometimento na maturacao e
ativacao de linfécitos T CD8 — TAP ou Tapasina

* MHC Il - Comprometimento na maturacao e
ativacao de linfécitos T CD4 - CIITA

imuno
biologia
7° ediggio med.com.br

di



Imunobiologia de Janeway — Kenneth Murphy, Paul Travers e Mark Walport imuno
biologia

Estrutura da molécula de MHC classe I

g

imyne
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Estrutura da molécula de MHC classe II

Ba G2

imyne
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Medula

Timo

Cortex Medula




Imunobiologia de Janeway — Kenneth Murphy, Paul Travers e Mark Walport imuno
biologia

¥
‘J

MHC class Il gene

Copyright © 2006 Nature Publishing Group
Nature Reviews | Immunology

i3
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a Cell memdrane L";’_

Cytosol Golgs

Endoplasmic reticulum

Intraceliuiar
protein

ii
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Deficiéncias no
TAP ou
Tapasina Impedem
que a
Molécula de MHC |
seja expressa
Na membrana
celular

Comprometimento

CD8
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A ligacao com o complexo MHC-peptideo promove a
formaciao de sinapses

30 60

QOGS 6 o0
lmlaw]e] o] e

Stage 1- Junction formation Stage 2- MHC-peptide Stage 3- Stabllization
transport

o \ |'/ \ / \ E 'F:% s
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Sindrome do Linfdécito Nu

Antigen Antigen
uptake processing

T
| :r"\‘\‘ Deficiéncia de TAP
{ ../
Yo\ 7 4
@i | Transportador de
\ W Peptideos para
|| Endocytosis of O reticulo.
| extraceliuar
| protein
Auséncia ou pouco
MHCI
Peptides in
oyioast LesGes granuloma
Pe 70\ tosas de Pele
mﬁ” ~ Proeasomo a'“"*; 5 " \ "4 Infeccbes Bacterianas
- | Pulmonares
'._\E'j,-' _ | Class | MHC pathway |

mung

7 edigho de Janeway www.artmed.com.br



Imunobiologia de Janeway — Kenneth Murphy, Paul Travers e Mark Walport

Sindrome de Di George

Delec¢oes 22q11

Gene Thox1

Agenesia Timica

Foxnl

Liog'giioo
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Deficiéncias em Linfocitos B e Anticorpos

* Agamaglobulinemia ligada ao X

* Deficiéncia em BTK — Bruton tirosina Kinase
* Impede a maturacao de linfécitos B

* |gs Indetectdveis

* 20% dos pacientes desenvolvem
autoimunidade

* Tratamento com gama-globulinas intra-
venosa.

www.artmed.com.br
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Hypogammaglobulinemias/isotype defects

Selective IgA deficiency

Decreased IgA; may be associated with increased
susceptibility to bacterial infections and protozoa such
as Giardia lamblia

Mutations in TAC! in some patients

Selective IgG2 deficiency

Increased susceptibility to bacterial infections

Small subset have deletion in IgH y2 locus

Commaon variable immunodeficiency

Hypogammaglobulinemia; normal or decreased B cell
numbers

Mutations in /C0S and TACIin some patients

ICF syndrome Hypogammaglobulinemia, occasional mild T cell defects ~ Mutations in DNMT3B
. Hyper-lgM syndromes
X-linked Defects in T helper cell-mediated B cell, macrophage, Mutation in CD40L
and dendritic cell activation; defects in somatic
mutation, class switching, and germinal center
formation; defective cell-mediated immunity
Autosomal recessive with cell- Defects in T helper cell-mediated B cell, macrophage, Mutations in C040, NEMO
mediated immune defects and dendritic cell activation; defects in somatic
mutation, class switching, and germinal center
formation; defective cell-mediated immunity
Autosomal recessive with antibody ~ Defects in somatic mutation and isotype switching Mutations in AID, UNG

defect only

mune
ia

7* ediggo de Janeway

AlD, activation-induced cytidine deaminase; DNMT3B, DNA methyltransferase 38; ICF, immunodeficiencies-centromeric instability-facial anomalies; ICOS, inducible
costimulator, NEMO, NF-xB essential modulator; TACI, transmembrane activator and calcium modulator and cyclophilin ligand interactor; UNG, uracil N-glycosylase

imuno
biologia
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Hypogammaglobulinemias/isotype defects
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defect only
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AlD, activation-induced cytidine deaminase; DNMT3B, DNA methyltransferase 38; ICF, immunodeficiencies-centromeric instability-facial anomalies; ICOS, inducible
costimulator, NEMO, NF-xB essential modulator; TACI, transmembrane activator and calcium modulator and cyclophilin ligand interactor; UNG, uracil N-glycosylase

imuno
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e Wiskott-Aldrich Syndrome (WAS) — Deficiéncias
na proteina WAS ligada ao cromossomo X,
responsavel por mudancas do citoesqueleto

importantes na ativacao de linfocitos T e na
colaboracao com linfocitos B

Linfocitos hiporresponssivos a mitdogenos
* Resposta citotoxica também esta comprometida

Proteina WAS também é expressa em plaquetas,

as quais também estao alteradas e reduzidas -
trombocitopenia

imuno

biologia
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Clinical Features

-y <
'uﬁ“':‘.

‘e
Petechiae due to Eczema Pneumonia and other B-cell lymphoma and
thrombocytopenia infections other cancers
WASP Structure
WASP homology BR | GTPase f—— Prolinerichregion = V k= ¢ ﬂ
J | ; ‘1
1 137 210 230 310 312 417 423 502

www.artmed.com.br
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Deficiéncias de Linfocitos B
Reducao na sintese total de anticorpos

Ou na mudanca de isotipo

muno
logla

Agamaglobulinemia Ligada ao X

Hiper IgM

CVID

Susceptibilidade a infec¢coes por bactérias

Encapsuladas, pois necessitam do
Reconhecimento por anticorpos para a

opsonizacgao.

www.artmed.com.br
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Primeira Imunodeficiéncia descrita — 1952
por Ogden C Bruton

Mais tarde caracterizada a deficiéncia de
uma proteina batizada de Btk — Bruton
Tirosina

Kinase Actin
Importante na maturagao de linfécitos B — RASGRPS) <
pré-B cell receptor. |
RAS
Linfécitos |
Agammaglobulinemic Serum l
BIM l—%—<’; \ ﬂ
‘LELKl_', — ‘Ti Nucleus

@

A www.artmed.com.br
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Célula pré-B Célula pré-B Célula B imatura
IgM
WwiN5:Vpré-B
Homem 1) N
normal 1, P
Célula do
estroma da
medula dssea O
Homem LN LN Parada do
desenvolvimento
afetado M 1% de célula B
Cromossoma X defeituoso
inativado
LN LN
I I
Mulher
portadora
Cromossoma X normal inativado
LN LN Parada de
desenvolvimento
I I de célula B

Figura 12.9 O produto do gene btk é importante
para o desenvolvimento da célula B.

biologia @
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Hiper IgM

* Mutacoes no CD40
* N3do hda mudanca de isotipo

* Ausénciade lgG e IgA

'. oo 3\’@{5 o\d ond |\

ho‘e 0. COCE. ’PﬂW& Leanune
dcﬁ(\““-_‘j Aisocder called

\GM Syraroree
Cwiki k)
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aaaaaaaa
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+o my life.
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- < -
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A TR __ N
, "‘ Regulatory) |
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Nature Reviews | Immunology

ot meons ry temane
655*(_m doesn't 'Pfom* me
and even +he Smallest *hing

www.artmed.com.br




Imunobiologia de Janeway — Kenneth Murphy, Paul Travers e Mark Walport imuno
biologia

Linfonodo de paciente com sindrome de
hiper-IgM (ndo ha centros germinativos)

Figura 12.11 Pacientes com a sindrome de hiper-IgM ligada ao X
sao incapazes de ativar completamente suas células B.

PR

7 edigho de Janeway www.artmed.com.br



Imunobiologia de Janeway — Kenneth Murphy, Paul Travers e Mark Walport imuno
biologia

Pre-B cell Immature B cell
<\ (k&umgatoﬂghlchﬂn /——'::;t'm
| &= pheavy chain
|
Expression of RAGT andd RAG2

Immunogiobulin gene rearrangement
Vin=51) Din=27) Jin=6) C
S YN Y2 e a2

L il il i
5°

v D ) C
A B B hed——— vl vl ———  Re3Tangement of D and )

VD C
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CVID — Imunodeficiéencia Comum Variavel

Multifatorial
XBP-1 — IRE-1

Deficiéncia da secrecdo de IgG

Pode ser desencadeada por varios fatores

— Medicamentos, infeccdes, etc...
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Doenc¢a Granulomatosa Cronica
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Deficiéncias em Fagocitos
NADPH Oxidase
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Phagocytosis by Neutrophils

Gram stain of pus from the urethfa ofé male

patient with gonorrhea. Note the intracellular
L‘“;‘g"'g (phagocytosed) bacteria within neutrophils.

111111 de Janeway www.artmed.com.br



Imunobiologia de Janeway — Kenneth Murphy, Paul Travers e Mark Walport

imuno
biologia

NADPH Oxidase

Catalase

=

70'1)’(‘%——' H0 + 0,
2GSH ~ GSSG

Iyr  , NO,-Tyr

XO: xanthine oxidase Nox: NADPH oxidase 0,7 supernxide anion
SOD: superoxide dismutase H,0,: hydrogen peroxide GPx: gluthatione peroxidasc
GSH: reduced gluthatione GSSG: oxidized gluthatione NO: nitric oxide

ONOO -+ neroxvnitrite N - nitracen dinxide NQOL Twr nitratvrnsing

blologla
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Deficiencias de Adesao Leucocitaria

* Reducdao na infiltracdo de leucdcitos,
principalmente neutrdfilos ao sitio de infeccao

(auséncia de pus)

* Rolling e transmigracdao leucocitaria estd
amplamente comprometida
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LAD1 — Mutacao em CD18

TABLE3-1 Major Leukocyte-Endothelial Adhesion Molecules

biologia

Family Molecule Distribution Ligand (molecule, cell type)
Selectin P-selectin (CD62P| Endothelium activated by evtokines (TNF, IL-1), Sialyl Lewis X on PSGL-1 and other alycoproteins;
histamine, or thrombin neutrophils, monocytes, T cells (effector, memory)
E-selectin (COG2E) Endothelium activated by cytokines (TNF, IL-1) Sialyl Lewis X (2.g., CLA-1) on glycoproteins;
neutrophils, monocytes, T cells (effector, memory)
L-selectin (CO62L) Neutrophils, monocytes, T cells (naive and Sialyl Lewis X/PNAd on GlyCAM-1, CD34,
central memory), B cells (naive) MadCAM-1, others; endothelium (HEV)
Integrin LFA-1 |CD11aCD18) Nautrophils, monocytes, T cells (naive, effector, ICAM-1 (CD53), ICAM-2 (CD102); endothelium

Mac-1 (CD11bCD18)

VLA-4 (CD49aCD28)

memory}

Monocytes, dendritic cells

Monocytes, T cells (naive, effector, memory)

(uprequlated when cytokine activated)
ICAM-1 [CD54), ICAM-2 (CD102}; endothelium
(upregulated when cytokine activgted)

VCAM-1 (CD106), endothelium {upregulated when
cytokine activated)

ofs; (CD49dCD29)

Monocytes, T cells {gut homing, naive, effector,
memory)

VCAM-1 (CD106), MadCAM-1; endothelium in gut
and gut-associated lymphod tissues

CLA-1, cutaneous lymphocyte antigen 1; GIyCAM-1, glycan-Deanng call adhesion molecule 1. HEY, high endothelial venule; ICAM-1, intracellular adhesion molacula
1; IL-1, interleukin-1; LFA-1, leukocyte function-associated antigen 1; MadCAM-1, mucosa addrassin cell adhesion molecu’e 1; PNAG, peripheral node addressin;
PSGL-1, P-selectin glycoprotein ligand 1. TNF, tumor necrosis factor, VCAN-1, vascular cell adhesion molecule 1; VLA-4, very late antigen 4

f InfeccOes bacterianas e fungicas recorrentes e reduzida capacidade de reparo.

7* ediggo de Janeway
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Defeitos em Fagodcitos

* Chediak-Higashi:

— autossOmica recessiva caracteriada por infeccoes
recorrentes com bactérias piogénicas, albinismo
oculocutaneo e infiltrado de linfocitos.

* Fagdcitos contém lisossomos gigantes

* Mutacdo no gene lyst

— Lysossomal traficking regulator. Dificuldade de
fusao entre o fagosomo e o lisossmo.

bisicaia ©
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Chediak - Higashi

mun'g %
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Toll-Like Receptors
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Eixo IFN-y / IL-12

APC
aive
A T cell

Bacteria \
Tul
B cell cell
=
2
i

Complement

THi
cell

5 APC

Classical binding and
macrophage opsonizing
activation IgG antibodies
(enhanced
microbial killing) l
ecaptor

S
Opsonization and
phagocytosis

biologia

Susceptibilidade
A

InfecgOes por Bactérias
Intracelulares

Mycobacterium tuberculosis
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TABLE 20-5 Defects in T Cell Activation

Disease Functional Deficiencies Mechanism of Defect

Defects in MHC expression

Bare lymphocyte Detective MHC class Il expression and deficiency in Defects in transcription factors regulating MHC class || gene

syndrome CD4" T cells; defective cell-mediated immunity and expression, including CINTA, REXANK, RFX5, and RFXAP
T-dependant humoral immune responses

MHC class | deficiency Decreased MHC class | levels; reduced CD8™ T Mutations in TAPI, TAP2 and TAPASIN
cells

Defective T cell signaling

Proximal TCR signaling Defects in cell-mediated immunity and T-dependent Mutations in CD3 genes, CD45, STIM1, ORA!N

defects humoral immunity

Wiskott-Aldrich syndrome Defective T cell activation, leukocyte mobility TCR-dependent actin-cytoskeletal rearrangements are

defective because of mutations in WASP

www.artmed.com.br
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™
T @

Familial hemophagocytic lymphohistiocytoses

X-linked Uncontrolled EBV-induced B cell proliferation, Mutations in SAP
lymphoproliferative uncontrolled macrophage and CTL activation,

syndrome defective NK cell and CTL function

Perforin deficiencies Uncontrolled macrophage and CTL activation, Mutations in PERFORIN

defective NK cell and CTL function

Granule fusion Uncontrolled macrophage and CTL activation,
defective NK cell and CTL function

Defective cytotoxic granule exocytosis; mutations in RAB27A,
MUNC13-4, SYNTAXIN, AP3 (and in LYSTin Chédiak-Higashi
syndrome—see Table 20-2|

AP3, adaptor-related protein complex 3; LYST, lysosomal trafficking regulator protein; SAP, SLAM-associated protein; TAP, transporter associated with antigen

processing; WASP, Wiskott-Aldrich syndrome protein.

111111 de Janeway
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Defeitos na Sinalizacdo de Linfécitos

Helper Resting Activated  Naive
o i
T cell APC ilggnsod CcD8

Defects in TCR —

complex signaling

#coglawd ' SAP (XLP)
Naive s . PERFORIN (HLH)
T cell - CD40 hgand CD40, RAB27A (HLH)
NEMQO mutations MUNC13-4 (HLH
> ‘(hyper-lgM syndrome) . ( )"‘&'
Antigen- Hel
presge.;t'ng cell T?)&?r 1 B cell )x"“
ICOS (CVID) =3>
. Antibody- !
Teel

AID, UNG (hyper-IgM syndrome)
TACI (CVID, Selective IgA deficiency)

muno
ia
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Disease

Functional Deficlenclies

biologia

Mechanism of Defect

Chrenic
granulomatous
disease

Defective production of reactive oxygen species by
phagocytes; recurent intracellular bacterial and fungal
infections

Mutation in genes of phagocyte oxidase
complex phox-91 (cytochrome b__, @ subunit)
is mutated in X-linked form

Leukocyte adhesion
deficiency type 1

Leukocyte adhesion
deficiency type 2

Leukocyte adhesion
deficiency type 3

Chédiak-Higashi
syndrome

Defective leukocyte adhesion and migration linked to
decreased or absent expression of [3, integrins; recurrent
bacterial and fungal infections

Defective leukocyte rolling and migration linked to
decreased or absent expression of leukocyte ligands for
endothelial E- and P- selectins, causing failure of leukocyte
migration into tissues; recurrent bacterial and fungal
infections

Defective leukocyte adhesion and migration linked to
defective inside-cut signaling and therefore defective

ntegrin activation

Defective vesicle fusion and lysosomal function in
neutrophils, macrophages, dendritic cells, natural killer cells,
cytotoxic T cells, and many other cell types; recurrent
infections by pyogenic bacteria

Mutations in gene encoding the § chain
(CD18) of ﬁz integrins

Mutations in gene encoding a GDP-fucose
transporter required for the synthesis of the
sialyl Lewis X component of E- and P- selectin
ligands

Mutations in gene encoding KINDUIN-3

Mutation in LYST leading to defect in secretory
granule exocytosis and lysosomal function

Toll-like receptor
signaling defects

muno
ia
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Recurrent infections because of defects in TLR and CD40
signaling and defective type | interferon production

Mutations in NEMO, UNC93B, MyD8s, kB,
and IRAK-4 compromise NF-xB activation

downstream of Toll-like receptors
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I CLASSICAL |
PATHWAY
Antigen:: antlbody

complexes
(pathogen surfaces)
c’ )3

Cigq, Clr. Cis
Cc4

VIA CLASSICA VIA DA MBL
. . MBL Deficiéncia de MBL Deficiéncia leva a infecgao
C1 Deficiéncia leva a MASP-1 leva a infecgdes FatorD | Por bactérias piogénicas e
C2 doenga do complexo MASP-2 bacterianas, FatorP | Neisseriaspp., masndo a
C4 imune C2 principalmente doenga do complexo
P> g5 . J5 C4 na infancia imune
el B e W [ 7 ]
phagocyte recruitment . . n:cell?e
Trsoages < 5
. Removal of \/
e Convertase C3
Figure 2-19 ) E.Gh.(o Science 2005)
< =
b4
Deposicao de C3b
Deficiéncia leva a infecgao por bactérias
C3 piogénicas e Neisseria spp.; algumas vezes,
a doenga do complexo imune
o~
v
Componentes do ataque a membrana
C5
C6 Deficiéncia leva a infecgao
C7 somente por Neisseria spp.
C8
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Tipo do defeito/nome da sindrome

Infeccdes associadas ou outras doengas

Deficiéncia de adesao de leucdcitos

InfecgOes bacterianas piogénicas generalizadas

Doenca granulomatosa crénica

Infecc@o intra e extracelular, granulomas

Deficiéncia de G6PD

Queima respiratdria defeituosa, infecgao cronica

Deficiéncia de mieloperoxidase

Morte celular defeituosa, infec¢édo cronica

Sindrome de Chediak-Higashi

Infec¢éo intra e extracelular, granulomas

Figura 12.13 Os defeitos nas células fagociticas estao

aaaaaaaa

associados a persisténcia da infec¢ao bacteriana.
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Doenca Defeito génico Mecanismo afetado Fenétipo
Humano Camundongo
XSCID Cadeia'ydo Vo T iy —D+NIK— “R-NK-
receptor da IL-2 Sinalizagao de citocinas T-B*NK T-B™NK
JAK3 Sinalizagao de citocinas T B*NK~ T-B"NK~-
Receptor de IL-7 Sinalizacao de citocinas T-B*NK* T-BNK*
Deficiéncia de RAG Recombinagao do e CR-NK+
Sindrome de Omenn || TAG7 receptor do antigeno TEHK TE R
Recombinacao do i b R
RAG2 receptor do antigeno T"B"NK T"B"NK
. Recombinacao do e RO { R i,
Altefmis receptor do antigeno T"B™NK T"B™NK
Deficiéncia ADA ADA Metabolismo TB-NK- T-B-NK*

Figura 12.14 Sindromes de imunodeficiéncia severa combinada.
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% dos niveis adultos de
imunoglobulinas Niveis baixos
safcas transitdrios
IgG materna de IgG IgM
100 — passivamente
transferida
0 |
Concepc¢éo |_6 -3 Nascimento 3 6 9 ”1 2.3 45 . Adulto
Meses Anos

Figura 12.10 Os niveis de imunoglobulina, em recém-nascidos,
caem a baixos niveis em torno dos seis meses de vida.

baige
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Linfonodo de paciente com sindrome de
hiper-IgM (ndo ha centros germinativos)

Figura 12.11 Pacientes com a sindrome de hiper-IgM ligada ao X
sao incapazes de ativar completamente suas células B.

PR
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Figura 12.12 Defeitos nos componentes do complemento
estao associados a suscetibilidade a certas infeccoes e

VIA CLASSICA VIA DA MBL VIA ALTERNATIVA
. . MBL Deficiéncia de MBL Deficiéncia leva & infecgéo
Ct Deficiéncia leva a MASP-1 leva a infecgdes Fator D | Porbactérias piogénicas e
C2 doenca do complexo MASP-2 bacterianas, Fatorp | Neisseriaspp., masndo a
C4 Imune C2 principalmente doenga do complexo
C4 na infancia imune
v
Convertase C3
< =
A4
Deposicao de C3b

Deficiéncia leva a infecgdo por bactérias

C3 piogénicas e Neisseria spp.; algumas vezes,
a doenga do complexo imune
< =
R A4
Componentes do ataque a membrana

C5

Cé Deficiéncia leva a infecgéo

C7 somente por Neisseria spp.

C8

C9

ao acumulo de complexos imunes.
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Tipo do defeito/nome da sindrome

Infeccdes associadas ou outras doengas

Deficiéncia de adesao de leucdcitos

InfecgOes bacterianas piogénicas generalizadas

Doenca granulomatosa crénica

Infecc@o intra e extracelular, granulomas

Deficiéncia de G6PD

Queima respiratdria defeituosa, infecgao cronica

Deficiéncia de mieloperoxidase

Morte celular defeituosa, infec¢édo cronica

Sindrome de Chediak-Higashi

Infec¢éo intra e extracelular, granulomas

Figura 12.13 Os defeitos nas células fagociticas estao
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associados a persisténcia da infec¢ao bacteriana.
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Doenca Defeito génico Mecanismo afetado Fenétipo
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