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Immunhistochemistry

- Deparaffinization

- Antigen Retrieval / Microwave treatment (proteases pressurecooker, etc,)
Substrate

- Blocking Serum Color Reaction

: Peroxidase
- Primayr AB
- Secondary AB Biotin
Avidin SeconfaryAB

- Avidin - Biotin - Complex

-PeroxidaseReaction/ DAB / Anti -Mousehti -Rabbit

AB AB

- Backgorund staining / haematoxylin
(Nuclei are blue) Primary AB
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@ The Nobel Prize in Physiology or Medicine 1984
Niels K. Jerne, Georges J.F. K&hler, César Milstein

The Nobel Prize in
Physiology or Medicine
1984

Niels K. Jerne Georges ).F. Kdhler César Milstein

The Nobel Prize in Physiology or Medicine 1984 was awarded jointly to Niels
K. Jerne, Georges J.F. K6hler and César Milstein "for theories concerning the
specificity in development and control of the immune system and the
discovery of the principle for production of monoclonal antibodies".
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Guidelines for Scoring HercepTest™

HER2 protein

Score overexpression

to report assessment Staining pattern

0 Negative No staining is observed, or membrane staining
In less than 10% of the tumour cells.

1+ Negative A faint/barely perceptible membrane staining
is detected in more than 10% of the tumour cels.
The celis are only stained in part of the membrane.

2+ Positive A weak to moderate complete membrane staining
is observed in more than 10% of the tumour cels,

3+ Positive A strong complete membrane staining is

observed in more than 10% of the tumour cells.




Herceplest™ Rare Staining Patterns and Artifacts

Find out more about HercepTest™ by visiting DAKO on the worldwide web at www.dako.com
or call your local DAKO distributor.
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RomondH et al. Trastuzumabplus Adjuvant Chemotherapy for Operable HER2
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Neutrophil Granulocyza
(enzimekets zekr e,t 81 nak
el puszt?2tj8k a bakt®riumokat)

Eosinophil Gr.
(MBP, ECP) parazit8k, f®rgek ellen
Makr of(S8agogkyul | ad8sos f ciiokirekpnat ot szervezik:

sejtek aktivsgl 8§sa, ©°sszek®°tik a velesz¢gletett
Endothel sejtek (exsudatio, | eukoci t 8k mozg8sa)
Fibroblastok( r egener 8ci - )

Thr omb a G@yGFF&Fb, PDGF)
Lymphocyt 8§k

Marginatio

G°rdul ®s
Adh®skii-t apad§8s
Tr ans mi(Diap8desis)
Chemotaxis

LeukocmazZ8Kks s a

MARGINATIO .




Az immunrendszer feladata
a szervezet integrit8s8nak
az egyedi/ saj 8t strukt %r 8Kk
v®del em a k-rokoz-k ell en

v ®d e | enaligraus tumorok ellen
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szerzett
Immunrendszer
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Basopliils and
Mast Cells

Neutrophils

Eosinopltils

Monocytes and
Macrophages

Lymphocytes and
Plasnia Cells

Dendritic
Cells

% of WBCs Rare S50-70% 1-3% 1-6% 20-35% NA
in hlood
Subtypes and Called Called the B lymphocytes, Also called
nicknames “polys” or mononuclear Plasma cells Langerhans
“segs"” phagocyte system T lymphocytes cells, veiled
Immature Cytotoxic T cells | cells
f‘orms cglled Helper T cells
“band's; or Natural killer cells
stabs Memory cells
Primary Release Ingest and Destroy Ingest and destroy Specific Recognize
function(s) chemicals that | destroy invaders, | invaders responses to pathogens and
mediate invaders particularly | Antigen presentation | invaders, activate other
inflammation antibody- including immune cells
and allergic coated anlibody by antigen
responses parasites production presentation in
Iymph nodes
Phagocyles
Gramulocytes
Classifications Cytotoxic Cytotoxic cells
cells (somie hypes)
Antigen-

presenting cells

S

€



A nem specifikus Immunrednszer
sejtjel

mak r o f &gndriikus sejtek, granuloc i t 8§ k
h2 2z - s &Kdetk,

Phagocytosis
of abacterium coveredhv IgG

Antibody (Opsonisation)
s

4

+  antibody receptor -

| "’Lr{“ (Fc-receptor)

Macrophage



Phagocyt osis makrof 8 g o k@&sa n
neutrofl gr anul oci t 8k b

Zerfall derneutrophilen
Granulozyten set#lastasdrei i
Konzentration im Serum gibt
diagnostische Hinweise auf den
Schweregrad e

NADPH Oxidase Mutatioin
verursacht die Krankheit
chronische Granulomatose
(charakterisiert durch
chroni schen,
bakteriellen Infektionen).

A

OZA(Superoxid)

<«

Superoxid
dismutase

Fe?*

y
CI
H202 I:e3+
\ Myeloperoxidase (

HOCIA OHA
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Classical Pathway Lectin Pathway

MEBL or Ficolins Lektinek

D sz®nhi dr
feh®rj ®Kk
' MASP-1 MAp19
C4b c4 " MASP-3
@ Ca4bC?2
2a “alternative pathway”
C3 Convertase
C4b2b?< C3bBb
3 C3b
\ Factor Factor
C3a
Ba
C3bB
CS Convertase C4b2b(C3b), C3bl3b(C3b)n
CS » C5b

3

MASP= MBL-associated serine protease”



Komplement ak t i v:&lasszikus
YVat vonal
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C5b678

? > MAC
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v

MAC-membraneattack complex

Quelle: Kuby Immunology, W.H. Freeman and Company



Kompl ement abhkliernatici Yat 20
(@nti test )fsgggetl e

Microbial
surface

Binding of )
properdin ———— | ]
stabilizes .
C3bBb (C3 convertase)
2D *Cia
Factor B — N
: .. ' 2 C5b,
|l nitiitert durch k°rperfrem aktgrielle
Sialins2ure auf eukaryoti schwBdsodasd | en 1 n

Quelle: Kuby Immunology, W.H. Freeman and Compat
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LYMPHOKIN:

LEUKOTRI £N:

TROMBOCYTA AKk(PAFN §1 - Faktor
INTERFERONMa: from LEUKOCYTA,
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Severe COVID-19

v:'r N ' e
)
A

"
#
i oo

Bhatraju PK et al NEJM 2020 R 54



Alveolar

Activated

Merad M et al, Nat Rev Immunol. 2020




Inflammation is caused by immune
dysregulation in severe COVID-19

* Lymphocytopenia is characterised by low CD4+ with predominance of Th2
lymphocytes, low CD19+ lymphocytes, and low NK cells

* Monocytes display a reduced expression of both CD14 and HLA-DR

* An inverse correlation exists between HLA-DR molecules on CD14-monocytes
and serum levels of IL-6

Giamarellos-Bourboulis E et al. Cell 2020 % ISth
Lombardi A et al doi: https://doi.org/10.1101/2020.05.01.20087080 g&=_g-rrs



Proinflammatory cytokines
and procoagulant factors

Macrophages and lymphocytes
infiltrating vessel wall

Neutrophils

“ Proinflammatory *
mediators ©

Vascular rupture
and haemorrhage

Cytokines and procoagulant
enter capillary network

McGonagle D Lancet Rheumatol 2020



Immuntolerancia:el nyomott vagy hi 8ny
Bl ZONYOS ANTI| G NEnmE KRobkr a megtarto

v8l aszreakci
Embryonali s f Srdebmaem ®rett 1 mmantig®e e d s z ear ht
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Szerzett: reciprok immuntolerancia ikrekben
(®r anaszt @rmm-azxiexndak ban
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Impetigo contagiosa

Pri meren gennyes bR
L e g i n im8undeficiens gyerekekben

Koszos/ non [/ higi®
t

kar mol 8sok el Rseg?2ti

Ko mp |l i Kn§etigo-Nephritis




Ekthyma
Ki fek®| pyederenche t t

Kompl.: Lymphangitis
Lymphadenitis,
Phlebitis

C-h 2 mo | syréptococcus

Cs°kkent DbRrv=®deke

Lok8l i s kering®si




Tumorimmunitg s

Amalgnusdaganat ok gyakrabban fordul nak ei
rendel keimmundefeigngbet egekn®]I

Okai: kor,c hemot er §pradi 8§ci -, | mmundefektus
A tumor sejtek az I mmunrendszert el ker
(neo) anti g®n negsaubkl)vmaok 8ns ok (

ahi sztokomaati ®hek 88| v es zeextptr evsasgzy
Y atumorsejtek e | k e r gytbtdoxikus &-sejteket

hi §nyept i d&mdtiig®inl §ci
| mmunsupppl.dGkCtieer mel Rd®se ®s szekr

A cytotoxikus T-sejtek apoptosisa a FAS-Ligandoke x pr e s&lzt- g la
pl. melanoma, hepatocellular carcinoma

Az |1 mmun v ®del ympls®qaiujakiler sejtek,
makr oph8gok



Onkol -giai I mmunter 8pi a

Speci f i ku ssejekalymphokin&lktt iKilleg seftek (NK)
a beteg v®r ®bRI i zol 8l va
sejtkultYar 8ban stimul 81 va
visszaadva a betegnek
Bl okkol - antitestek ter8pi 8s al kal maz 8§
epidermal growth factor receptor: EGFR ellen
C-Kitr ecept or f e h(®hyrpse kibabedundtian) GM._, GIST
Over exprreescsezpstiotr o k antitedteb KekceptingEriah2)
Tumorokant i egennt gcla®@adk hogém®s I nfekci - v

Immunprofilaxiss peci 81 I s 1 glsHBY-\alkcinae primer hepatocellular
carcinomapr evenc.i



The Founders of Modern Immunology and
Immuno-Therapy

William Coley

Paul Ehrlich

Robert Koch .
Louis Pasteur

A

Rudolf Virchow llja lljitsch Metschnikow



Prize announcement

’ Announcement of the 2018 Nobel Prize insRhysiology or ... LY ~»

Megnézendo videok Megosztas

The Nobel Assembly at Karolinska Institutet has today awarded

the 2018 Nobel Prize in Physiology or Medicine

jointly to

James P. Allison and Tasuku Honjo

for their discovery of cancer therapy by inhibition of
TOVABBI VIDEOK negative immune regulation

P o) 020/2428 B2 & Youlube

Announcement of the 2018 Nobel Prize in Physiology or Medicine by Professor Thomas
Perlmann, Secretary of the Nobel Committee for Physiology or Medicine, on 1 October 2018.

‘ "These scientists have gured out bow 1o block the brake © ~

~ Megnérendd videdk  Megoszids

“We can cure cancer with it"

Klas Kiirre, member of the Nobel Committes, on the life-changing possibilities of this year's
Nobed Prize awarded discovery. Professor Kirre, member of the Nobel Comminee for Physiology
or Medicine, was interviewed by freelance journalist Lotta Fredholm following the

announcement of the 2018 Nobel Prize 1o Physiology or Medicine



CTLA-4

anti-CTLA-4

CTLA-4 brake

APC

APC

T-cell accelerator

PD-1

APC

anti-PD-1

APC

T-cell receptor PD-1 brake

Figure: Upperleft: Activationof Tcells
requiresthatthe T-cell receptorbindsto
structureson otherimmunecellsrecognizedas
ononseld . A fumctohiregasa T-cell
acceleratoris alsorequiredfor T cell
activation CTLA 4 functionsasa brakeonT
cellsthatinhibits the functionof the
acceleratorLower left: Antibodieggreer)
againstCTLA4 blockthefunctionof the brake
leadingto activationof T cellsandattackon
cancercellsUpperright: PD-1 isanotherT-
cell brakethatinhibits T-cell activation Lower
right: AntibodiesagainstPD-1 inhibit the
functionof the brakeleadingto activationof T
cellsandhighly efficientattackon cancer
cells



What Have We Learned About the Role of the

Immune System in Oncology?

Burnet and Thomas:

Coley reports cases

The theory of

immunosurveillance?:

Reports of tumor
regression in patients

of tumor regression The immune system administered LAK with Re =
A gulators of T-cell The immune

following patrols the body to IL-2.4 s = .
inoculation with detect and destroy activity, spurring response remains

. t I research into the role of an active focus of
erysipelas nascent tumor cells. : s
: . immune checkpoints in cancer research.®

cancer are elucidated.®
1890s 1909 Late 1950s  1980s 1985 1990s 1995 20205 Present >
i @ L . /

Y J
/
4

Paul Ehrlich proposed a
role for the immune
system against cancer.?

Increased
tumorigenesis in

Tumors are found to
express antigens
thatcanelicita T
cell-mediated
immune response.’

Beginning in the 1980s,
immunosuppressed HIV
patients were shown to
be at increased risk of
certain cancers.?

HIV = human immunodefciency virus; LAK = lv, ine-activated killer; IL-2 = interleukin-2; NKT = natural killer T.

sl Med. 20058;3:8. 3 Levine AM et al Curr Probl Cancer 1987;11:209-55. 4.




The Immune System

Innate immunity

Adaptive immunity

NK ceII

Dendritic cell / \ Bf(fll
T cell
Complement NKIceII / / ,._.\\
protein N
o=:
009

fﬂ\ /\

N ,'1“6 )\
Antibodies AN

CD4+

T cell

Y fastresponse and low specificity

A Antibodies

CD8*
T cell
A Cytokines

A Ag receptors (10° / individual)

Y specificity, diversity, and memory

Dranoff, 2004



Ammune CheckpoirB | ockade | n
Beginning of a New Eral

| Breakthrough of the Year
Cancer

- “Immunotherapy
T cells on the attack .




ImmunoOncology: A Graphical Abstract

Dendr|t| C [l
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T-Cell Activity Is Regulated By Immune

Checkpoints to Limit Autoimmunity’

Dendritic cell

Inactivated
Tcell

Inactivated
Tcell

Immune checkpoints, such as
CTLA-4, PD-1, LAG-3, and TIM-3
function at different phases in
the immune response to
regulate the duration and level
of the T-cell response.

Activated
Tcell

CTLA-4 = cytotoxic T-lymphocyte antigen 4; PD-1 = programmed cell death protein 1; LAG-3 = lymphocyte activation gene 3;



3. Exploiting the PD-1 Immune Checkpoint
Pathway’

Priming Phase of
Activation Effector Phase

Dendr[tic cell Naive T cell Inactivated T cell Tumor cell

* PD-1is upregulated on
activated T cells during
the effector phase of the
immune response

* PD-L1 and PD-L2
engage the PD-1
receptor on T cells to
downregulate T-cell
activity in the effector
phase

T cell Tumor cells
Inactivation evade destruction
Reprinted by permission from Macmillan Publishers Ltd: Nat Rev Cancer,! copyright 2012.
PD-1 = programmed cell death protein 1; PD-L1 = programmed cell death ligand 1; PD-L2 = programmed cell death ligand 2.
1. Pardoll DM. Nat Rev Cancer. 2012;12:252-264.




TheCancedmmunityCycle
- Immunoediting: 1.) Eliminatien

Priming and activation
(APCs and T cells) @

to tumors (CTLS)

@ Trafficking of T cells

Infiltration of T cells
into tumors (CTLs and
endothelial cells)

Cancer antigen
presentation

(DCs / APCs) Recognition of cancer
(6) cells by T cells (CTLs

and cancer cells)

. 7‘. i -z ., | 3 v ::"
Release of cancer /N S
cell antigens @ @ Killing of cancer cells
(cancer cell death)

Chen and Mellman Immunity, 2013, 39:1-10



The Canceimmunity Cycle
- Immunoeditina: 2.) Eauilibrium




Immune Checkpoint Inhibitors

CD80
CD86

? PD-L1

| anti-CTLA4 |

Cancer cell

anti-PD-1 /
anti-PD-L1

Checkpoint
inhibitors

neoantigen

Tumour killing

Cancer cell

eee Stimulatory *ee |nhibitory
*0*  cytokines *s* cytokines



Immune Checkpoint Inhibitors

@ Trafficking of
T cells to tumors

agonist) 9

Ant| OX40 (agonist)
Anti-CD27 (agonist)

] @ Infiltration of T cells
- ln(f"cm into tumors

Anti-VEGF

Cancer antigen
presentation

Vaccines @
ghNA:gSF {1y Bdden § 4 Sl ‘ @ Recognition of
TLR agonist &1 L rse? 5

7 ) Killing of cancer cells

Release of @ Anti-PD-L1
cancer cell antigens Anti-PD-1
S

Chemotherapy
Radiation therapy
Targeted therapy

Chen and Mellman Immunity, 2013, 39:1-10



Three Categories of Response to-RbBH1/PD-L1

Higher responders

100,0%
90,0%
80,0%
70,0%
60,0%
50,0%
40,0%
30,0%

20,0%

10,0%

PD1-PDL1 Monotherapy ORR

0,0%

Prostrate
Cervical
Melanoma

Glioblastoma
Pancreatic
Endometrial
Mesothelioma




Immunogenic vs. Neimmunogenic Tumors

Inflamed

TILs
PD-L1 expression

o brome-merzority

Pre-existing immunity

Respond favorably
to checkpoint
inhibition

Non-inﬂamed

‘»"(is—

P 3"‘21‘5?,’3
-. ’&fr& 2 4% :t*{:
75

R
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o
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p "Q\‘_ - :-, 4

How do you convert
these tumors to
inflamed tumor?



Biomarker Analysis:
TumorInfiltrating Lymphocytes

ORR + SD Rate

Response based on TIL

50% -
40% -
30% -
20% -
10% -

0% -

Levels

19%

TIL Levels?
Yy >10% (n = 53)
VO 10% (1

)
1

55 )

7%
7%

RECIST v1.1

y SD
V'Y CR/PR

Schmidt P. et al. AACR 2017 Phase la Atezolizumab in TNBC



Biomarker Analysis:
Tumorinfiltrating Lymphocytes

-
o
o

OS Based on TIL Levels

TIL Levels?
y'>10% (n = 53)
VO 10% (1

‘r_LL\ ' P =0.0028

8 8

Overall Survival
8 &8 2

~
o
1

8

—
1

56)

N
o
N !

-
o
1

T

o
L

0 2 4 6 8 10 12 14 16182022242628303234363840

Time (months)
> 10% TILs

(n =56)

IO 6.6 mo 12.6 mo
(95% CI (4.9,10.2) (10.5,NA)

A Higher ORR and longer OS were seen with higher baseline TIL (CD8) infiltration
Schmid P, et al. AACR 2017 Phase la Atezolizumab in TNBC




Future Directions in ImmurOncology

>, 4. Trafficking of T cells to tumors

@

5. Effector T cell
Infiltration into tumors

3. Priming and activation

2. Cancer
antigen

presentation

6. T cell recognition of
cancer cells

7. T cell killing of cancer cells

1. Release/Exposure of
cancer antigens

Chemoatheranv

The bubble contains # of trials in -
® Phase |
® phaselll

® phase II|
Note - Trials may test more than

1 agent

Chen and Mellman Immunity, 2013, 39:1-10




Summary and Future Directions

Percent survival

Time

B Chemotherapy

Targeted therapy

BB Immune checkpoint therapy

B Combination therapy

< =<

< =<

long lasting responses
applicable in various cancer types

increase in response rate
increase in efficiency



I. Tipust pulérZékenysiéedid r z
realaciioc | -

el sR antig®n expoz?ci
(hizosejt, bazofil leukocita ER)

DEGRANULACIO

LTB4 histamin hisztamin
Kemotaktikus faktorok PAF LTD4
Cytokinek PGE PE

LTD4E4 PAF
Kemotaxis/exsudatio vasodilatatio simaizomspazmus

®r permeabilitg8s nR



ACTIVATION OF MAST CELLS IN TYPE |
YPERSENSITIVITY REACTION

Antigen

IgE
Signals for
activation of
phospholipase As

IgE Fc receptor

Signals for

degranulation Signals for

cytokine gene
activation

Membrane
phospholipids

0,0, "7
G

Granule contents Secreted Arachidg® .g PAF
* Histamine cytokines acia
* Proteases
= Chemotactic factors
(ECF, NCF)

Leukotrienes Prostaglandin
B4, C4, D4y D2

T —————————————————————— ——— e ———— T — ——— ———— . . T . T i — — i e o ot

Primary mediators Secondary mediators



INITIAL RESPONSE

LATE PHASE RESPONSE

—

IgE B cell

IGE antibody el

IgE Fe
receptor

. —=

ooth
muscle
spasm

Mast

o

o
[&]

o [+]
Chemicals

Blood vessel ‘

Leukocyte
infiltration

: -* receptor Polle )

T cell )

The first time the allergy-prone
person runs across an allergen
such as ragweed,

he or she makes large amounts
of ragweed IgE antibody.

These IgE molecules attach
themselves to mast cells.

elial

The second time that person
has a brush with ragweed,

the IgE-primed mast cell will
release its powerful chemicals,

e

Epithelial

damage
and the person will suffer the 7
wheezing and/or sneezing,
runny nose, watery eyes, and
itching of allergy.

Mucus secretion |



Altexigia

= Losdtiss rhinitis, asthma, conjunctivitis

A Db&R urticaria, ekzema, angioneurotikus
oedema,

» Szsrtéamast @naplykaxias shock

« (adrenalin: simaizom relax, nincs
vasospazmus)
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Generaliz§l.t anaphyl

y ) $lottis oedema

i

https://www.youtube.com/watch?v=j8wwNpkpENO



Il Tipusi* tialérzékenys@gi® r
realaclioc | -

A. Komplement ¢ ggR reakci
Célsejt antiteskotése

C59 C1423

Komplementf ¢ ggR sejtpusztul 8s. ..

B. Antitestf ¢ ggR cel |l ul 8ris citotoxicit§8s

Célsejt antiteskttése (Fc expozicio)
FcR+ effektorsejkapcsolat (NK sejt, makrofag)
Célsejt pusztulas

C. Receptorellenes antitestek altal medialt folyamatok

Anti-receptorant i t est ter mel Rd®:



C. ANTIRECEPTOR |

ANTIBODIES \ _
 end-plate in
myasthenia gravis

e
i 0, e
e NN
e R,
.{’ J\;}"‘-‘q‘vf’ \
Sy







l-est 2 plhyper sensridgakait-8
(cytotoxicus)

A. COMPLEMENT-DEPENDENT

Membrane ;
B — attack ; Osmotlc
A complex lysis

9

Target cell




Hydrops foetus
universalis

Rh
l ncompat i

(Parvovirus B
19 infectio)
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1) Tipusu tuperzékénysé&gi «
realclioc | -
2. antigérexpozicio antigén/antitest komplex keletkezés (keringés)

immunkomplex lerakddas
(vese, bar, savos hartyak, erfal)

vazodilatacio neutrofil migracio thromlocyta aggregacio
degranulacio microthrombus
oedema iIschemia

szovetnekrdzis



paitoraechanizsnus

* Acut:

» AGATAdImMplexd3e ) lerakadas( S e )
gyylladas..a.03% fa@agitozGChb,6(Z:1 S
keenotaxis, &gyullagdas), G5g y u |l | a d &
Imembndnatt8krk@mipléxa . kejtpkisztomgs | ¢

« Fibronoid @&rfalfnectosis, vasculitis (neu)



al apvetR
j el ens®g a:

A z

necr otwvas@gltis



. paitoraechanizsnus
= Chronicus: perzisztens antigén g ® n
+ Okokr Jautoimarubetegségimu n b e t

= kKigygméregnelieni szgnumoksegé®anti- m o
huménsl rsef szérum, bakte@atisu m, b
strieptokimat, v.lpenicilinz






IW Tipusa fuléesz&kehyaégd r
realackioc | -

A . K®s Ri t2pus¥%% hypersensitivit 8s

2. antigérexpozicio dendritikus sejt T sejt kapcsolodas (12, TNFa,
IFNQ)
lymphocyta accumulatio  fibroblastproliferacio makrofagaktivalodas

®r Y4 donk®pz Rd®s. . .

B. T-sejt medialt cellularis cytotoxicitas

ldegen antigéiordozoé célsejt (virub er t Rz°tt sejt, allc



Antigen-presenting cell

IL-12
CD4+ Ty1 cell

Giant cell Epithelioid

Fibroblast

Granulomak ®p z Rd ®s -
Lymphocyte Macrophage
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TBC-t



Transplaptacids pétologiz

» Host-versus graft: szervtranspl
« Graft-versus host (csostweld trpl) e | R



®.S..L

T cell

Graft antigen

B lymphocyte

Plasma cell

IL-4, IL-5 !
—

RENAL BLOOD VESSELS

Antigen-presenting cell B7
in the grait ch2s

Host cytotoxic
T-cell precursor

Class |
antigen

Class Il
antigen

~

IL-2

1

}

IFN-y
and other
lymphokines

Increased MHC

Avted
macrophage




A TRANSPLANTCTUM KI

HYPERACUT
perceken
(a recipiensben

per f oATreRB | t
ACUT

hetek
- n a pheartlelen
eseel ®gt el ens ®g
herdl§pi a

bel ¢ I

h
Vv
t

t her 8pi a
resistens!

CHRONICUS

h- na@olkk
azotaemia
oliguria
hypertonia

L¥Kri DESE
ARTHUS-REACTIO

( REJ

fibrinoidnecrosimz ®r f al b
J Cellularis
interstit. nephr. 1. -1V. h.r.

(mononucl. oedemg
a tubularis epith. focalis necrosisa
CyclosporiltA t oxi ci t 8s
./ Vascularis
necrotisalovasculitis
glomerulus necrosis

lll. h.r. acortex a.thrombosisa
subacutvasculitis ( intima
prolifer.)

®r el v8l tozgsok
intimafibrosis sec.
iIshaemia

tubularis atrophia
interstit . fibrosis vese
ZsuUuaor od & s
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Orokletes imemanhiamyos n |
allapctok; humiogali€ | | s

= X-kotott ypogammaglobulinaemia (Bruton), BTK Bidni{, propreB n y
van csak,

EntetrabisfeRdedseR @ifus, Giardia, Mytopl)y s |,

= @Btmenetilypogammaglobulinaemia (T helper)

= Hyper-lgM (CO4DU4 Hiahy) hi 8 ny )

Izatiput Vafpds téricsen, okiCD4e+$ sejhfunkcidzavaiGIgAd I9ETIgGs e | t
hidng),rkérgs IgM, knincsemrssiracentrumc..s.2 r acent r ume .

= Varidibilisshypogamnmaglobulinaemia (BRs TeRzavarf z av ar )

= SzelektivlgA hiany (leggydkorib)gy akor i b b)

C4A-del, CD8+T zavar, izatipusvaltpsiizavargblelpb8rBertézdsdkr.. f e

= 5-@ukléotidazchian@.péyE vaa osakc..s..a k é €



Orokletes imemanhiamyos n |
allapatok; ¢cedlidarisc e | | L

 Di-George (thymus aplasia, 22q11del)
Szvfejlbdés rendélld Iysoparathyr),
fejgdgékbi Fenld@llenesséag €3/ daeativl), € n ¢
preT van csak

= Chr mucocutan candidiasis



Orokletes imemanhiamyos n |
allapctoko kevért kever

= SCID: CYKR g-lafcmatacinu t §ci -

FdReb B mobldma pXrkotdit) fikkbmaa) ( X kot ot t, fi Ykl

= Adenozin dearnimaz hikh8g1auyrec)

dATP toxikxs aKl gejtekra....DNSdégipti e K r e €. DN S

= Purinnukleotid foszf®riak-midng (HGI'R toxikus, T, DNS!!!)

= Wiskott-Adrich szindroma (X-kotott, fiukhti Yk )

Xmpl 123 ged hiagy®n hi 8ny

Fertb6zésiek; thrombocytopenia, ekzema

= Ataxia teleangiectasia .

Thyrgé)s hyopolasua nycs atrophia, T+IgG/IgA hiang (DNS hipdpaNitd h
9 n

= Ratikuliarls dybgénesis{myel, ly Bsseft gayat) z av ar )

= Csupasz ly szindroma (HLA-II hiany), ICB4T problémaC@IIZA;, p r
RPEXAranszkripoios fakkomok zpvara - s f akt or ok z av

= Alacsony HLA-| exprpssze ¢peptidtranszporter zavar) CD8
zaaav.a.r e . .



Varicella

Varicella -Zoster -Virus

(air born -, rarely contact
infection ), very infectious !

Immunpathology I. Prof . Dr. An
Med.habil., Ph.D., D.Sc.
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Semmelweis University
http://semmelweis.hu




Varoicellaand
acutelymphoid

leukemia- ALL

Immunpathology I. Prof . Dr. An
Med.habil., Ph.D., D.Sc.




necrotlzmg pneumonla IN varlcella
g en erah@ata MF;(;.thil.', Ph.g.r, S




Varicella Herpes zoster

Immunpathology I. Prof . Dr. An
Med.habil., Ph.D., D.Sc.




Med.habil., Ph.D., D.Sc.

. :lép thorakaler Herpes zoster (Zostel ifitetdstalis) Prof. Dr. AN
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herpeszoosterophtalmicus

Immunpathology I. Prof . Dr. An
Med.habil., Ph.D., D.Sc.




Herpes
simplex

on the
lips

Semmelweis University
http://semmelweis.hu



Cold sore

Immunpathology I. Prof . Dr. An
Med.habil., Ph.D., D.Sc.




HSV-1 Infektion
In Leukamie-
Patient

Immunpathology I. Prof . Dr. An
Med.habil., Ph.D., D.Sc.




HSV-1 Infektion
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Immunpathology I. Prof . Dr. An
Med.habil., Ph.D., D.Sc.



Semmelweis University
http://semmelweis.hu



Szeezett avtimunhianyos n h |
allapatpAdDS, AI DS

= HIV V2Ifert@zés folztat skelekthns CDd k 0 7z
hiang n y
= Szex ver, transiptagentpris behdeobd & Ir
= Céiskjts GD@HT (gp1CUPIA/ )t Citotokikup 1 2
+ Céskijts reakiofago(ried tpxikus,
reeepv@ar). V. .engaléelR e ® |
= Szolubilis gp120+CD4T/anti-gp120
ADCC
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HIV fértdzés



gp41 p17 matrix

gp120

p24 capsid

Lipid bilayer
Integrase

Protease

RNA

Reverse
transcriptase

HIV -1



HIV-Neuinfektionen
in Deutschland, geschatzt
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'i % Immunpathologie I. Prof . Dr. And]
2 25) £ Med. habil., Ph.D.,D.Sc.



BIOS-Tote in Keria - apokalyptischer Zustand
in &rika verhest das Mnus Vaker und Volksvartschaften




structural components of human immunodeficiency virus,
the key antigenic components are diagrammed here



