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1 UvoD

V ramci projektu bylo vytvofeno 21 powerpointovych prezentaci, 11 prezentaci k zakladni prednasce z Imunologie, 10
prezentaci k pfednasce z Molekularni imunologie v ¢eské a anglické verzi (celkem 20).

2 POPIS VYSTUPU

2.1 Imunologie

Byly doplnény vysvétlujici popisy k powerpointovym prezentacim jednotlivych prednasek (celkem 166
obrazkl). Vsech 11 prezentaci bylo namluveno zejména jako komentar k jednotlivym obrazkam. Délka jedné
prezentace - cca jednu hodinu.

Konkrétné se jedna o tato prednasky:

1. Imunita - pfehled zakladnich funkci: Uloha imunitniho systému, pfirozena a ziskana imunita, regulace
imunitniho systému.

Lecture 1

Immune system
(overview of basic functions)
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Postup pouzity Edwardem Jennerem pri vakcinaci proti Cernym nestovicim

2. Experimentalni systémy v imunologii. Bunky a organy imunitniho systému: lymfocyty, mononuklearni
fagocyty, granulocyty, primarni a sekundarni lymfoidni organy, recirkulace lymfoidnich bunék.

Lecture II

Experimental systems in immunology

Cells and organs of the immune
system
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FIGURE 3-16
The human lymphoid system. The priumary organs

(bone marrow and thymus) are shown in red; sec-
ondary organs and tissues, in blue, These structurally
and funcoonally diverse lymphotd organs and ussues
are interconnected by the blood vessels (not shown)
and lympharic vessels (purple) through which ym-
phocytes circulate. Only one bone is shown, but all
major bones contain marrow and thus are part of the
Iymphoid system. [Adapted from Harvey Lodish et
al, 1995, Moleular Cell Biology, 3rd ed., Sciennfic
American Books.]

3. Antigeny: chemické a biologické vlastnosti, adjuvancia, hapteny, virové a bakterialni antigeny, mitogeny.

Struktura a funkce imunoglobulind: antigenni determinanty na imunoglobulinech, vlastnosti a funkce
imunoglobulinovych tfid.
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FIGURE 7-13

Nonproductive
allele #1

Nonproductive
allele =2

Cell death

Model to account for allelic exclusion, Heavy-chain genes rearrange
first, and once a productive heavy-chain gene rearrangement occurs,
the {1 protein product prevents rearrangement of the other heavy-
chain allele and initiates light-chain gene rearrangement. In the
mouse, rearrangement of K light-chain genes precedes rearrangement
of the A genes, as shown here. In humans, however, cither X or A

rearrangement can proceed once a productive heavy-chain rearrange-
ment has occurred. Formation of 2 complete immunoglobulin
inhibits further light-chain gene rearrangement. If a nonproduc-
tive rearmngement occurs for one allcle, then the cell attempts
rearrangement of the other allele. [Adapted from G. D. Yancopoulos
and E W. Alt, 1986, Annu. Rew Immunol. 4:339.]

vrv

4. Interakce antigenu s protilatkou: afinita, avidita, zkfizena imunologicka reaktivita. Imunochemické reakce.
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Monoklonalni protilatky.

Lecture IV

Antigen — antibody interactions

Monoclonal antibodies
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5. Organizace a exprese imunoglobulinovych gent: vyvoj protilatkové diverzity.
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Lecture V

Organization and expression
of immunoglobulin genes
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6. Hlavni histokompatibilitni komplex: struktura a funkce MHC molekul.

T-receptor: vyvoj TCR diverzity, MHC restrikce, vyvoj T bunék.

Lecture VI

Major histocompatibility
complex

T-cell receptor

Financovano = ’ Narodni
Evropskou unii T @ : plan

NextGenerationEU ‘ obnovy



. Jihoceska univerzita ; ) ;
. . v Ceskych Budéjovicich Komentované powepointové prezentace
ty of South Bohemia Specificky cil A2 Tvorba on-line vyukovych materialt

Univers
.. in Ceské

Budéjovice

Ty cell Antigen- presenting cell Ty cell Target cell

®

Peptide
o o, cn2 LFA-3

LFA-1 ~—1 icam1 @
LFA-1 —/ 000\ 0000 ~—ICAM-1 OO0 Peptide
3 L /
; ‘ A 2
TCR- — 00 Class | MHC
3 ) ——mwc>
>
CDs
CD45R s
FIGURE 11-14
Schematic diagram of the interactions between the T-cell receptor CD4 and CDS8, and the other accessory molecules to their ligands
and various accessory molecules with their ligands on an antigen- strengthens the association between the interacting cells and/or aids
presenting cell (leff) or target cell (right). Binding of the coreceptors, in the signal transduction leading to T-cell activation.

7. Cytokiny: struktura a funkce cytokind a jejich receptora.

Vyvoj humoralni imunitni odpovédi: primarni a sekundarni odpovéd, prezentace antigenu, uloha cytokinu.

Lecture VII

Cytokines

Development of humoral
Immune response
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FIGURE 8-15

Schematic diagram of a peripheral lymph node showing anatomic
sites at which various steps in B-cell activation, proliferation, and dif-
ferentiation occur. The cortex is rich in B cells, and the paracortex
in T cells; both B and T cells are present in the large numbers in the
medulla. A secondary follicle comprises the follicular mantle and ger-
minal center, which contains three distinct zones.

8. Bunécna imunita: T bunélnd cytotoxicita, na protilatkach zavisla bunécna cytotoxicita, oddalena
precitlivélost. Regulace imunity, imunologicka tolerance.

Lecture VIII

Cell-mediated immunity

Regulation of the immune
response
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N PD-L1

up-regulation

PD-L1

Proliferation
Cytokine production

TT—— FN-Y

Reduced proliferation
Reduced cytokine production
Reduced survival

PD-1-mediated inhibition of T cells. T cells recognizing tumor antigens can be activated to proliferate, secrete inflammatory cytokines, and resist
cell death. Prolonged TCR stimulation during an ongoing immune response can cause upregulated PD-1 expression. Tumor cells can express PD-
L1 (and PD-L2. not shown) as a consequence of inflammatory cytokines and/or oncogenic signaling pathways. PD-1:PD-L1 binding inhibits TCR-
mediated positive signaling, leading to reduced proliferation, reduced cytokine secretion. and reduced survival IFN-v indicates interferon-y; MHC,
major histocompatibility complex; PD-1, programmed death protein 1; PD-L1, programmed death ligand 1; PD-L2, programmed death ligand 2;
TCR, T-cell receptor.

9. Komplementovy systém: klasicka, alternativni a lektinova draha aktivace komplementu, regulace.

Hypersensitivita: ¢asna a oddalena precitlivélost, anafylaxe, hypersenzitivita z imunnich komplexa.

Lecture IX
Complement

Hypersensitivity

Narodni
- plan
obnovy
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T4, TNFax, ITC;  Increased endothelial cell adhesion

PG, Bronchoconstriction PAF, IL-5, ECF Leukocyte migration
Lrc, Mucus secretion L4, -5 Leukocyic activation
FGURE 17-7

- The carly and bue inflammutory response in asthena, The inmune cclls effeces of variows medistans on an away. repeesented in cros-section,
imolved i the early and Lite reponse are epresented st the wp The aee illustrated in the center. See e for explanation.

10. Vakciny: inaktivované, atenuované, subjednotkové, rekombinantni, vektorové.

Imunitni odpovéd na infekci: virové, bakterialni a parazitické infekce.

Lecture X

Immunity against
infection

Vaccines
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(b)
Hepatitis B virus L _
- Ve (5]
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o W
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(Ab-3)

Use of anu-idiotype antibody as a vaccine. (a) The binding site on
some anti-idiotype antibodies (Ab-2) resembles the structure of the
epitope on the original antigen. Such anti-paratope antibody can
interact with B cells specific for the original antigen, thus inducing
production of more antibody against the antigen. (b) Immunization
with anti-idiotype antibody has been shown experimentally to pro-
tect mice against hepatitis B virus without exposing the animal to the

virus. HBsAg = heparitis B surface antigen.

11. Transplantaéni imunologie: transplantacni antigeny, mechanismus odhojeni $tépu, imunosuprese.

Protindadorova imunita: maligni transformace bunék, nadorové antigeny, imunoterapie nadorg.

Lecture XI

Transplantation immunology

Cancer immunology
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FIGURE 231
Schematic diagrams of the process of graft acceptance and rejection, (a) Acceptance of an autograft 15 completed within
1214 days. (b) Finst-set rejection of an allograft begins 7-10 days after grafting, with full rejection occurring by 12-14
days. (c) Second-set rejection of an allogrmift begins within 3—4 days, with full rejection by 5-6 days. The zellular infil-
trate that invades an allograft contains Iymphocytes, phagoeytes, and other inflammatory cells,

2.2 Molekularni imunologie

Bylo pripraveno 10 powerpointovych prezentaci. Kazda prezentace byla namluvena v ¢estiné a v anglicting,
celkem bylo tedy pfipraveno 20 namluvenych powerpointovych prezentaci. Popis obrazkl k jednotlivym
prednaskach byl pfipraven rovnéz jak v ¢eském, tak v anglickém jazyce.

Konkrétné se jedna o nasledujici prednasky:

Zahajeni imunitni reakce, tloha PAMPG a DAMPUG CZ

Fagocyty a fagocytéza CZ

Pfenos signalu z receptord v imunitnich burfikach CZ

Receptory rozeznavajici molekularni vzory (Toll-like receptory) CZ
Receptory rozeznavajici molekularni vzory (NLR, RLR a CLR) CZ
Dendritické bunky a prezentace antigenu, MHC tfida l a Il CZ

N o v s~ W N =

Antigenné specifické receptory na T bufikach a B burikach, jejich signalizace a
kostimula¢ni molekuly CZ

8. Organizace a exprese imunoglobulinovych gent CZ

9. Cytokiny, cytokinové receptory a jejich signalizace CZ

10. Cytokinova polarizace imunitni odpovédi CZ

13
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1. Initiation of the immune response, role of PAMPs and DAMPs EN
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Iniciation of immune response,
PAMPs and DAMPs
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S - Doc. Mgr. Jaroslava Lieskovska, PhD.
Department of Medical Biology, Faculty of Science
University of South Bohemia in Ceské Bud&jovice
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2. Phagocytes and phagocytosis EN

* Elie Metchnikoff
(1845~1916) converted
his discoveries of
phagocytosis into a
doctrine that gained
many disciples from his
coterie of students. He
shared the Nobel Prize
with Ehrlich in 1908.

b | 3

Snimel 2 z(e) 23 = Poznamky Poslete Microsoftu svij nazor B 88 €

3. Signal transduction from receptors in immune cells EN

14



. Jihoceska univerzita , R ,
. . v Ceskych Budé&jovicich Komentované powepointové prezentace
.. ty outt Specificky cil A2 Tvorba on-line vyukovych materialQ

K ransferof signsl from receptors of

= R Activation of transcription programme

Transcriptional factors:

AP-1 — Activator protein -1 (Ras-MAPK pathway)
IRF - Interferon regulatory factor (JAK-STAT-IRF)

NFkB - Nuclear factor kappa-light chain enhancer in B
cells

NFAT - Nuclear factor of activateed T cells

5 Comunication betwmsn sgmaling camsavents

4. Molecular pattern recognition receptors (Toll-like receptors) EN

|
- >§WZ© oy ®
R Pattern recognition receptors
* _s :
@ (PRR)
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e = ?, [G)
- ¥ e Jaroslava Lieskovska
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5. Molecular pattern recognition receptors (NLR, RLR and CLR) EN

=

Pattern-recognition receptors

Nucleotid oligomerization domain (NOD)-
like receptors (NLR)

Key sensors for inflammation

Jaroslava Lieskovskd
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6. Dendritic cells and antigen presentation, MHC class | and Il EN
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Dendritic cells-antigen presenting cells

7. Antigen-specific receptors on T cells and B cells, their signaling and costimulatory molecules EN

i}

Antigen specific eceptors on Tand B
Iymphocytes [7CR and BCR)
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8. Organization and expression of immunoglobulin genes EN

Differences Between
B-Cells . icx

and
. T-Cells s« w

invaders outside, | invaders inside
the cells. N thecells.

@

+ Difference in the recognition of antigen AN
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10. Cytokine polarization of immune response EN
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FIGURE 7-2
Experimental demonstration that genes encoding K light chains are
ed during B-cell devel (a) DNA from embryonic cells

and myeloma cells (equivalent to differentiated plasma celly) was
digested with several restriction endonucleases, and the digests were
subjected o agarose gel clectrophoresis. After the gels were cut into
slices and eluted, the cluted samples were treated to denature the dou-
ble-stranded DNA fragments into single-stranded DNA, and then
incubated with 2P-libcled mRNA encoding K light chains. The
mRNA probe hybridized with two bands from the germ-line cmbry-
onic DNA but with only a single band fom the differentiated
myeloma DNA. (b) Structure of embryonic and myeloma & light-
chain DNA compatible with the experimental results supports the
Dryer and Bennett two-gene model. During development of B cells, &
exons (Vi and Cy) are brought closer together and the restriction-
endonuclease (RE) site berween them is eliminated
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DC, when interacting with CD4+ T cells, induce their
differentiation into different T helper (Th) subsets

WEe

Patente et al, 2019

Zavér

Powerpointové prezentace vcetné podrobnych popist jednotlivych obrazkd a namluvenych komentarua
vyrazné usnadni studentim pfipravu na zkousky. Uplatni se zejména v pfipadé, Ze se student nemize
zUclastnit prednasky prezencné a samoziejmé v pripadé nafizené online vyuky z dGvodu epidemie.

Prezentace a videa jsou nevefejna, pristupna pouze studentdm danych obord. V materidlech jsou uvedeny
zejména obrazky ¢i schémata z odborné literatury, ke kterym nemame licenci k Sifeni, tzn. mohlo by dojit k
poruseni Sifeni autorskych prav tretich stran. Vzhledem k velkému mnoZstvi obrazkd je nemozné licence

ziskat.

3 SEZNAM ZKRATEK

MHC
TCR
PAMPs
DAMPs
TLR
NLR
RLR
CLR
PRR

Hlavni histokompatibilitni komplex

T bunécny receptor

Molekulové vzory spojeni s patogeny (pathogen-associated molecular patterns)
Molekulové vzory spojené s poskozenim (damage-associated molecular patterns)
Toll-like receptors

Nucleotide-binding oligomerization domain-like receptors

RIG-I-like receptors

Lektinové receptory typu C (C-type lectin receptor)

Receptory rozpoznavajici PAMPs nebo DAMPs (pattern recognition receptors)

18



