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AK BIOPISHUTU CBOE BIi YYy>XOro?

e CTBOpUTU Da3y AaHUX YYXKUX. YCi 3HANAEHI YyXi
00'eKTN OyayTb 3HULLEHI

(aHTMBIpYyC Ha KomMmn'toTepi, R-6inkn pocnuH, CRISPR)
- CNpUMHATNKUBICTL OO0 HOBUX HEBIOOMMX NATOrEHIB

- BnisHaBaHHA MapkepiB, WO HAaNMEHLL IMOBIPHO
byayTb 3MiHeHi(dparenid, nenTnaorsikaH)

e CTBOpPUTU Ba3y AaHUX cBOIX(abo neBHa MiTKa, WO
BiOpPI3HSE CBOIX). YCi XTO He CBOI OyAyTb 3HULLEHI.

(nepeBipKa naposnto, KOMNMEeKC rcToOCYMICHOCTI,
cuctemMa pecTpukuil-moandikauii)

-HEMOXIMBICTb 0AaBTW HOBI KOMIMOHEHTU A0 CUCTEMMU(

(BIATOPrHEHHA TPAHCMIAaHTOBAHUX OpPraHiB)
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HecneuudivyHun cneuudivHUN

*AK NpaBnNoO BPOOXKEHNN - AK NpaBuIio HabyTum
[lepBuHHa BignosBigb Ha <Yepeas Kinbka aib nicns

natoreH noyartky iHdpekuUil
[1pautoe NocTiNHO HEe3HaUOMWUM NATOreHOM

(BiNbLUICTb MATOreHiB, WO *€ namMm’saTb
NoTpannsalTb B OpraHi3m
3HULLLYIOTLCS HE
BUKITMKaBLUMN XBOpOOMK)
He mae namMm’aTi
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HabyTunin cneundivyHUn IMyHITET

MprpoaHn LUITYYHUIA

NaCUBHUI AHTUTINa Yepe3 BpeaeHHS

nnaulenTy 1as  nmikyBanbHOI
MOMOKOM MaTepi CUPOBATKM

aKTMBHUK BHacnipok BHacnigok

I'IepeHeCGHOT BaKLI,MHaU,iT
XBOpObu



IMyHHa cuctema
NOONHN
(Ta IHWKWX ccaBLiB)




bap’epu
o lWkipa —ToBcTMN MexaHivyHmnm bap’ep

* BuaineHHsa aHTUMIKpOOHMX nenTmnais
OedeHCHHIB eniTeniounTamm

* BnaineHHs Mono4Hol KucnoTtu(canbHUMm
3arno3amm Ta BHacnigoK po3LuienieHHs
XUPHUX KNCNOT MIKPOJoIopoto
Staphylococcus epidermidis pH WKipwn 5.5)

e AHTaroHIiCTU4YHa MiKpodsiopa



* JTizounm — pepMeHT, Lo PYUHYE
nenTnaornikaH i ToMy 3HULLLYE rpaMm-
bakTepin. MiCTUTbLCA B CNUHI, FPyaHOMY
MOJIoUi Ta Ccrbo3ax, DINKy Kypaymnx 9eub
(E1105-kKoHCepBaHT)

GRAM-NEGATIVE GRAM-POSITIVE

e
ipoproteins
idoglycan

—— Periplasmic ——

e <3P L LI LIIII TELIRS
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HCI LUNYHKY 3HULLYE DaKTe

 -DaKTepil y cTaHi cnop
* -Helicobacter pylori

XIYTUKN

Spore KONIOHM3AUMSA KNeTOK XO03s\MHa nocne

. NPOHUKHOBEHUA NOoA CAU3UCTYI0
Can survive adverse 060}10‘4Ky N XeMoTaKcuc

YPEA3A

- HeMTpanu3aums KUCNoTbl B Xenyake;

- NoBpexpeHne can3ncTon obonodku xenyaxka
aMMUAKOM

Core conditions for years
s JNONOJUCAXAPUIDI
DNA npUKpenneHne K KAeTKaMm XO3sMHA;
Ribosomes - BOCNaAneHve
Glycolytic
Enzymes BEJIKW MOBEPXHOCTU
- MpuUKpenneHue K KneTKam
Cytoplasmic X035MHA;
membrane
Spore Wall Jk30TOKCUHb W
Normal obpasywumit Bakyonu Tokcuk (VacA)
peptidoglycan noBpexaeHne CAM3NCTON
gl * 5 Cuctema cekpeuum
Cortex XMYTUKONOAOOHAS CTPYKTYp » - "
Thick layer of o ANA BBeAeHWe 3PeKTopoB * F3
less cross-linked 3K30¢epMe$‘bl B KNETKW XO35MHA
peptidoglycan (nNpoTeass, AMNG3bl, MyLMHA3b) JO0EKTOPb (CagA)

- peMofenupoBaHWE AKTWUHA;

- VHAYKUMSI UHTEpnenkuHa-8;

- WHrMBMPOBAHWE POCTA KNETOK
X035MHa W anonTo3a

noBpeXaeHWe CAM3nCcToN 0B0N0UKM

Keratin Spore Coat
Protein
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Tall-like receptors

Scme Pattern Recognition Receptors (PRRs)
Receptor Location Ligand Origin of ligand

Toll-iike receptors (TI Rs)

TLR3 Erdolyscsomal system Double-stranded =NA Viruses
LR4 Hlasma mambrane Bactenal ipopolysaccharide (LPS); viral coat proteins  Bactena,; viruses
TLRS Flasma membrane Flagellin Bactenia
LRSY Endolyscsomal system Unmethylated CpG DNA Bacteria, viruses, protozoa

NOD lixe receptors (NLRs)
NOD2 Cytoplasm Degradation products of peotidoglycans Bacteria
Retinoic acid-inducible gene 1-like receptors (PLRS)

RIG1 Cytoplasm Double-stranded SNA Viru

w
)
w

C-type lectin receptors (CLRs)

D=ctind Flasma mambrane [--Glucan Fung

Stimulate the production of multiple pro-inflammatory
cytokines, systema variety of chemokines (which recrui
leukocytes), activates the complement
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dividing plasma
bacterium pseudopod membrane
h \ /
\

ST AL

. i’:;/
Ly

« Makpodaru — i \-.\ o
[OBroXXMBYYi, MOCTIlHI PR AW B
PE3NOEHTHI Y KOXHIW
TKaHWHI(30KpeMa MIKporniqa
Y HEPBOBIN TKAHWHI), Ta Ti,
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MOHOUMUTIB KPOBI.
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leukocyte vesicles Tpm
(neutrophil)
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* Hentpoinu — B KPOBI, BIACYTHI Y 300pP0OBUX
TKaHWHaX, PEKPYTYOTLCA Y TKAHUHU NpU
3ananeHHi.

* J)KuBYyTb He aoBro. MepTsi NEUTROPHIL
OAHI€E0 3 NPUYNH POPMYB:

e MOXYTb M’MHYTU HETO30M(C . ™
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HEUTPOMINU
* [paHynoynTn —rpaHynu 3
Miernonepokcuaasor — bakrepuumgHa ais
3a paxyHOK OKCMOaTUBHOIO CTPECY,
L|| MThQ‘KiHaMMxidate bomb

[—Active oxygen Granular NA(?PH
: oxidase
/ A damitass

species
dismutase
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’ Bioactive lipids [ , Increased adhesion molecules[
LTB4, PGE,, PAF

Phospholipase A2
PAF-Acetyltransferase




HeUTPOINn

* MOXyTb rMHYTN HETO30M(JPOPMYHOUUN CITKY
3 [1HK Ta 3B’a3aHux oinkis)

Immune complexes

Released NETs

Citrullinated histones__ /

—-———

Granule and granular proteins

Ligand binding, calcium influx, Hypercitrullination, chromatin Rupture of neutrophil
ROS production decondensation, nuclear and membrane & release of NETs
granular membranes disappear



Cucrtema KOMMNMeMeEHTY

Fuids

\

dopmye nopn B MeEMOpaHi naTtoreHa
\Extracellul



. . ~ A~ dsRNA
PHK-IHTepdepeHU|s
',,_.;?:siRNA

RISC protein
components

dsRNA

siRNA duplex

into 21-23 nucleotides long
that is refered to as siRNA

/ Dicer cleaves the dsRNA 7% RISC

of siRNA is degraded and antisense strand

’ In the cytoplasm the sense strand SIRNA unwinding
forms a complex with

= antisense strand cleaved mRNA \:\‘I Activated

~ mmmmrmrm -
RISC

Association with
target mRNA

\ siRNA complexed with ‘ . N

RISC binds to complementary

f
endogenous mRNA /',_\l_/
RISC complex cleaves the P
end

mRNA ogenous mRNA and inhibits it
m from translation into target protein

Target mRNA
" cleavage

= Target mRNA




BiakputTta Ansekca ta JliHgepmaHa
(1957)

Kilitunn + ;KUBUil iHaKTHBO- — CyﬂepHaTaHTOM ()6[)061’”"’l
BAHHH Bipyc rpumy HOBI1 K/IITHUHH
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MonekynsapHI mexaHI3Mu Aali
IHTEpP(PepPOoHy

Inrepdepon IHAYKYE CHHTES:

\ ~ Hporeinkinasa (PKR)

2.5 oJiroajieHiIATCHHTETAa3a (OAS)‘

~— 4
‘ CHHTe3 TpHAJeHLIATY

(Docdopniarosanns i iHakTuBamis ell’-2

AKTHBANIAA eHIOHYKJICa3H 1
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Natural Killer Cells

NK cell

inactive

activating

receptor — _
class | T activated
MHC protein —— =1 inhibitory

receptor

healthy host cell

(A) HEALTHY HOST CELL NOT KILLED

NK cell

: : active
Inactive _ activating
inhibitory receptor
receptor—

aclivating KILLING
protein

virus —

apoptotic virus-infected host cell

(B) VIRUS-INFECTED HOST CELL KILLED



Ty4Hi KNiTHM Ta basodinu

* MatoTb rpaHynu 3 rictramiHoM, MAST CELL
bepyTb y4acTb Y 3ananeHHi Ta GF. | R . Artigen
anepril — .; St b N

* TYYHI KNITUHN — MNOCTINHO B
TKaHWHI

Basophil
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Inflammation

Tissue injury caused by physical or
chemical agent or pathogenic microorganism

G & & i
Capillary Increased Attraction of  Systemic
widening cap illar; white response

permeability blood cells

Increased Release of Migration of Fever and

blood fluid white blood proliferation
flow cells to of white
injury blood cells
$ < . 4 4

Heat Redness Tenderness Swelling Pain
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AHTUTINA

variable region hypervariable regiors
of heavy chain of heavy chain
// hygew?fiable N\
\ antigen-oinding
site
' 4
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variable
region of
light chain q\x hypervariable

regions of
light chain




Germline cenfiguration
V segments D segments J segments Constant region exons

\ //
N/
—HE - -
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V to DJ recombination e s

N\
= m 3 Blilems § I 0=

D to J recombination

transcription, splicing

VDJ recombination translation, assembly

(adapted from Janeway 2201)



Somatic hypermutation

5 C 3!
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Replication of
UeG mismatch

7\

57 e  — 3 5’ m— A —

3'—0—5’ 3'—G— S'

l 3 Abasic site

5’ —“— 3’

3'—0— 5'

Error-prone
repair

5 w— A w— 3
3 — T — 5
and/or
S () w— 3

3'—C_ S’

Error-free
repair
5’  S— C — 3’

3'—6— S'

Error-prone repair: Error-free

mutations of nearby repair
AeT pairs
SI_C—C—.;’ 5'_C—A—3'

3 s G s T s 57 3 s (G s T s 5
and/or

57 s (s (s

3 e (G v T s 3
and/or

5 e (v | s 3

3 e (s T s 5

Copyright € 2006 Nature Publishing Group
Nature Reviews | Immunology
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FROLIFERATION AND R CELL
DIVERSIFICATION IN BONE MARROW

different —
rasting 8p @
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E .. - ANTIGEN EINDING TO SPECIFIC B CELL (B[))
antigen” ® @ IN PERIPHERAL LYMPHOID ORGAN
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| AND DIFFERENTIATION OF Ef! CELLS
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Knacum aHTuTIN

TABLE 24-2 . jor C -/

Class of antibody
Properties lgM laD laG I9A IgE
Heavy chains 1 o Y «a c
_nght chains KorA Kora KorA 7 Kor KorA
Number of four-chain units o 1 1 T1or2 1
Percentage of totel Ig in blood 0 <1 75 15 <1
Activates classical complement - + ([some subclasecs)
pathway
Crosses from mether to fetus + ([some subclasecs)
Binds to macrophages ard + (macrophages only) | - + (some subclasses) 4 -

reutrophils

Rinds 1o mast cells ard hasophils

+ (spme subclasses) - +




ANTIBODY CLASSIFICATION

N \\'j;/l i%'g"fy
M= H

) =
S
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igM uu
Disulfide
bond IgA
%\%\

Joining < -

chain Q/
Joining Secretory
chain protein
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Serum antibody titer

Humoral Immunity Responses

znt @ Tha zw-HillCompznizs, Inc. Permiz productio

Primaryresponse Secondary response

IgG

IgM IgM

| | | 1/ | | | | |

0 5 10 15 20 25 / 0 5 10 15 20 25

Days from first exposure Days from reexposure
to antigen to same antigen

Figure 21.29
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MHC

CYTOTOXICT CELL

— TCR
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. __ dendritic cell
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tlass I fragment
MHC - of foreign
protein protein
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AHTUTEeH-NPe3eHTYoMI KNITUHN

ACTIVATED T CELLS M'GRATE TO
SITE OF INFECTION VIA THE BLOOD

|

NMHC remnants oF microbe
8] protein

2 .

/ vy ® oo stimulatory
C-//_"\ C—fA t é protain
)

cendritic cell & microbial peptide bound
tw MHC protzin

BREAK IN SN AND ARE :

CARRIES MICRCBIAL PEPTIDES
PHAGOCYTOSED BY 10 LOCAL IYMPH NODE
DENDRITIC CELL :

INNATE IMMUNE RESPONSE

actlvated

\ in phagolysosome dendritic

h‘ { / '\' call X

\ . e ; \ ]
S

3 ¢ s

7/

activated T cell
[

/

N
\
lymph node
ACTIVATED DENDRITIC CELL ACTIVATES
SPCCIFICT CLLLS TO RESPOND TO MICROEIAL

FEPTIDES BOUND TO MHC PROTEINS ON
DENDRITIC CELL SURFACE

ADAPTIVE IMMUNE RESPONSE
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R-OI11KN

Dominant
allele
Pathogen  Present
avirulence
signal
encoded by
Avr gene Dominant
allele
absent
w

LIFE 8e, Figure 39.3

Plant membrane receptor

encoded by R gene
Dominant Dominant
allele present allele absent
O D
==
RES|STANT SUSCEPTIBLE

=

SUSCEPTIBLE

LIFE: THE SCIENCE OF BUIOLOGY. Bighth Edition © 2007 Sinawer Assocaies, nc. and W M. Fresrman 4 Co



Peakuia rinepyyTnnBoCTI

 ANONTO3 KNITUH HABKOJSO OINAHKA
NPOHNKHEHHS NAaToreHa
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CRISPR

Cell membrane

Creation of a novel spacer

Inactivation of viral DNA \
CRISPR Array
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complex $ Processed crRNAs



TOKCUH-QHTUTOKCUH

No phage © T4 wild-type * T4 dmd" mutant

14 infection stops IsoAB 14 infection stops 0A8

tronscaiption tronscription
T o] PRk
ls0A IsoB IsoA Iso8 transcretion ls0A fSO tronscriphion

& translation & transiotion
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> Phage replication . Phage replication



