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3aB.Kad. Mukpoobuornorum,
BUPYCOSIOrMN U UMMYHOJIOTUMN



MMMyHHbIE peakuuun

* AIMMyHHBLIE peakunn — 3TO B3ammogencrteme
Mmexay Ar n AT, peakuum cneumnPmnyHbl U
o00napalroT BbICOKOU YYBCTBUTESIbHOCTLIHO.

Ncnonb3oBaHue UP:

* OnpepeneHuve AT B CbIBOPOTKE OONIbHOro
(cepoanarHocTuka).

* OnpenenexHne Ar (cepoTunnpoBaHue —
naeHTudmnkauma Bo3oyautens; ooHapyxeHue
Ar B OMONorn4ecKknx XuaKkocTtax).



Tunbl aHTUIreHOB

 KopnycKynsipHble UNU KrNeTo4Hble
e PacTBOpUMbIE UK ranTeHbl
 MoneKkynsipHble (BUPYCbl, 3KCTPAKTbI )



MexaHu3m peakuuu Ar + AT

| hba3a cneundunyeckasn —
oOpa3oBaHue KoMmnnekca Ar+ AT

RGWIBELE »  YecnoBus: cneunPuyHOCTb anuTona
(BaneHTHOCTL) 1 Naparona
(aBugHOCTbL N a(pPUHHOCTDL).

* AdbdhbuHHOCTL — cUna
cneuudmnyeckoro BzanmoaencTteus At

* * c Ar (3Heprua nx cBsasu).

& : OnpepensieTca cTeneHbio
cTepuyeckoro (npocTpaHCTBEHHOrO)
COOTBETCTBMSA anuTona u naparona.
Yem > cBA3en, TeM yctonymeee u
npoAaofXutTenbHee XNU3Hb Ar+Ar.
Hanbonee appuHHLIMU ABRAIOTCA
HOpManbHble AT.

* ABUOHOCTb — MPOYHOCTb CBA3bIBaHUA
Ar un AT. OnpepensieTcsl KOFiIN4eCTBOM
naparonoB y AT (IgM).

ABUAHOCTbL




MexaHu3Mm peakuumu Ar + AT

Il dhaza Hecneuundmyeckas — BUOUMbIe

dousnyeckue ABNEeHUSA (BbinageHue B
ocagokK, NoMyTHeHue U T.4.)

* YcnoBusi:

* COJIeBOM cOCTaB (3NIeKTPONUTLI),
* pH cpepbl,

e OCMOTUYECKas NNOTHOCTD,

° Temneparypa cpeabl.
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Figure 16.11




Peakuuna Ar+ArT

2
n‘ ).

\
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. Peakuuu arrnrotmHaumm
. Peakuunu npeuunurtaumu

. Peakunmn c yyactnem KomnnemeHTa
(PCK)

. Peakuuun c ncnonb3oBaHMemM Me4YyeHbIX
komnoHeHToB (PUD, UDA, PUA)
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MexaHun3mM peakuuu arrntoTMHaLum
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bacteria in CSF or urine specific antibody agglutinatior
sample with surfac bound to inert carrier of carrier
particles (e.qg. latex beads) particles
anticapsular antibodies), the interaction between antigen and

antigen on bactenal cells

Fig. 14.10 When a specimen of cerebrospinal fluid (CSF) containing
antibody causes an immediate agglutination of particles, which is

bacteria (e.g. Haemophilus influenzae) is mixed with a suspension of
latex particles coated with specific antibody (e.g. H. influenzae visible to the naked eye.



Buasi PA

 JluHenHana vnn oo LemMHas

e PA Ha cTekne

e PITA

e PTTA

e Peakuusa Kymbca
Mcnonb3oBaHue:

 OnpeageneHve TUTPAa aHTUTEnN

 OnpeaeneHne Bo3dyanTens (aHTUreHa)
MMMYHoOJIornyeckana naeHtudpunkaums

 OnpepeneHuve rpynn KpoBwu



Cxema PeaKkLM aliTNNoTHHaUMM Ha CTeKne

M3oTonnveckun pacTteop  [warHocTuuyecxkas chisoporka (AT)

o ~/
( V%2

J /S

) 2

BaxrepuanbHan kynbrypa (Ar)

1 - KOHTPONb; 2 — AMMOTHHAT (XNONBLA) NONOXHUTENILHAA PeaKLMA.



PA Ha cTekne

123 Lancefield grouping. Beta hemolytic streptococcl are classified into Lancefield groups
according to their surface carbohydrate antigens. A slide agglutination test can be used with
antisera to the different Lancefield groups. Positive agglutination with the appropriate antisera
will determine the group. Positive agglutination in centre circle. (Agglutination after 2 min at
room temperature)



JInHenHas arrnrOTUHaUUA
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192 Widal test for serological diagnosis of typhoid fever. The Widal test measures the
natient’s antibodies against Salmonelia typhi O and H antigen preparations. Serial dilutions of
the patient’s serum are added to the antigens in tubes, the highest dilution giving granular
agglutination with the O antigen and floccular agglutination with the H antigen being
reported. Dilutions 1:20-1:1280 and a negative control. O titre 1:80. (Incubated for 2 h at 37°C)




Peakuua HenpsiMmon (NacCUBHOMW)
remarrnotTuHauum — PHIA, PITA

193 Widal test, H agglutination. H titre 1:320. (Incubated for 3 h at 37°C)



red cell antigen | antigen-sensitized red cell
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Fig. 14.25 The hemagglutination test for antibodies using red cells
sensitized by antigen. Doubling dilutions of sera are made
(horizontal row), with positive and negative controls in vertical
rows 11 and 12 respectively. A tight button of cells indicates a
negative reaction. Agglutinated cells form a carpet over the bottom
of the well. A rapid microagglutination method is used for the
detection of antibodies to Legionella in the patient's serum.
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JlaTeKkc-arrnrotTuHauuvs

:,7— Anti-rotavirus
antibody
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Peakuna odbpaTHOMN HenpssmMown
remarrnrotuHauvm - POHIA

 AHTUTENbHbIE 3PUTPOLIUTAPHLIE
ANarHOCTUKYMbI (onpepeneHne aHTUreHa)

 [InAa onpepeneHus:
* TOKCUMHOB (60TYNMHNYeCKUU n ap.)

°* FOPMOHOB (FOHAAOTPOMNHbLIN NpPU
bepemMeHHOCTU U Ap)

* NOBbILEHHOW YYBCTBUTENbHOCTH K
neKapcTBeHHbIM Npenaparam



Peakuuna KkoarrnroTuHaumm

 OnpeaeneHne Bo3dyauTens ¢ NOMOLbIO
cTahUNOKOKKOB, 06padboTaHHbIX
MMMYHHOU ANarHOCTUYECKOM
CbIBOPOTKOU (CpoacTBO benka A
ctadpmnokokka un Fc — chparmeHTOB
MMMYHOTITIOOYIMHOB, KOTOpPbIE

B3aMMOOENUCTBYIOT C BO30yauTenem
(aHTUreHom).

e Obpa3oBaHue XJONbEB.
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PA

 PA pna onpeaeneHus rpynn KpoBwU
 PA ana onpepeneHnsa pesyc-pakropa

 PA ansa onpeneneHnsa aHTUPE3yCHbIX
aHTuten ( Henpsamasa peakuma Kymoca)-
Ansa onpepeneHus HenonHbIX AT.



Buabi Pl

* P konbuenpeunnutauum

e P aABonHou ummyHoaundpdpysmm no
OyxTepnoHu (npeunnutTauum B arape)

e OcapouHbie PI1

P pagnanbHon ummyHoaunddgyum
(peakuma MaH4YnHK)

* P ummyHoanekTpodopesa
* P donokkynauum (no PamoHy)



Peakuusa npeuunutaumun

AHTUreH JlyHka ¢ avTureHoMm  JlyHka ¢ aHTMTENnaMm
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Peakuns nBoHOWN
nMmmyHoand dy3vm B rene

antigen and antibody leave to diffuse
\
|
|

applied to holes

punched in agar gel wash and stain

a precipitin band

Ag Ab

6 | precioitin bands
Ag Ab

Fig. 14.24 Double diffusion and immunoprecipitation in agar gels.
The opague lines can be better visualized by staining. (a) Precipitin
band formed with a single antigen. The two independent antigens
in (b) give separate precipitation bands with their corresponding
antibody sets (Abs), coexisting within the complex.



Pl no OyxTepnoHu

— Double Diffusion According to Ouchterlony

Precipitin
a Identity band b Non-identity ¢ Partial Identity



Wccnenyeman CblBOpOTKa (aHTUMeH)
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146 Elek plate to demonstrate the toxigenicity of Corynebacterium diphtheriae. The filter
paper strip contains diphtheria antitoxin; it is placed in the Petri dish and the medium is
poured on. The test strain and toxigenic and non-toxigenic strains are inoculated at right
angles to the strip. A toxigenic strain produces a V-shaped line of precipitation between the
toxin and anti-toxin. (Elek’s medium, 48 h at 37°C)



Peakuusa pagnanbHoOn
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NMmmyHoanekTpodopes

— Immunoelectrophoresis According to Grabar and Williams

Undiluted serum

Antihuman serum

Albumin

1:6 o- B- 1-globulins
Undiluted
w
~ AntigG, anti-lgA, anti-IgM 8 o
g .
lgG
1:6

Fig.2.23 Serum is separated within agarose by an electric field, and rendered
visible with anti-serum directed against human serum (above), or with selected
specific antibodies (below).

Co4eTaHue metoaa
anekTpodopesa u
UMMyHoONpeunnuTauum.
Cmecb aHTUreHOB BHOCAT
B TYHKU rensa u
pa3aensoT C NOMOLbIO
anekTpodgopesa.

3aTteM B KaHaBKY
napansiesibHO 30Ham
anekTpodgopesa BHOCAT
CbIBOPOTKY U B MeCTe
«BCTpPEYU» C aHTUreHOM
oOpa3yroTcs FIMHUN
npeuunuTara.



PI1

* Peakuunsa donokkynauum (no PamoHy)

ans onpeapeneHnNsa akKtTuBHoCTu aHTUTOKCUYECKOM
CbIBOPOTKN U aHATOKCUHA.

e AMMyHHas 3NeKTPOHHasA MUKPOCKOMNUSA —
3NIeKTPOHHaA MUKPOCKONUSA BUPYCOB
00paboTaHHbIX aHTUTEeNnamMm (MMMYHHbIMM
CbIBOPOTKaMun) — MukponpeumnurtaTtbl («BEHYUK»
U3 aHTUTEN KOHTpPacTUpoBaHHbIX hocdopHO-
BOJNIb(ppamMOBOU KUCFIOTOU UNN APYTMMU
3NNIeKTPOHHO-ONTUYECKUMU npnapaTtamMmm)



Peakuuu c yyactuem KOMMrieéMeHTa

 Peakuua nusuca

 Peakuusa cBA3biBaHUA KOMNNeMeHTa
 Peakuua paagmanbHOro remosnumsa

* Peakuma MMMyHHOro npununaHus



Peakuus nu3uca
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Fig. 14.28 Anti-streptolysin O (ASO) test. The O-toxin lyses red
cells and test serum is diluted until it no longer inhibits lysis by a
standard concentration of toxin. Positive and negative controls are
included in the test (right).




Peakuma nusuca

sensitized lysis 3 % lysis 100 t==--=======--~
erythrocyte X
A Ab
(08 EEEEEEEE
=
———— 3 : :
complement 0 \/ \/
CHB0  tMHD
complemant
Fig. 14.29 The lysis of red cells sensitized by antibody (left) is used of the curve, the minimum hemolytic dose (MHD) cannot be
to assay the hemolytic complement activity of a serum sample. The measured as accurately as the amount giving 50% hemaolysis (CH30
curve (right) shows the lysis of antibody-sensitized red cells with so the latter is preferred as a unit. (MAC, membrane attack

increasing amounts of complement. Because of the sigmoid shape complex.)
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Fig. 14.27 Complement fixation tests (CFTs) are available for the
serologic diagnosis of a range of infections. If antigen plus a source
of complement (usually guinea pig serum) is added to a test serum,
any antibodies present will bind the antigen and in most cases the



Peakuusa HenTpanusauuu

* PH TokCMHa aHTUTOKCUHOM
* PH Ha KynbType KneTok
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Peakuuu ¢ ncnonb3oBaHueMm

MeYyeHbIX Ar unu AT

P ummyHodnroopecueHunn (PUD, peakuums
KyHca) — npsimasa u Henpsamas

UMmmyHoepmeHTHbIN aHanu3 (MDA)

UMMYHOORNOTUHI (CoueTaHUue aneKkTpodopesa m
UDA)

P paguonmmyHHoro aHanusa (PUA)

UMMyHHas 3rneKTPOHHAasA MUKPOCKONUA —
MUKPOCKOMNMUSA B 3NIEKTPOHHOM MUKpOCKonNe
BUPYCOB NpeaBapuTeNibHO 06paboTaHHbIX
MMMYHHOM CbIBOPOTKOU Me4YeHOU
3NEeKTPOHHOOMNTUYECKN NMOTHbIMU
npenapatamu (heppnUTuH).



Peakuua ummyHodnroopecueHUnmn

Objective lens ——<
Objective lens — -

i

Antibody to antigen
chemically linked to

T Visible light

Auarachroamo

Anugen (microorganismj

| e ——

———— Microscope slide

~) }— UVlight

7 a Direct immunofluorescene. In direct immunofluarescence, the object is visualized using
a fluorescein-tagged antibody directed against epitopes on the microorganism.



Peakuna nmmyHodnroopecueHUUn
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Antibody to antigen — _k XD || ‘ g:ﬁtlbOdy chemically
7\X linked to fluorochrome
Antigen (microorganism) ———__ 4
c e = Microscope slide
B —— UV light
1,
(b

7 b Indirect immunofluorescence. In indirect immunofluorescence, the antiserum directed
against the microorganism is added and the slide washed. A fluorescent-labelled antibody
directed against the first antibody is then added. This technique can be used to detect either

microorganisms or antibodies to the microorganism in a patient’s serum,
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PAyopecyeNTHAR METKA
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Antigen Detection Methods

Fluorochrome Specific Peroxidase-
(e.q. FITC) primary antibody antiperoxidase Enzyme
complex

Tissue section

a Direct b Indirect ¢ Indirect with amplification




— Basic Solid Phase Test Types

Conjugate

Unknown antigen

d Direct test

Conjugate

Unknown antibody

Known antigen

Unknown antigen
Conjugate
Known antibody

b Sandwich method

Conjugate
(labeled antigen)

Unknown
IgM antibody

Anti-igM
C Capture method

Known antibody

Labeled
antigen

Strong signal

d Competitive test

Known antibody

<> Unknown
antigen

<> Signal reduction

* Labeled antigen

PUP
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NVDPA (MMMYyHO-(hbepMEHTHbIN
aHanu3)

1 2 3 4
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ELISA FOR ANTIBODY M ¢ A

| sensitize plate E D

with antigen ——
9 wash ‘ {l antigen
T | W
3 a0d test antibody ‘g Q //) .
E I P
4 wash o }j & antibody
@&
5 add radiolabeled 6' @ o

igand e
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. p—" enzyme-
0 wash m = labeled

oF anti-immuno-

7 count /UJ__ globulin

Fig. 14.12 Enzyme-linked immunosorbent assay (ELISA). The
sinding of antibody in the test serum to solid phase antigen is
measured by the binding of a labeled second reagent, usually an
sm-mmunogiobulin (see indirect test in Fig. 14.7) labeled with an
enzyme, which can be detected by a color reaction.



NDA

73 Enzyme-linked immunosorbent
assay plate showing positive (yellow-
brown) and negative wells. In this case,
the enzyme used was alkaline
phosphatase, and antibody to hepatitis C
virus was being detected.




NPA

Add antibody (not human)
Sample of Add specific antigen to antigen (anti-HIV)
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incubate
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MmmyHOXpomaTorpadus

Puc. 1. lNpuHumMn paboTbl MMMyHOXpoMaTorpadu4yeckoro aKcrnpecc-recra.

1 — oOpa3seu, coaepxawmm aHanuT; 2 — KOHbloraT; 3,4 — UMMOOUITIN3OBaHHbIE
aHTUTena (TecTtoBas M KOHTPOJIbHAaA NOJOCKLI); 5 — noayLweyka ana oopasua; 6 —
noaywe4yka Anfa KoHblrara; 7 — membpaHa; 8 — noayweyka ana abcopouum
peareHTOB; 9 — noanoXxka ansa memopaHbl; 10 — TectoBasa nonoca:
NONOXUTENbHbLIN pe3ynbTaT; 11 — KOHTpPONbHas nonoca: 4OCTOBEPHbIN
pe3ynkraT TecTa.



MmmyHOoXxpomaTorpadua

Uccnenoyembin obpasel cycneHAMPYHOT B creuuaribHOM
oydepHom pacTBope. HagocagoyuHasa XUAOKOCTb
cMeluMBaeTCcs B onpeneneHHon Nnponopumm ¢ KOHbLIOraTom
— cneundPUYHbIMM aHTUTENlaMU, CBA3aHHbIMU C
OKpalleHHbIMM YacTULaMM naTekca.

YHacTuubl KOMMJieKca «KaHTUreH—KoOHbLIOraT» ABUraloTcs
BAOOJSIb HUTPOLUEJIJTHOJTIO3HOU MeM6paHbl, B KOTOPOU
UMMOOMNN30OBaHbI dHTUTEena, cneuuchqule K aHTUIeHY.

OHM CcBA3LIBAIOT YacTULbI ABUXYLLErocst KOMMNJsieKkca, B
TeCTOBOM 30He oOpa3yeTcs BMAUMAS NOSIOCa,
cBuaeTenbCTBYHOLWAA O HaNMU4YUKU onpegensemMoro
BO30yauTens B obpasue.

KoHTponbHasi nonoca, cBuaeTenbLCTBYIOLAs O TOM, YTO
MUrpauua oopasua Baonb MmemMobpaHbl NpousoLuna
HOpManbHO.

B pe3ynbraTte aHanu3a nosiBNSIIOTCA NOMOCHLI Pa3HOro
LBeTa, COOTBETCTBYHOLUX NPUCYTCTBYOLLEMY B obpa3ue
BO3OyaAuTento.



MmmyHOXpomaTorpaduma

4 3 2 1
eosivEsE | | — |

NMonoxuTtenbHbIn pe3ynbTaT 3kcnpecc-tecta RIDA Quick Verotoxin /
0157 Combi

dopmaT TecTa: BBepxy — Tect-kaccera, BHU3y — TeCT-NMoJsiocKa.

1 — yyacToKk BHeceHusi obpa3sua.

2 — y4aCTOK pacnonoXeHnsa KOHblorara.

3 — peakuMOHHas 30Ha; creBa HanpaBoO — KOHTpPosibHaA nonoca (C);
TecToBas nonoca, CBUAeTeNbCTBYKOLWas 0 Hanu4Ynm B obpasue
BepoToKcuHa (T2); TectoBasa nornoca, cCBUAeTeNnbLCTBYHOLWAA O HaNN4Ynn
aHTureHoB wtamma 0157 (T1).

4 — y‘-l)aCTOK abcopOumnm peareHTOB (3aKpPbIT MEHKON C Ha3BaHNEM
TecTa).



PUA (pagnoOMMMYHHbIN aHanu3)

High titer: Low titer:
low high
radioactivity  radioactivity

/]C:D f@ f TestAb Measurement of radioactivity

A A A Pa?ﬁntd MedUmver%om gce Hos
antibodies
a a6 .f””fAfA)S

Serum +tracer

A-——.

Antigen at solid phase

Principle: antibody in patient serum competes with radioactively
labeled test antibody

C. Radioimmunoassay (classical method)



PUA (paguOMMMYHHbLIN aHanNus3

<> radioactive antigen free

> unlabeled antigen antigen

baseline

unlabeled test Ag added

A ) *Ag
2Ab C—
qg A g

bound
antigen

2 *Ag A
&"\ >;*7’,

ratio
free:bound
radioactivity



PUA

— Radioimmunosorbent Test (RIST)

Plastic surface
Anti-IgE

™8

Labeled IgE*

Ty

IgE from patient serum

cpm

cpm

A
Plateau
(max. binding capacity)
80%
, B
; Amount of labeled IgE™*
s
N

Standard curve

Radioactivity

in test tube

IgE in patientserum

[
I
I
I

>

Amount of unlabeled IgEin IgE™ test solution



- Radioallergosorbent Test (RAST)

Addition
of antigen
(solid phase)

Wash

Patient serum with
IgE?

Wash

Addition of
labeled Anti-IgE

PUA

Cellulose plate
(solid phase)

Antigen

IgE

Anti-IgE




MMMYHOONOTUHT

— Western Blotting

Antigen samples

(= = = = Nitrocellulose filter
o ‘ M ‘ M ‘ M

4sps- | =

PAGE

Transfer
e

1111
1111

Separated proteins =
@ @ @ @ Incubation with
: specific Ab, washing,
Autoradiogram addition of labeled
anti-Ig

— Autoradiog- l

Visible raphy Filter rewash
e—

antigen bands
or enzyme

reaction

Fig.2.24 Antigen samples separated in a gel are transferred to nitrocellulose.
Non-specific binding of the antibodies to the filter is then prevented with serum
albumin or irrelevant proteins that do not cross-react with any of the antibodies
used. Antibodies specific for the antigens being sought are then added. Once im-
mune complexes have formed, the unbound antibodies are thoroughly washed
away and the remaining bound antibodies are labeled using anti-immunoglobulin
antibodies. These are in turn rendered visible by the autoradiographic procedure.

BNOTTUHT - (Blot -
NATHO) OCHOBaH Ha
coyeTaHuu
anektpodopesa u
UDA vnu PUA
AHTUreH BblAENAKOT C
nomouwbio 9P B rene
NMepeHoOCAT Ha
aKTUBUPOBAHHYHO
oymary nnm
HUTPOLENIONMO3HYI0
MeMOpaHy U
NMPOABIAIOT C

nomouwbio MDA,
(KOMMepYecKue)



NUMMYHOONOTUHTI

— Western Blotting

Antigen samples

S S - —_ Nitrocellulose filter
M ‘ M ‘ M ‘ M
~+SDS- —
PAGE
Transfer | —— -
>l e—
Separated proteins

1
@ @ @ ) Incubation with
. specific Ab, washing,
Autoradiogram addition of labeled
anti-lg

—_— Autoradiog- l
Visible raphy Filter rewash
—

antigen bands
or enzyme

reaction

Fig.2.24 Antigen samples separated in a gel are transferred to nitrocellulose.
Non-specific binding of the antibodies to the filter is then prevented with serum
albumin or irrelevant proteins that do not cross-react with any of the antibodies
used. Antibodies specific for the antigens being sought are then added. Once im-
mune complexes have formed, the unbound antibodies are thoroughly washed
away and the remaining bound antibodies are labeled using anti-immunoglobulin
antibodies. These are in turn rendered visible by the autoradiographic procedure.

Ha nonockun HaHocAT
CbIBOPOTKY OOMbLHOro

OTmMbIBaOT

HaHocaT
aHTUCBLIBOPTKY
Me4yeHyr dbepMeHTOM

Jo6aBnAaT XpoOMOreH
U3meHeHUue oKkpacku
Bo3amoxHa
paavorpadua ecnu
Ao6aBnAnu CbiIBOPOTKY

MeYeHYyHo
paanoakTUBHOW METKOM
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NMMMYHOONOTUHI

WESTERN BLOT REACTIVITY IN ONE HIV-1 SEROCONVERTER
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[lpoTOYHaA unTomMmeTpUNA

* [IlpoTO4YHasaA UMTOMETPUA U COPTUPOBKA — 3TO
coBpeMeHHas TeXHOsorusa obICTPOro
N3MepeHUus napamMeTpoB KNeToK Uiu
KNEeTOYHbIX KOMNOHEHTOB, OCHOBaHHAaA Ha
NPONYyCKaHUU CYCNEeH3UN MUKPOOOBLEKTOB
yepe3 30HYy YYyBCTBUTENbHOCTU npubopa ¢
BO3MOXHOCTbLIO UX nocreayoLwero
pa3aeneHnAa Ha OCHOBE U3MEPEHHbIX
XapaKTepPUCTHUK.

* Acnonb3oBaHne MOHOKNOHanNbHbLIX AT K CD-
aHTUreHam.



[lpoTOoYHaA uuTohnroopomMmeTpuUs

e PeHOTUNNPOBAHME KNETOK C NPUMEHeHnem
MOHOKJOHarIbHbIX aHTUTEnN

 U3yyeHune nponucdepaTMBHOU aKTUBHOCTMU
HOpPManbHbIX U ONYXOJieBbIX KNIeTOK Ha OCHOBe
aHanunsa Krneto4yHoro uukna

 BbisBrneHue dHeynJionaHbIX KITOHOB U
dNMOMNTO3HbLIX KJ1IeTOK

e« ABTOMaTHU4Ye€CKMNM cHeT (POPMEHHbIX 3/IeMEHTOB
KpOBM

 UccnepoBaHue pa3smepoB KIeToK

e OnddepeHumanbHbIN aHaNuU3 ¢ NOACYEeTOM
dopmMynbl KpoOBU
e BblaeneHne atTUNUUYHbIX KNeTokK



o o pw N2

IlocTOUHCTBA

BbicOoKas CKOpPOCTb aHanusa

Bonblias TOYHOCTbL U BOCNPOM3BOANMOCTb
N3MepeHunmn

HapeXHOCTb U 4OCTOBEPHOCTb pPe3yNnbLTaToB

AHanus3 TOYHOCTU N3MEepPEeHUN, CTO JaeT
BO3MOXHOCTb «KOHTPOJIA KayecTBa»

Bonbluas paspeluarowas CnocoOHOCTb U
YyBCTBUTENbHOCTbL MeToAa

. CnocobHoOCTL onpeaenAaTb U aHaNU3NPOBaTb

HUYTOXXHO Marble KOHLUEeHTpauumu Yyactuy, (npum
TPOMOOLMTONEHUAX)

[MpmeHeHue npu aHanuse KOMNbTEPHOU
TEXHUKU NpPU peructpauumn, HakonrieHun u
XpPaHeHUN JaHHbIX



Hepoctatku

 BbiCOKasi CTOMMOCTb annapartypbl Ons
NMPOTOYHOU LUTOMETPUMN

e [loporoBn3Ha oOy4YeHNA TeXHUYECKOro
nepcoHana

 OTcyTCcTBME NPAMOro BU3yaribHOro aHanu3a
O00BLEKTOB U U3YYEHUSA TOHKOU CTPYKTYpPbI
KNeTOK Mo CPaBHEHUIO C KOMMNbIOTEPHON
untochotoMopdomeTpuen PNKCMpoBaHHbIX
npenapaToB
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3anaun

MoacyeT U aHANKU3 KNETOYHbIX 3JIEMEHTOB, peaKo
BCTpeYarLWmuxca B nonynsauum (CTBONOBLIX KNETOK)

WUccnepoBaHue pacnpefeneHus KNneTok no cragusam
KNeToYHOoro uukna

N3yyeHne aHeynnouaHbIX KNETOK, OCOOEHHO B cny4asx,
Koraa 3TO 3aTpPpyAHUTENbHO NPU NOMOLLMU
Kapuonorm4yeckoro aHanumsa (HU3KMn ypoBeHb
nponudgepaumm NN KNeTkn HaxoaaTcsl B cTaguu G

KonnyecTtBeHHasa oueHKa JKCNpecCun" aHTUreHa

BbisiBNneHue KneTokK no Hanunuuio 2,3 n bonee
MMMYHOJSIONM4YeCKUX MapKepoB

MpunXN3HEeHHbIN aHaNM3 U COPTUPOBKA KNEeToK

EblCprIﬁ dHalin3 ANHaAMUKUN NPOTEeKaHUA KJITIeTOYHbIX
npoLueccoB B reTeporeHHbIX nonynaunax

BO3MOXHOCTb npenapaTMBHou COpTMpOBKVI B TOM
Yucre CTepMﬂbHOVI ans nocne.qyrou.l,eu pa60Tb| C
XNUBbIMMU KJTeTKaMu
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— Fluorescence-Activated Cell Sorter (FACS)

[lpoTOoYHas UMTOMETPUS
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B Histogram T\%vo-chahnne= a?alyé‘sis e
i f rt
s AT 3 Ao periphera cl>o lymphocytes
— Anti€<D8 /- 40-60% 1%
/4 ,_“,_‘ .'/ > :
J | 7
/ / : e
f J/
5 &
' — RN e Eaaa—
Fluorescence intensity (log 10) < : I
/ S) I~
', ’,/' | @Jl
Cells \ _/ : TP
~15-25% 20-30%

Buffer >
solution

Laser

v _—L
D@ M Q@@@f@ﬁ—

8 l fluorescence
-

90° deflection

Application
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fordroplet S
deflection y &

F

BbicTpoe nponyckaHue
CYCMeH3UU KNeToK Yyepes
30HY YYBCTBUTESIbHOCTU
npubopa (ao 30m/c c
pernctpauueun 1000 kn/c)

'Mctorpamma
cocTaBnsieTcs
(ycTaHOBeHMe WwKanbl
MHTEHCUBHOCTMU MO OCU
abcumucc no ocu opanHaT —
YUCTIIO KNEeTOK C AaHHbIM
3Ha4YeHneM U3MepsaemMoro
napameTpa)

NMpun namepeHun 2-x
napamMeTpoB AaHHbIe
npeacTaBnsAOTCA B BUAe
rpachuka B oByXMepHOU
cucTemMme KoopauHar.



N3mepeHue KneTOK MeToabl

— Fluorescence-Activated Cell Sorter (FACS)

Anti-C

L
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Fluorescence intensity (log 10) i
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—

A Histogram T}vo-chahnnelg?ah&sis o
of peripheral blood lym tes
—— Anti-CD4 Mgl ok : Nephay
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Green
fluorescence
b

Red

90° deflection
(granulation)

KoHaoyKkTomeTpusa —
Kanunnap aunametpom 70
MKM u anuvHowm 0,75
AnameTpa, ¢ bonbLuon
CKOPOCTbIO NponycKaeTcs
cycneH3unsa knetok. Mo obGe
CTOPOHbI OT Kanunnapa —
aNeKTpoAabl, Mexay
KOTOPbLIMU NOCTOAHHbIW
TOK. QNeKTpuYveckoe
COMPOTUBIEHUE KNEeTKN
Bbllle YeM 3feKTponuTta

PagnoyacTtoTHbIN aHanNus3
(RF —radio frequency)
pPa3HOBUAHOCTb
KOHAYKTOMETPUYECKOro
MeToAda Ha
reMaToriormyeckmx
aHanusartopax



N3mepeHue KneTOK MeToabl

— Fluorescence-Activated Cell Sorter (FACS)

A Histogram T\%vo-chahnnel gll\alyésis e
i t
— ARtiCD4 = Ao periphera (I)o lymphocytes
= |—Anti<D8 /- 40-60% | 1%
g y \ ‘/ 7 !
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Application 90° deflection
ot acharge é Feicwand (granulation)
t" é' 3 scattered light
Polarized field = (cellsize)
fordroplet = é@k
deflection

F

Perucrtpauus
cBeTopaccessHNA u
NMOrsfoLeHus.
CBeTopaccesiHue
OOyCnoOBMEHO KINeTOYHbIM
pa3mepom, chopmowu,
NMOTHOCTLIO,
OKpaluMBaHUEM U
rpaHynAapHOCTbLIO
BHYTPUKIETOYHbIX

CTPYKTYP.

PaccesiHHbIN cBeT OT
KNeToK U YacTul, COCTOUT
U3 AMPpPaKUNOHHbLIX,
pedpakUMOHHbIX U
pacceuBaroLLnX
KOMMOHEHTOB.



N3mepeHune KneTok - MeTtoabl
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Number of cells

U3mepeHue KneTOK MeToabl

Histogram
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— Anti-CD3
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— Fluorescence-Activated Cell Sorter (FACS)

Two-channel analysis

. of peripheral blood lymphocytes
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PnyopumeTpusa -
namepeHue drroopecueHUnU
Kpacuteneun, CBA3aHHbIX C
n3dupartesribHbIMU KNETOYHbIMU
CTPYKTypamu.

Peructpauusa dgpnyopecueHumnm
umMeeT NnpemmMylLlecTBa:
PrniyopecuUeHTHOEe U3ny4yeHue
NPAMO NPONOPLUUOHArIbHO
cneuncpmn4eCcKMM KNneToYHbIM
KOMMOHEeHTam

KoHueHTpauunsa Kpacutensa ans
nccrnenoBaHUA KIeTKU OoYeHb
HU3KasA, YTO MMHUMAaNbHO
CKa3blBaeTcH Ha
XXN3HEecCnocoobHOCTU OOBLEeKTa
Hedonyopecuupyrowime
coeAMHEeHNs MOryT
CTaHOBUTbLCH
dnyopecumpyroimmm npw
B3aMmmMoaeucTBumn ¢
BHYTPUKIIETOYHbLIMU
CTPYKTYypamu nnu coepmeHTamm



N3mepeHune KneTok - Metoabl

e MHOrouBeTHbIN aHaNU3 —
oO4HOBpeMeHHOe Ucnosib3oBaHue
HEeCKOJNbKUX (priyopecLEeHTHbIX MEeTOK
pa3Horo uBeTta. [lpeumyuiecrtBa:

e DKOHOMMUSA BPEMEHMU, pacXoaHbIX
MaTepuarioB U uccrnenyemMbixX KNneTok

* [loBbilLeHNEe YYBCTBUTENIbHOCTU U
MHPOPMAaTUBHOCTU aHanNMu3a

e CHMXeHue UeHbl peakTuBoB



N3mepeHune KneTok - Metoabl

— Fluorescence-Activated Cell Sorter (FACS)
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* N3yuyeHue nonapusauumu
donyopecueHUUN
nossonseTt
oxapakTepusoBaTb
BA3KOCTb UNWU
TeKy4eCcTb MeMOpaH,
KOTOpoOe oTpaxaeT
dyHKLUUOHaNbLHoOeEe
COCTOSIHUE KIEeTKMW.

 [Mpn nonapusaumnm
riazepHoOro usny4vyeHus
donyopecuupyroime
MOJEeKYynbl U3ny4varoT
NONAPU3OBaHHbLIU CBET.



N3mepeHune KneTok - MeTtoabl
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— Fluorescence-Activated Cell Sorter (FACS)

Anti-CD4

Two-channel analysis
fp n'ph ral blood lymphocytes

e AHanun3 curHana
BoNTHoBOU (hopmMbl
(aHanu3 copmbli
CUrHara) MOXHo
ncnonb3oBaTb ANs
N3MepeHus aaepHoro n
LuTonsaamMmaTu4yecKkoro
aAnameTpa. [MpnmeHseTcs
«weneBon aHanu3y -
rla3epHbIN Ny
dokycupyrotr oo 1 MKm, a
namepsieMble KreTKu
nepeceKaroT ero c
NMOCTOAHHOU CKOPOCTLIO.



N3mepeHune KneTok - MeTtoabl

— Fluorescence-Activated Cell Sorter (FACS)
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e CopTUpOBKa KNeTokK

CIyXXUT Ans
KNMOHUPOBAHUA KINEeToK a
TakKXXe And nosy4vyeHus
YUCTbIX CYCMNEeH3un
KNeToK Ans
nocrieayroLwiero aHanusa
npu NOMOLLUU ApPYrux
MeToAOoB
(mopdonornyeckumx,
3NIeKTPOHHO-
MUWKPOCKONMUYECKUX,
reHHO-UHXXEeHEePHbIX U

Ap.).



MMMyHOMarHuTHasa cenapauus KneTok

e HeratnBHOE M NO3UTUBHOE BblAesieHne
T-, B-, NK- knetok n MoHoLUTOB

 BbipeneHne CD34 cTBONOBbLIX KNETOK

e CucremMbl CHATUA YacTuu/aHTUTEnN C
BblOeNeHHbIX KNeTokK

* Yucrora BblaeneHHbIX dpakumn oo 99%
npu BbixoAe ueneBbiX KrneTtok >95%

 BblaeneHue KneToYHbIX NONyNALUUNA U3
LeNibHOU KPpOBU, KOCTHOroO Mo3ra, gpyrux
OUONOrMYecKmnxX XuagKkocrteun

e CoxpaHeHUe XXN3HeCnoCoOOHOCTU n
byHKUMOHaNbHbIX CBOUCTB KI1IeTOK

* BbipeneHune HLA-KneTok ans
cepornorm4yeckoro TunmpoBaHus (knacc |,
knacc lIl)

 BbigeneHne mumenougHbix (CD15),
aHpgoTtenuanbHbix (CD30),
nponudepupyrowmux (CD71) kneTok




