B3AEMOIISA AHTUT'EH-
AHTHUTLIO.
METOIU 11 BUSHAYEHHSI.



bynoBa akTHBHOI'O LICHTPY aHTHUTLI

epitope
antigen

antibody

Figure 1-15 biol: 7ed.(©

land Science 2008)

warlzblke raglon
of heaavy chain

hyparvarizbls ragians
Wﬁf by ch:a

hypsreariable
raglorg

warizsble

m%anu‘f
light chain | higpareariabla
raglorg of

light dhain

antigan-binding
e

Figure 25-31 Antlbody hiypervariable
reglons. Highly schamatized drawing of
hrw thie three WF&WBI’HDE reglons In
each light and haavy chain together fom
the antigen-binding site of an antibody
mokcula,

Figure 3-8 Immunobiology, 7ed. (© Garland Science 2008)



Cunbi MEXMOJIEKYNAPHOro NpUTAXeHUNA

—— —

AHTUTENO AHTUIreH

BopopoaHbie BN 0
%LDN - -~ N HexoBaJjieHTHI

3nekTpo- T
M o (o 3B’ SI3KH MioK
Do ®

Ban-pep-
BaanbCoBbl

- AHTUTLIOM TA
AHTUTCHOM
Puc. 9._2

Linsi BOBHMKHOBEHUS CUJI CBA3LIBAHUS (MEX Y aHTUTENOM
¥ aHTUreHoM) Tpebyetcs TecHoe cOnnxeHve B3anMo-
NenCTBYIOLLMX aTOMHbIX rpynn. BoaopoaHbie a3 0b-
Pa3yloTCA 3a CHET BOSOPOAHbLIX MOCTUKOB MEXy TakuMu
rpynnamu. 3nekTpocTaTtuyeckoe B3aMMoaencTeme Bo3-
HUKAET BCNeACTBUE NPUTSXEHUS NPOTUBONONOXHO 3apsi-
XEHHbIX ATOMHbIX MPYNM, PAaCNONOXEHHbIX Ha BOKOBbIX
Liensix Cea3biBaomxcs 6enkoB. BaH-aep-eaanbCosbl
cena3v 00ycnoBneHbl B3auMOAEVCTBUEM MEXIY 3NeK-
TPOHHbIMY 060NOYKAMU MONEKYN (B AAaHHOM CNy4ae Mex-
Ay VHAYLMPOBaHHbIMU konebarenbHbiIMKu AMNoNsMu).
Mr'vapogobHoe s3avmopencTeue, cnocobHoe obecneyun-
BaTb A0 1/2 obLuen 3Heprum ces3n Mexay aHTUreHOM U
AHTUTENOM, — 3TO CUNbHOE NPUTSIXEHVE B BOAE MEXay
HenonspHbiMy (TMApPOodoBHLIMK) rpynnamMuv, KOTOpoe
NOYTY NONHOCTLIO YCTPAHAET UX KOHTAKT C BOAON. B 3a-
BMCVMOCTU OT TUNA CBA3U pa3nNU4aloTCH BENVYUHbI ONTuU-
ManbHOI O A5i9 CBA3bIBAHUSA PACCTORHUA MEX Y B3aUMO-
OEVCTRYIOLLUMMW rpynnamMu.

rmapodobHoe
B3aUMOLEWCTB




Noncovalent forces

Origin

Electrostatic forces

Attraction between
opposite charges

Hydrogen bonds

Hydrogen shared
between electronegative
atoms (N,0)

Van der Waals forces

Fluctuations in electron
clouds around molecules

van der Waals forces

oppositely polarize 5= st
neighboring atoms
H_H

Hydrophobic groups interact H> 0 0

unfavorably with water and H ot H
Hydrophobic forces tend to pack together to 8~ O<,

exclude water molecules. 5~

The attraction also involves ot

Figure 3-9 Immunobiology, 7ed. (© Garland Science 2008)




APIHHICTDb AHTUTLI

A@}IiHHICTIO 200 CIIOPIHEHICTIO AHTHUTIJI 10 AHTUTEHY HA3UBAKTh
Pe3yJbTYI04Yy CHJIY IX B3a€EMO/Iil, IKA € CYMOI0 CHJI IPUTATAHHA Ta
BIIIITOBXYBAHHSA, [0 AIIOTHh Misk aKTUBHUM HeHTPOM AT i emitomom Al
AQIHHICTH BiIoOpaxka€e 3MaTHICTh AHTUTII (POPMYBaATH CTAOUIBbHI IMYHHI

KOMILJIICKCH.

AbDuUrKOCTL aHTUTEN

CunsHoe NPUTAXEHNE ~

CunbHoe oTTankueasue -
cnaboe oTTankusaxme ‘ cnaboe npuTsxex1e
| ADDUHHOCTE = £ CUN APUTAXEHUS U OTTanKUBaHUS
Puc. 9.5

ADODOUHHOCTL aHTUTENA K AHTUINEHY — 3TO PE3YNLTUPYIO-
a5 BO3HUKAIOLLMX MEXOY HUMU CUN NpUTIXEHUs N OT-
TankmeaHus. BoicokOaddrHHble aHTUTENa TOYHO KOMI-

NeMEeHTapHL! N0 KOHPOpMaLMM aHTUreHy, a H1M3koad-
PUHHBbIE, HANPOTUB, HETO4HHO.



(1) xiMiuHa peaknis nepmoro nopsiaky | AL ]| + [ AT | [ATAT |
Al — BIJIbHUM AHTHUTEH;
AT — BLJIbHEe AaHTHUTLIO;
AT'AT — KoMILIEKC AHTUT€H-aHTHUTIJIO;
K., - KOHCTAHTAa MBHUAKOCTI acomiaii;

1
K, - KOHCTAHTA HIBUAKOCTI JUCOUIANil KOMILJIEKCY aHTUTeH-aHTUTLI0 (AT'AT)

2
V, =K, [l - [AT]
V=K, - [ATAT]

3a yMoB piBHOBaru, KoJim V, =V, , MOKHA 3alIMCaTH:

k- [AT][AT] = K, -[ATAT]

k KencrSurandi ALl
a

k, 2) AF]X[AT]

, M'! ago a1/moab



Po3paxyHok apiHHOCTI AHTUTLI

Pacuer apPpuHHOCTH aHTUTEN

Peakuuu aHTUreH—aHTuTeno
obparnmbl

At Ar ATAr

N Ba

4

MNpumerumocTe 3akoHa
JIeNCTBYIOUMX MacC

KoHeTaHTa paBHOBECURA, UNK
adduHHOCTH, K, paccHUTLIBAETCH Kak

[ATAr]

AT

Puc. 9.6

Bce peakumm antured—aHTmTeno obpatnmel. MNoatomy

OHU OMUCLIBAIOTCS 3aKOHOM AENCTBRYIOLMX MACC, YTO no-
3BONFAET paccunTaTb aQPUHHOCTE aHTUTEN KAK KOHCTAaHTY
paeHoBecus, K. (KBaapaTHeie CKOBKM 03HAYAIOT KOHLIEHT-

paynio peareHTos. )



K d=1/ I(a - KOHCTaHTa JucoIlnalii;
Ka>105M'1 - crieriudivHe 3B'sI3yBaHHS;
Ka>1 OSM'I -BUCOKOCIIeIIU(1YHE 3B'sI3yBaHHS;

Ka<1 0°M - HU3bKOCHEU(PIYHE (aHTUTLIA IPOTHU
BYIJICBOIB)

K - TepMonunamMidyHui mapameTp:

AF=-RTInK_, ne R- razosa nocriita; T- abcomtoTHa
temrneparypa (KeabBin); A F - 3MiHa BIIbHOI €HEprii
B3aemomii Al'-AT.



(1) ximiuna peaxmis nepmoro nopsiaky [AI] + [ AT] [ATAT |
Al — BIJIbHUM AHTHUTEH;
AT — BLJIbHEe AaHTHUTLIO;
AT'AT — KoMILIEKC AHTUT€H-aHTHUTIJIO;
K., - KOHCTAHTAa MBHUAKOCTI acomiaii;

1
K, - KOHCTAHTA HIBUAKOCTI JUCOUIANil KOMILJIEKCY aHTUTeH-aHTUTLI0 (AT'AT)

2
V, =K, [l - [AT]
V=K, - [ATAT]

3a yMoB piBHOBaru, KoJim V, =V, , MOKHA 3alIMCaTH:

k- [AT][AT] = K, -[ATAT]

k KencrSurandi ALl
a

k, (2) AF]X[AT]

, M1 ago a/monp



KiHeTH4YHI po3paxyHKH

3a yMOBH - [AF]3 >> [AT]3 , OTPUMYEMO
3)
. . [ AI'*AT |=
3r1n§0 3 (1) Ta (2).1 CUCTEMOIO K, [AT], ‘[AT] / 1+ K [AT] - anasor
PIBHAHD MATCPIAJILHOTO piBHsIHHS Mixaenica-MeHTeH;
Oanancy MpU BUCOKUX KOHIEHTpamisix [Al]
[AT], = [AT] +[ AI""AT ] [AT"-AT] = [AT], — KoHLIEHTpaIlis
[AF]3 =[AI'l +[ AT-AT ] (3), KOMIUJIEKCY CIPSIMOBAHA JI0 3arajibHO1
KOHIICHTpAIlll aHTUTLI (rpadik).
hi(S [AT]gi [AF]S- 3arajibHa KOHIICHTPAITis
AT i AT,

[ AI'-AT ] - konuenTpartis 38’ s13anux AT uu AT,
[AT] 1 [AT']- xonuenTpaitist BuibHUX AT un AT,

onepxyemo (4)
[ AI'AT | = k, [AT], [AT]/ 1+ Kk, [AT]



IIpu po3paxyHky Ka BH3Ha4arOTh TaKy KOHIIEHTpallito aHTUTeHYy [Al']
IpY SIK1M MOJIOBMHA AHTUTUI 3HAXOJUTHCS Y BUITISAII KOMILUIEKCY 3
anrtureHoM [AI'*AT] = [AT] /2 . BpaxoByrwouu (3) 1 (4), orpumyemo (6):
[AL'] '=1/ k_ +[AT] /2

!
3 9

[Ar-Ar]

Puc. 9. 3aBHCHMOCTh KOHIEHTDAIHH
obpasywoineroca komnJjekca [Ar-At] or
ofuiefl KOHIEHTPAIHH aHTHIEHa B pa-
crBope [Ar],



+

Anmumens

+

Avmumeno

Puc. 1.1. OcnoBHOR NpHHUMN MeToZa CBASHBAHHH, P3CCMOTPEHHHHA Ra npHMepe pajpuo-
AMMYHOJIOTHUECKOTO aHanu3a. JIOMyCTHM, 4TO SHTHIeH H aHTHTENO B OnpefesieHHHX KOJAH-
secTBax (8sepxy) BsanMopeficTBYIOT APYT € APYrOM, 06p3asys KOMIeKC aHTHTeH — auTH-
resio; B COCTOSHHH DP3BHOBeCHA B cucreme OyZer cofepx3rbcs KOMIJIEKC aHTHTeH = aHTH-
rejo (MepeKpHB3OmM3snca J0H3 B) u nexoTopoe KonuyecTBO CBOGOZHOTO auTHTENa H CBO-
Sogmoro amturens (Jons F). JlonycTuM Telepb, ¥TO KOJHWECTBO AHTHTEJA OCT3eTCH Mpex-
HHM, 3 KOJHUECTBO AHTHTeH3 yBeJHuuBaercH (8nusy). Toras B cOCTOSHHM PABHOBECHA KO-
NHYECTBO KOMHJIEKCS SHTHIEH — aHTHTeNO (3038 B) ToXe yBeAHUHTCH, HO KOJHNECTHO CBO-
Sopmoro amtureHa (soma F) ypesmumrcs B eme Ooxbmedt crenmend, H OTHOMEHHe CBAS3H-
HOTO aHTHMeHa K c8060OAHOMY TSKHM 06Da30M VHeHbLHINTCS.



PiBussHHsa Ckeruapaa:
B - KOHIIEHTpAallls 3B'13aHOr0 AaHTUT'CHY;
F - KOHIIeHTpalllsl BIJIBHOTO aHTUTCHY
N - KUIBKICTh IIEHTPIB 3B'A3yBaHHS AaHTUTLI

[AL-AT] / [AT']=k_[AT] - [AL-AT] =
=K ([AT] -[AT"-AT]) - 3rigHo 3 piBHsAHHAMA 1, 2, 5

%zka(n—B)



I'pacdik Cxeryapaa ajst MOHOKJIOHAJBHHUX (A) i
noJikJI0HAJBbHUX (B) aHTHTLI

%zka(n—B)

BIF BIF 5




I'padik Ckeruapaa 1Js1 MOHOKJIOHAJBHHUX |
MOJIKJIOHAJIBHUX AHTUTIJI

_ sm ..ngly“ ___________________________________________
Single antibody Mixture of antibodies Mixture of antibodies
f
Conc
of free \
antigen (c) | ™\, slope = assocation slope at x=1
4 N\ constant s average
W (K} associaton
\ conssant {K)
\\\
T \il T 1 T
1 s 2 1 2

Moles anligen bound per mole anlibody (=r)




N

)

E

N

R

N

AR Hatmor =K

AN

R

%

t

R

R Qbwias

§ N HOBUERITPa Y0 F
X CORSBIOANUES D
§ 3 N\ | Aeennma

KORKERmPARLS CORIBHHOE PParyil

Puc. 1 16, IIpuMenenne rpaduka Cxaruapsa AaR onpedenenus seauuuun K. Jas cucremul,

xapakrepuayomefic oquolt koucTauToR pasuomecuf (K), Hoay4aioT NpAMYIO AHHHIO, HAK/IOH

KoTopoRt GncsieHHO pased Beduunue K, a TOYKa mepecevenust ¢ ocbio abcuuce oTceKaer OT
Hee OTPe3oK, pasukl 06meft KOHUEHTpalWH CBAIWBAIOULEr0 AreHTa.



METOJU JOCJIPKEHHS B3AECMOIT
AHTUT'EH-AHTUTLIO.
IMYHOXIMIYHUA AHAJII3.



MeToau IMYHOXIMIYHOI0 aHAJII3Y

[Ipsimi (Oe3mmocepesHi) METOM BU3HAUCHHS PEAKIII
aHTUTEH-aHTHUTLI0. KOMIUIEKCH, 110 TIPH [IBOMY
yTBOPIOIOTHCH, 1):[eHTH(1)1Ky}0TI> BI3yasbHO a0o0 3a
JIOTTIOMOTOF0 TIPOCTUX ONTHYHHUX MPUaaiB. Jlo Takux
METO/IIB HAJIC)KATh MPEIUIITALIS B PO3YHHI, TEl,
arJIOTHHAILI OaKTeplil, arTOTHHALIS €pUTPOLIUTIB
BIpyCaMH, aHTUTLJIaMHU (IpsiMa reMarIFOTUHALIS).

Peaki1iii macuBHOI arIrOTHHALIT (TOOTO arIFOTHUHALIIT
YaCTHHOK, 3 OBEPXHEIo skuX 3B°s13aH1 AT 4n AT). Le -
METO/IM MTACHBHOI (HEMpPsIMOI) reMarfoTHHALI,
JaTeKCcaraOTUHALT, KOarJTFOTHHAII].

[HIMKaTOPHI METO/IN, 3aCHOBaH1 HA BAKOPHCTAHH1 PI3HUX
MITOK (130TOITHHX, (pIIyOPECLECHTHNX, ITApaMarHITHHUX,
(bepMEHTHHUX ), AJ1s1 BUSBJICHHS PeaKIlli aHTUT€H-aHTUTLIO.
Le - imyHO(epMEHTHHH, IMyHO(IIyOPECLCHTHUH,
pailoOIMyHOJIOTIYHUH aHaI3, IMyHOXPOMATOTr padaHuUM
aHaJ13 1 T.]I.

MeTox IMyHOCEHCOPIB Ta METO/ TEHHOTO 30H Ty BAHH
(Fish method).



YyTuBICTH Pi3HUX IMYHOXIMIYHUX METOAIB JOCTIIKEHb

ILUIRREE N  Sensitivity of various immunoassays

Sensitivity”

Assay (ng antibody/ml)
Precipitation reaction in fluids 20-200
Precipitation reactions in gels

Mancini radial immunodiffusion 10-50

Ouchterlony double immunodiffusion 20-200

Immunoelectrophoresis 20-200

Rocket electrophoresis 2
Agglutination reactions

Direct 0.3

Passive agglutination 0.006-0.06

Agglutination inhibition 0.006-0.06
Radicimmunoassay 0.0006-0.006
Enzyme-linked immunosorbent

assay (ELISA) <0.0001-0.01

ELISA using chemiluminescence <0.0001-0.011
Immunofluorescence 1.0
Flow cytometry 0.06-0.006

"The sensitivity depends upon the affinity of the antibody as well as the epi-
tope density and distribution.

TNote that the sensitivity of chemiluminescence-based ELISA assays can be
made to match that of RIA.

SOURCE: Adapted from N. R. Rose et al,, eds., 1997, Manua! of Clinica!
Loboratory Immumology Sth ed, American Society for Microbiology,
Washington, D.C.



ExcnepuMeHTAJdbHI iAX0aU, AKI
BUKOPUCTOBYKOTHCH B IMYHOXIMIYHHUX
MeTOAAaX

 MeToauyHl MIAXOAW, IO 3aCHOBaHI Ha 3MIHI (PI3UKO-XIMIYHHX
BJIACTUBOCTEH aHTUICHIB (AaHTUTLI) M1J] YaC YTBOPEHHS KOMILICKCY: 3MI1HA
(bayopecIeHIlli, 3MiHa CTyIIeHs noisipu3aliii GayopeceHInli 1 T. 1.

e Po3aineHHsT BIIBHOTO 1 3B'A3aHOTO AHTUICHY, SIKE BIJOYBAa€ThCI 3
3ayYCHHSIM METOAIB (pakIIiHOrO ocamkeHHs (LeHTpUuyryBaHHs),
PIBHOBA)KHOTIO J11aJ113y, rejib-(QUIbTpallii.



(a)

PiBHOBa:XHUM JiaJ1i3. BuzHayenHst agiHHOCTI

AHTHUTIJI METOIOM PiBHOBAKHOIO AiaJIi3y

K, =B/F-*(n-B)

Control: No antibody present
(ligand equilibrates on both sides equally)

A B

®
\ | — ]

Initial state

Equilibrium

Experimental: Antibody in A
(at equilibrium more ligand in A due to Ab binding)

Antibody -

B

M
.

A L

Initial state

Ak
B

+— Radiolabeled

ligand

Equilibrium

(b)

100

50

100

Concentration of ligand, M

50

Control

Experimental

o]

Ligand bound
by antibody



PiBHOBAKHMM TiaJii3

{a) Homogeneous antibody

4.0

r

Intercept = n

Scatchard plots are based on repeated equilibrium
dialyses with a constant concentration of antibody and varying con-
centration of ligand. In these plots, r equals moles of bound lig-
and/male antibody and ¢ is the concentration of free ligand. From a
Scatchard plot, both the equilibrium constant (K.} and the number of
binding sites per antibody maolecule {r), or its valency, can be ob-
tained. (a) If all antibodies have the same affinity, then a Scatchard
plot yields a straight line with a slope of —K,. The x intercept is n, the
valency of the antibody, which is 2 for g5 and other divalent Igs. For
Ighd, which is pentameric, n = 10, and for dimeric Igh, n = 4. In this

(b Heterogeneous antibody

: #3
4.0 - \
=4
3.0
_); « 108 o Slope at rof 1/2 n = -K
L8
2.0
( __________
1O ]
I
I
i o \\/Intercept =n
1 BN
1.0 2.0

graph, antibody #1 has a higher affinity than antibody #2. (b} If the
antibody preparation is polyclonal and has a range of affinities, a
Scatchard plot yields a curved line whose slope is constantly chang-
ing. The average affinity constant K;, can be calculated by determin-
ing the value of K, when half of the binding sites are occupied (ie,
whenr = | inthis example). In this graph, antiserum #3 has a higher
affinity (Ko = 2.4 % 10%) than antiserum #4 (£, = 1.25 % 10%). Mote
that the curves shown in (a} and (b) are for divalent antibodies such

as g,



PEAKIII MIPELMIIITALII



XapaKkTepuCTUKA AHTUICHIB 1 AHTUTLI , 1O
YTBOPIOKOTH KOMILIEKCH B pPeaKIisX
npenumiramii i armroTHHALL

POLYCLONAL ANTISERUM MONOCLONAL ANTIBODY




Kpusa npenumniramnii I'eiizesib0epra i THM yrBOpeHux
iIMYHHMX KOMILJICKCIB MPH Pi3HUX CHIiBBiAHOIEHHAX
BMICTY AHTUTCHY i AHTUTLI

2
5
E
5
31 3
=
N\
[Al]
A A
< > —< >



CHiBBiAHOIICHHS KOHLICHTPAII aHTUIEHIB 1 aHTUTLI, KOJIU

CIIOCTEPITa€THCSI YTBOPEHHS MAKCUMAIBLHOIO Oocany (MpeuIiTary),

Ha3MBAETHCS TOUKOIO €KBIBAJIEHTHOCTI peakiiii. MiHIMaIbHI 1 MAaKCUMaJbHI
3Haue€HH4 criBBiAHOIIEHb Al'/AT, B Mekax SIKHX 1€ CHOCTEPIratoThCs

JOCTYIHI OKY OCaJy, BU3HAYAIOTh SIK 30HY €KBIBAJICHTHOCTI.

RS - P

Antibody-excess Equivalence Antigen-excess
zone zone zone
s excess Ab + + + + s = = e = =
upernatants excess Ag el | oY W . + o+ + ¥

Antibody precipitated

A4

Antigen added



Peakuyua npeuunurauvv

3oHa n3bbiTka
anTuTen

30Ha
3KBMBAIEHTHOCTH

30Ha n3bbiTka
aHTUreHa




AHTHUTLIA NPEUUIITYIOTh PO3YMHHUMA AHTUIEH.
Kpusa Ieigean0epra.

Amount of antbady precipitaled

Amount of anigen added




Representation of Precipitin Reaction

Ag-Ab complexes precipitated

'y

n

Zone of Equwalenoe.
antibody excess ’f— zone '€ antigen excess_)

Ag added




Peakuii arumioTMHALIT — OCA/PKCHHS! aHTUTIJIAMU KOPIYCKYJISIPHUX aHTUTCHIB
(KJTITHH, BIPYCHMX YaCTOYOK 1 T.n), peakiii Npeuumnitali- 0CaJ»KEHHs MOJIEKYJI, 1110
MarOTh aHTUT€HHI BIaCTHUBOCTI.

Peakuii npemunitanii BUKOPHUCTOBYIOTH JIJI1 BACOKOJAMCIIEPCHUX aHTUTCHIB, K1
BU3HAYAIOTHCSI OKPEMUMHU MoJIeKyJiaMu. Ha BIIMiHY BiJl peakiiiii arroTHHAI]
peaxiiisg YTBOPEHHS 0cajy B peakilii mpeluumiTalii iae 10CUTh NOBiILHO, caM

NPELUUIITAT Ma€ HUXKYY IIUTBHICT 1 MOYKE 3 4aCOM JIUCOIIIFOBATH.

¥/{ Obpa3zoBaHue
el MMMYHHbIX
/ . " KOMMeKCcoB

C Monekynamu
\< aHTUreHoB
[Mpeumnuraums
Vo
d s
/)" A Obpa3soBaHve
b 7 /7 U WMMYHHbIX KOMM/IEKCOB
.y ( |  CaHTUreHHbIMU
% NS /A YacTmuamm

(3puTPOUMUTLI, NaTEKC)

| \ i
\ A - /
f=
\ /
e

ArrnioTUHauma

b. MpeuunuTaumusa n arrnloTUHaUUA




KOJIMYECTBEHHBLIE OTHOIIEHNA AHTHTEH-AHTHTEIO
ITPH ATTJIIOTHHAITMH U ITPETTMTIMTAITHH

H36piToR OnTuManbHoe I36BITOR
AHTHI€HAa COOTHOLLIEHHE AHTHTeIAa
. - ‘ -
AHTHIeH He pazgeaen 1:2 1:4 1:8 1:16 1:32
AHTHTETO
AHTHIEH
AnTHTET0

CooTrHomenue 1:2

15:1 4:1
H30bITOR AHTHTE€HA OnrumaabsHoe H30bITOR AHTHTET
COOTHOLIEHHE

Heboapmue arperatsl

Boabmue arperatel  HeGoapmme arperarsl
MuHEHEMYM 0CcaaRa MagrcamyMm ocagka  MHHHMYM ocaaka

AHTHTeH 4- BATeHTHBII, T. €. CIIOC00eH PearnpoBaTh ¢ 4-MA AHTHTETAMH
AHTHTe10 HMeeT 2 AHTHIeHC BA3BIBAINHX YIaCcTKa



Peakuis npeununmiranii B piakii gasi

TypouanmeTtpusa A

1 | (l3mepeHuMe nornouteHms )
46}

JNazep/ doTopeTtekTop
KBapueBas famMna

LeTtekTop
paccesHHOro cBeta

Hedenometpus
(M3mepeHmne MHTeHCUBHOCTH
paccesHHOro ceeTa)

)




Peakuil npeuumiTamnii B reJi



IHoaBinHa iMyHOIM(Y3ifA-
METOd YXTEepJIOHI

1. B oTae1BHEIe TYHKH BHOCAT PacTBOP, COJEPAAIIHH AHTHICH H CYCIIEH3HIO aHTHTEL.

2. OCTaBIAIOT CHCTEMY B VCIOBHAX, 00CIEUHBAKMHEX JHODVIHI0 000HX KOMIOHEHTOE.

3. Uepes MoT0KeHHOE BpeMA QHKCHPYIOT 00PA30BAHHE 0CATKA B T/ MEAIY TYHKAMH.
[TpH HeOOXOIHMOCTH I'eTs OTMEIBAKOT OT He BOIISIIIHX B KOMILTEKCE O&TKOB H
OKpANIHBAIOT KPACHTETeM, CBABIBAIOIIEMCA ¢ OekaMH (HanpuMep, KyMaccH cHHEM)

A. B nccaeayemom odpasie OpHCYTCTBYeT OAHH AHTHTeH

B. B ncciexyemoym ofpasie mpHCYTCTBYET ABA AHTHI€HA, CIIOCOOHBIX
B3aHMOJelCTBOBATD ¢ JAHHBIMH AHTHTEIAMH

ofc



Peakuyus npeuunurauum B rene:
ABoHan ummyHoandPysun

IHoasinHa imyHoaudy3is-
MeTOX YXTepPJIOHi

1. UpeHTuyHbIe anUYo N

BuxkopucroByeTbcs OJTHA

aHTUCUPOBATKa 1 J1Ba
3pa3Ka, sIKl1 aHaI13YI0Th

2. HempenTuumbie anTUrems: Ha MPUCYTHICThH JJAHOTO

| AHTUI'CHA
2 @

|

,

aHTK-1,2,4

aHTm-1

‘wnopa»‘

antm-1, 2




IHoaBinHa iMyHOAM(Y3iA - METO
YXTepJioHi

BuKOpHUCTOBYETHCS OJIHA aHTUCUPOBATKA 1 JIBA 3pa3Ka, skl aHaJ13yI0Th
Ha MPUCYTHICTh JAHHOTO aHTUT€HA

C. Hcnonp30BaHA 0JHA AHTHCHIBOPOTKA U ABa 00pa3ma, aHAIH3H-
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IHoaBiliHa iMyHOaM(Y3isl - METOA YXTEpPJIOHI

Double Diffusion (Ouchterlony)

When both Ab and Ag diffuse towards each other and give different patterns
1. Patterns of Identity (identical ag in the wells)
2. Patterns of Non-identity (non identical ab and ag in the wells)
3. Patterns of Partial Identity (Ag; has some epitopes of Agy)
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IIpocra pagiajgbHa iIMyHOauYy3isl.
Metox MaHuiHi.

Radial Immunodiffusion

The wells contain ag at different concentration while the ab is distributed
uniformly in the agar. Thus the precipitin line is replaced by the diffusion ring.
The distance the precipitin ring migrates from the center of the ag well is
directly proportional to the concentration of the ag. Concentration of the
unknown can be calculated by plotting the graph comparing the diameter of
the rings of the known concentration.

Ring diameter
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IIpocra pagiajgbHa iIMyHoauy3isl.
IHoaBiiiHa iMyHoau(Yy3is.

RADIAL IMMUNODIFFUSION

DOUBLE IMMUNODIFFUSION
\n tibody

Agar matrix Precipitate
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BcTpeunbii anexktpodopes u pakeTHbl anekTpodopes
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MeToau arimroThHAaIl

[lo npoBefeHuns peakLmu:
ArrniotTuHauua XMMUYecKoe CBA3bIBaHWE
HecyLnx aHTUreHbl ,

TECTOBbIX 3PUTPOLUTOB \ DPUTPOLLUTI
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The Coombs Test
Antibodies against Immunoglobulins also called anti-immunoglobulin test.

Assumptions:
1. lg from one species are immunogenic when injected to another species
2. many of anti-immunoglobulin bind with antigenic determinants present

on the Fc portion of the antibody and leave the Fab portion free to react
with antigen

Antgen Antibody No Anti-lg Agglutination
() agglutination



KOHKYpPEHTH1 IMyHOXIMIYHI METOIH

Amount of label bound to antibody after incubation of constant amounts
of antibody and labeled antigen
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Labeled Antibody Separation of Bound 3 "units"
antigen (in deficiency)  antibody-bound label of unbound
(9 "units") from non-bound (6 "units") label

label
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AHaJui3 3B'si3yBaHHs aHTUTeHY 3 aHTUTIOM. [{nst PIA: A — kpuBa Hacu4YeHHs

3B'I3yBaHHS MI4eHOr0 (¥) aHTUIreHY 3 MOCTIMHOI KIJILKICTIO aHTUTII. B — kpuBa
KOHKYPeHIIil 3B'A3yBaHHSI MiY€HOT0 i HEeMIY€HOT0 AHTUTEeHY | BU3HAYECHHS
KOHIeHTpanil aocaigkyBanoro antureny X ( [AI']x )
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Ha6op peaktusos CTEPOH—E3—125) npeaHasHaven anA npamoro (6es-
3KCTPAKUMOHHOr0) OnpeaeneHWA 3CTPUONa B CbIBOPOTKE KPOBM Yenoseka
MeTOAOM PaavMOMMMYHOMNOr MYeCcKOro aHanusa.

KonuyectseHHoe onpeaeneHvwe 3CTPUONa B CbIBOPOTKE KPOBWU YenoBeKka
MOXeT NPeACTaBNATbL AWArHOCTMYECKYI LEeHHOCTb NpW OUeHKe COCTOAHMA ¢e-
TONNAUEeHTapHON CUCTEMBI,

COCTAB HABOPA

1 nakoH 125§ — actpuon (90—-180 kbBk)

6 chnakoHoB KanubpoBoYHble NPO6LI CLIBOPOTKU KpoBM, coaepxawue 0, 2, 5,
15, 50, 200 Hmons/n acTpuona

1 hnakoH aHTUCLIBOPOTKA K 3CTPUONY

1 hnakoH NpeuunUTUPYIOLLMIA peareHT,

Ha6op paccuutan Ha 100 onpeaeneHni.

CTAAUN AHATTN3A

1. [lo6aBneHne B uHKybBauuOHHbIE NPOBUPKKU CneaylLWUX KOMMOHEHTOB:

— KanubpoBOUHbIX U ornpeaenAeMbix Npob;

— 125 j—3cTpuona;

— CMECHY aHTUCbLIBOPOTKMU C NMPeLUnuTUpPYyOLLUM peareHToMm,

2. NHkybauua 2,0 vaca npu 18—25°C,

3. UenTpudyruposaHue v yaaneHue Haaocafo4YHOM KUAKOCTH.

4, NamepeHne ak TMBHOCTM OCaaKa Ha raMMa-CHeTYMKe.

5. Pacuyetbl, nocTtpoeHve KanubpoBOYHOro rpacdumka, onpegeneHue KOH-
ueHTpauum E3 B cbiIBOpOTKE KPOBMW,

TunuiHbIM KanubpoOBOYHBIN rpauK
99
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20¢

L. Hmarns/n

B - piBeHb 3B’3aHOTO
B pe3yibTaTi peakirii
AT'-AT miueHoro

1251_ AF,
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pagl0aKTUBHO-
migernoro '2°I-AT,
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PO3BUTKY IJIOAY
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Infected serum

o¥
Unlabeled / \.

HBsAg

[125]] HBsAg  [!35]] HBsAg  Uninfected

.. e® serum

Ny il

AntiHBsAg

23] bound

L1351 bound

LEIETEEN A solid-phase radicimmunoassay (RIA) to detect
hepatitis B virus in blood samples. (a) Microtiter wells are coated
with a constant amount of antibody specific for HBsAg, the surface
antigen on hepatitis B virions. A serum sample and [”"‘"I]H BsAg
are then added. After incubation, the supematant is removed and
the radioactivity of the antigen-antibody complexes is measured. If
the sample is infected, the amount of label bound will be less than

CKpMHIHT JIOHOPCHKOI KPOBi HA MPUCYTHICTH
Bipycy renarury B meroaom tBepaogaznoro PIA

(b)

60

50

Approximately linear part of curve
40 —

] HBsAg bound to anti-HBsAg, %

25

L

20 -

0 | | ] ] | |
1 2 3 1 5 6
Concentration of unlabeled HBsAg. ng/ml

in controls with uninfected serum. (b) A standard curve is obtained
by adding increasing concentrations of unlabeled HBsAg to a fixed
quantity of ['**IJHBsAg and specific antibody. From the plot of the
percentage of labeled antigen bound versus the concentration of
unlabeled antigen, the concentration of HBsAg in unknown serum
samples can be determined by using the linear part of the curve.
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OCOBJUBOCTI IMYHO®EPMEHTHOI O
AHAJII3Y
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da3zi

4. depmeHTH 1 CyOCTpaTH
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OCOBINBOCTI IMYHO®EPMEHTHOI'O AHAJII3Y

depMeHTH i cyOcTpaTH

Ilepokcuaasza xpony (I1X)-Horse radish peroxidase (HRP).
CyOctpatu npu hoToMeTpii - TeTpameTuaoeH3uauH (aur1. TMB) ta

ABTS (2,2'-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid)

Jly:xkna docharaza — cyocTpar npu hoToMeTpii —
napasiTpodeniadocdar

lanakrTo3umgasza- cyoctpar npu Gporomerpii —
HITPO(EHUITAIIAKTO3HU /T



ELISA- Enzyme-Linked ImmunoSorbent Assay

Copouiitnuil imynoghepmenmuuii ananiz

HRP-Linked Antibody

ELISA

Detection Antabody

Target Protel

Capture Antibody

Sandwich Elisa
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ELISA- Enzyme-Linked ImmunoSorbent Assay
Copouinnui imynoghepmenmuuii anaiz

ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA)

i

Coat well 7 Coat well Measure color
with antibody Add Antigen with antibody Add substrate change




ELISA- Enzyme-Linked ImmunoSorbent Assay

Copouiitnuil imynoghepmenmuuii ananiz

HRP-Linked Antibody

ELISA

Detection Antabody

Target Protel

Capture Antibody

Sandwich Elisa
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Hetekumns cneumduryeckmnx aHTUTen
NPOTUB aHTUIreHa C MOMOLLbIO
MeYeHbIX PepMeHTOM

BTOPUYHbIX aHTUTEN (KOHboraTos)

e

MoHoko-
HanbHbLIN Ig

& 2 AHTUreH
[Monukno-
HanbHbIV Ig

C3HABMY-ELISA (Hanp., kponuka
L7151 YYBCTBUTENBHOM AeTeklum  NMPOTUB XY)
aHTUreHa (Hanp., UMTOKMHOB)
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AAHTMTGJ’!O & AnTuren i\ BropuyHble aHTUTENa . *
C PepMeHTaTUBHOM METKOW

A. TBepaodasHbin UMMyHOdepMeHTHbIN aHanu3 (ELISA)
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PiznoBuau Mmeroay ELISA

(a) Indirect ELISA

Antigen-
coated well

(b) Sandwich ELISA

Antibody-
coated well

(c) Competitive ELISA

Yo

Incubate
antibody with
antigen to be

measured

wash
Add specific
antibody to be
measured
wash
Add antigen

to be measured

4

[\

Add Ag-Ab
mixture to
antigen-coated well

wash

Add enzyme-

conjugated
secondary
antibody

wash

Add enzyme-
conjugated
secondary antibody

wash

Add enzyme-
conjugated
secondary
antibody

wash
A
Add substrate (S)
and measure
color
wash
Add substrate
and measure
color
wash

Add substrate
and measure
color



ELISA-Enzyme-Linked ImmunoSorbent Assay
Copouinnuu imynoghepmenmnuuii ananiz (1) nenpamuit memoo

What you need to do the assay

*Purified antigen (if you want to detect or quantify
antibody).

*Purified antibody (if you want to detect or quantify
antigen).

Standard solutions (positive and negative controls).

*Sample to be tested.

*Microtiter dishes: plastic trays with small wells in
which the assay is done.

*Wash fluid (buffer).

*Enzyme-labeled antibody and enzyme substrate.

*ELISA reader (spectrophotometer) for quantitative
measurements.
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ELISA :1- canogiu-memoo eusnauenns anmuzeny ; 2-KOHKypeHmHuil Memoo
BU3HAYEHHA AHMUSEHY
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1 BapianT KoHKypeHTHOI ELISA 2 BapiaHT UbOIO K METOXY



MBTOI[ BU3HAYEHHA AaHTHIE€HIB

UMmMyHOaHaANN3 aHTUIEHORB

e ——— e —

AHturena . |
| “§8 - MeveHbit i 3axBaTbBBIOLLEE
-~ g aHTUreH aHTUTEno
A h d & L
" TeCT- ‘.\\I [{-
aHTUreH W S
| =19 MeueHoe
f aHTUTEeNo
- KoHkypeHums aHTUFEH

\ <Yl

~
€y

Mex iy TecT-
AHTUFEHOM U
MeyvyeHbiM
dHTUFeHOM




bynoBa Bipycy IMyHOIE(PILIUTY
TXOIUHU

gp120

gpd1
JIvnnaHbIA
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p24
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Bipionu BIJI marote Bua chepuuHMX YacTOYOK, JAlaMeTp SKUX ckiamae npuoausao 100—120 am.
OO6oyIoOHKa yTBOpEHa TMOABIMHUM IIApOM JIMIAIB 1 MICTUTh PsA OLIKIB, 11 MOXOMKEHHS - BiJ
30BHIIIHBOT MeMOpaHu KIITUHH-rocnionaps. OTke, BiIOPYHBKOBYIOUHCH, BIPYC MOXKE 3aXOMUTH
JaCTHHY 30BHIITHBOI MEMOpaHU KJIITUHU-TOCIIOAAPS, 110 MICTUTh ‘‘©KCIpecoBaHi” Ha HIH MOJICKYJIH
MHC, a came monceki JnedikouutapHi anturenn HLA knaciB I, II 1 momexynu aaresii. 3aBasku
IIbOMY  T[I€BHA YacTWHA TAIll€EHTIB, SKI MPOXOASATh TECT Ha HasgBHICT, aHTUTUT A0 BIJI 3
Bukopuctanusm merony ELISA, Moxe matu xudno-nozumueni pesynvmamu (false positive),
OCKUTBKM MaloTh aHTUTUIA mpoTtu Mojekynl HLA, ski Takok € Ha MeMOpaHi KIITHHH-Xa3siHa
(0,02-0,5%). Xuoéno-necamueni  (false negative) pesyiabrardi MOXYTh OyTH OTpHUMAaHIi, SKIIO
CHUPOBATKM TAIIEHTIB OyJd B CTaail CEpOKOHBEpCii — 3a30py = BiKoHIM (Window) y daci MK
1H(DIKYBaHHAM 1 HampaloBaHHSAM crelupIYHUX aHTUTLI A0 Bipycy (3 — 5%) .

XHOHO-TO3UTHBHI  pPe3yJabTaTH

“For instance, some, but not all, people
who have had blood transfusions, prior Heid Membrang
pregnancies or an organ transplant will
make HLA antibodies. And some, but HLAClass Il, DR
not all, test kits (both ELISA and
Western blot) will be contaminated
with HLA antigens to which these
antibodies can react. Only if these two

HLACIass |, DR

gp 120
conditions coincide might you get a Besking Glvsoprotein

false-positive due to HLA
CrOSS-reaCtiVity” . Transmembrane Glycoprotein

gp 41

Presented by LiveScience in cooperation with 3DScience.com



ELISA Activity

(n_animation.mov, p_animation 1.mov)

An HIV ELISA, sometimes called an HIV enzyme immunoassay (EIA) is the first and most basic test
to determine if an individual is positive for a selected pathogen, such as HIV. The test is performed in
a 8 cm x 12 cm plastic plate which contains an 8 x 12 matrix of 96 wells, each of which are about 1
cm high and 0.7 cm in diameter. The next page illustrates how an HIV ELISA is performed.

Plate ELISA



The ELISA Method (n_animation.mov, p_animation 1.mov)

Partially purified, inactivated HIV antigens pre-coated onto an ELISA

U ) o plate

Patient serum which contains antibodies. If the patient is HIV+, then this
x /1 X serum will contain antibodies to HIV, and those antibodies will bind to

the HIV antigens on the plate.

' Anti-human immunoglobulin coupled to an enzyme. This is the second
antibody, and it binds to human antibodies.

Chromogen or substrate which changes color when cleaved by the
enzyme attached to the second antibody.



Positive ELISA Test

& |
) s

Negative ELISA Test



ELISA Activity
ELISA data from three patients

Negative

Positi\ve / A?Control

g RN
08 800% .
S N Y N ™

Patient A Patient C
Patient B
Positive Negative | Patient A | Patient B | Patient C Assay
Control Control Control
1.689 0.153 0.055 0.412 1.999 0.123

Above is ELISA data from three patients. Numbers are expressed as optical density
at 450 nm. The cutoff value indicating a positive result is 0.500. Optical densities of
0.300 to 0.499 are indeterminate and need to be retested. Values below 0.300 are

considered to be negative. In most cases, a patient will be retested if the serum gives

a positive result. If the ELISA retests are positive, the patient will then be retested by
western blotting analysis



Ilepma pociiicbKka TeCT-cCUCTEeMA 1JIsl BUSABJICHHSA
cymapuux anturia g0 BIJI-1,2 (1999)
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Bukopuctanns merony ELISA niist getexiiii piBHS KJIITHHHOT 3aru0eri-

Cell Death Detection ELISA PFUS Kit
naHesnb A-IPUroTyBaHHS poo;
nadeib B- BnacHe ELISA
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normal necrotic apoptotic

cell

cell

Streptavidin-
coated MTP

cell

Anti-histone
Biotin

After incubating cells with an apoptosis-inducing agent,
pellet the cells by centrifugation.

Discard the supernatant, which may contain necrotic
DNA that leaked through the membrane during the
incubation.

Incubate cells with lysis buffer.

Pellet the intact nuclei by centrifugation. Take an aliquot of
the supernatant (cell lysate) and determine the amount of
apoptotic nucleosomes present.

(@]
OO oo @)
6% a®
(@)
Sample Containing Anti-DNA ABTS®
Nucleosomes POD Substrate




pS3 pan ELISA-one-step immunoreaction — Photometric enzyme
immunoassay for the quantification of pS3 in cells, homogenates, plasma, or

Contents
. Anti-human-p53 p

serum

an-peroxidase (POD), polyclonal from sheep, lyophilizate

. Human p53 standards, lyophilized (six vials, from 0 pg/ml up to 1,200 pg/ml; see lot-specific data)

. Incubation Buffer/

Sample Diluent, 50 ml, ready-to-use solution

. 10x Washing Buffer, 100 ml

. TMB Substrate Solution, 26 ml, ready-to-use
. TMB Stop Solution, 8 ml, ready-to-use

. Streptavidin-coated Microplate, 96-well; 8-well modules in a frame, precoated with anti-p53-biotin monoclonal antibody from mouse
. Self-Adhesive Plate Cover Foils, 2 foils

Principle

The p53 pan ELISA assay is based on the quantitative “sandwich enzyme-immunoassay” principle using two monoclonal antibodies directed
against human p53. During a one-step incubation in the precoated wells of the microplate, p53 from the sample binds to the plate surface, and
the peroxidase (POD)-conjugated detection antibody interacts with the immobilized p53. Following a washing step, the POD bound within the
“sandwich” complex is detected with the colorimetric substrate tetramethylbenzidine (TMB), and levels are spectrophotometrically
determined. The kit provides standards with defined concentrations of p53, allowing for the creation of a standard calibration curve; unknown
sample values are calculated from this plot.

Figure 1: Test pri

Typical Experiment

nciple.

o O
E { ;
o) Q
StreptaWell biotin- sample/ POD- T™B
labeled MAB standard conjugate PAB  substrate

Figure 2: Typical standard curve, plotted with each experiment, and
used for the calibration of prediluted
serum samples.

absorbance (A ,sonm = Asoonm)
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Metona imyHo(payopecueHumil



dD1yopecuieHTHe BUNNPOMIHIOBAHHSA

JIesikl pedOBHUHHM 37aTHI HOITIMHATH (POTOHU ITE€BHOI
cHeprii (IOBXWHM XBHWJ1)  OPH OMNPOMIHEHHI CBITIIOM
NeBHOI  JOBXKMHMA  XBwil. CBimino  (poToHH), 11O
BUIIPOMIHIOETHCSI HUMM IIOTIM, MAa€ HIKYY CHEPTio U,
OTKe, OUIbIIY HOBKHHY XBWJI 1 B 3B’SI3Ky 3 IIUM 1HIIMH
KOJIIp CBITJIA. TaKUM YMHOM BUAUISIOTH XBUIIIO 30Y/IKEHHS
(excitation) ab0 CHEKTp IIOMIMHAHHI Ta  XBHJIIO
BUIIPOMIHEHHS=EMICIT (€mission =HCIyCKaTh = emit).
Taxke BUIIPOMIHIOBAHHS CBiT/IA HA3UBAETHCHA
(payopecueHui€ero.



B 1944 p. Albert Coons mnoka3zaB, 10 aHTHUTLJIa MOXKHa
MITUTH MOJIEKyJIaMH, K1 (iayopeciioTb. Koan Mojekyna
aHTUTUIA 3B SA3Y€ThCA 3 (DIYOPECUEHTHUM OapBHUKOM
(bayopoxpomMom), IMyYHHHUH KOMILIEKC, IIIO MICTUTh I
MIYEHE aHTUTLIO, MOKHA JICTEKTYBaTH 3a PaxXyHOK €MICIi
miCas 30YMKEHHS CBITJIOM II€BHOI JOBXHHHU XBuL. Llro
AETEKIII0 (CBITJIO, SIKE BUIPOMIHIOIOTH MICHSA 30yIKEHHS
(IyOpOXpoMH ) IPOBOIATH 3 BUKOPHUCTAHHSM
(bIyOpECIIEHTHOTO MIKPOCKOIIA, IKMH Ma€ y CBOEMY CKJIajl
mxepeno Y@ — BUOPOMIHEHHS, a00 IIPOTOYHOIO
IATOQIyOpUMETpa, IO  MICTUTH Jazep. CaMe Takui
1IX1 OTpMMaB 3arajbHy Ha3By ~‘Metomum 3

BUKOPUCTAHHAM IMYHOQJIYOpPECHEHILl .
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Excitation Enussion
Piobe Wavelength 300 350 400 450 S00 S50 600 650 700
FITC |
PE -
7z
PE-Texas Red Tandem
W,
PE-Cy5 Tandem R/ /S
V//'/'////Al.//// :
Propidium lodem ] 7z
7177, 772 Ly
FP :
Ha 7777 _
EYFP 77
ECFP o B
DsRed nk} ISP,
el
Allophycocyanin (APC) 2
PerCp 7777777%
WIS
Sylox Green »
g |FL | R [F3
ource
mission 300 350 400 450 500 S50 600 650 700
Argon lon Laser

Krypton fon Laser

Sy A

Nefium-Neon Laser

Helium-Cadmium

Mercury Lamp

Fluorescence spectra of
commonly used
fluorochromes. Excitation
spectra is represented by the
gray lines while emission
spectra is in black. The bottom
part of the table summarizes the
emission wavelengths of
various light sources used in
flow cytometry. The 488nm line
of the argon ion laser is
extended over the spectra.
(From Practical Flow
Cytometry, Third Edition,
Howard M. Shapiro. P. 245).



Tabnana 1. CoexrpansHble XapakTepHCTHKH IHPOKO DPEMeHEeMBIX ()I00pPOIpOMOB

Pawopoxpom Maxcroysl mornomenns (Hv)  Magcravis nsayuenns (ev)  [ser

Erayopecuens (FITC) 4104 518 3eIeHBIH

Pogammms (TRITC) 550 580 KpacHBIH

Texas Red™ 395 615 KpPacHEIH
P-dnmxospuTprH (PE) 565 573 OpaHHeBHHA KpaCHEIH

*  @nyopecyein (Fluorescein )- opraniunvii 0apBHUK, KUK IUPOKO BUKOPUCTOBYIOTH B
imyHO(IyopecueHii. XBuiist 30y/KEHHs B Jlana3oHi CMHbOro cBimia (490 M) i emicii-
3€JIEHO-)KOBTOMY Jliana3oHi (517 Hm).

*  @Dayopecuein - izomiouyianam (OITI]), Fluorescein isothiocyanate(FITC) nioxigHe
(iryopeciieiny, IUPOKO BUKOPUCTOBYEThCs K (uryopecuieHTHuid 0apBHUK. DITL 30ymKyeThes
CUHIM CBITIIOM (494-495 HM) 1 BUIIPOMIHIOE B 3€JIEHO-KOBTOMY Jliana3oHi (518- 521 um ).

* Poodamin (Rhodamine) - opraniynuii 6apBHUK, 30yIUKYETHCS B JKOBTO-3€JICHOMY Jliaa3oHi (515
HM) i BUIIPOMIHIOE B Y€PBOHOMY _JianasoHi (546 um ). OCKilbKU HOTO XBHJISL €MICIT JICKUTH B
OLIBIII TOBrOXBUIBOBOMY Jlialla30Hi, TO CaMe BiH MOXe OyTH BUKOPUCTAHHM B
IMyHO(TyOPECLICHTHOMY aHali31 3 3aCTOCYBaHHSM JBOX OapBHHUKIB. Tak, aHTUTLIO, CrieH(pIvHe
JI0 OJIHIET aHTUI€HHOT JIETEPMIHAHTH, MITHTHCS (PITyOpECIIETHOM, B TOW Yac SIK iHIIIe-
ponaminoM. Jlokasizawito ¢ryopeciein- MiYeHOro aHTUICHY B13yam3y}oTL B JKOBTO-3€JICHOMY
JiianasoHi, 1 11 JIETKO BIAPI3HUTH BIJl €MICii B 4€PBOHOMY Jlaria3oH NpH 3B’s3yBaHHI aHTUTCHY 3
MIYCHUMU pOJ_'[aMlHOM antutiiamu. CaMe TakuM YMHOM MOKHA BI3yalli3yBaTH J[Ba PI3HUX
MeMOpaHO-3B’s13aHi AHTUTEHU Ha IMOBEPXHI OJTHIET 1 TI€T K KIITHHHU.

 ®ikoepurpun (Phycoerythrin=PE) — BucokodayopecuieHTHII1 TITMEHT, IKUIl OTPUMYIOTh 3
BOJIOPOCTEH, XBUJIS 30YI>KEHHS -565 HM - CUHSI 00J1acTh, eMicli- 575 HM - YepBOHa 00IaCTh
cnektpa. Moro BBaxkaroTh ~ B 30 pa3 e(heKTUBHIMINM, HIXX (IIyOopecCIIeiH.

* DAPI- 4,6-diamedine-2-phenylindole-dihydrochloride — xBuns 30ymkenns/emicii- 358/461um-
JIHK-3Bsi3yrounii 0apBHUK, sijipa sICKpaBO OJIAKUTHI.

* Hpomnixiii itomua (PI)- xBuiis 30y/pKeHHst/emicii- 535/617 um - JIHK-3Bs13ytounii OapBHUK, spa
YEPBOHI.




Metoz iMmyHO(pIyOpeCICHIIIT
OITII- dbayopecnein-130TioMIaHAT- JOBXKWHA XBUJI1 30y KECHHSI-
450-500 aM, BunpomineHHs (emicii)-500-550 am
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IIporoxkoBuil nuToPayopumerp (KIITUHHUA COPTEP)

5.5 * Purification of Cells and Their Parts 179

< EXPERIMENTAL FIGURE 5-34
Fluorescence-activated cell sorter (FACS)
separates cells that are labeled
differentially with a fluorescent reagent.
Step ll: A concentrated suspension of
labeled cells is mixed with a buffer (the
sheath fluid) so that the cells pass single-file
through a laser light beam. Step H: Both the
fluorescent light emitted and the light
scattered by each cell are measured; from
measurements of the scattered light, the size
and shape of the cell can be determined.
Step E: The suspension is then forced
through a nozzle, which forms tiny droplets
containing at most a single cell. At the time

5 of formation, each droplet is given a negative

electric charge proportional to the amount of

l fluorescence of its cell. Step - Dropiets
with no charge and those with different
electric charges are separated by an electric
field and collected. it takes only milliseconds
to sort each droplet, and so as many as 10
million cells per hour can pass through the
machine. In this way, cells that have desired
*_Nonfluorescent cell properties can be separated and then grown.
o} Fluorescent cell droplets Sorted charged [Adaptec from D. R Parks anc L. A. Herzenserg,

droplets containing :
e Nonfluorescent cell droplet fluorescent cells 1982, Meth. Ceii Biol. 26:281]

:} Fluorescent cells
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CBITJIOPO3CIIOBAHHSA

KniTuHuU, K1 IPOXOAATh Yepe3 JIa3epHUM IIPOMIHb,
PO3CII0I0Th (B1A0OMBAIOTh) CBITIIO

TiHb, IKy CTBOPIOE KIIITHHA, HA3UBAETHCS MPSIMUM
CBITJIOPO3CIIOBAHHSM

Takox MOXKJIMBE PO3CIFOBAHHS B 1HIIMX HampsiMax

JleTeKTopH, SIK1 PEECTPYIOTh IIPSIME CBITIOPO3CIFOBAHHS
(FSS— Forward Scatter Sensor), po3TaiioBaHl HaBIPOTH
J1a3€pHOTO MPOMEHS, a T, 1[0 PEECTPYIOTh OIUHE
CBITI0pO3citoBaHH: (SSS— Side Scatter Sensor), — i
KyToM 90° 10 1a3epHOTO IIPOMEHS



INNazep

FS Sensor
MNpsme
CBITNOpO3Cito
BaHHA

(po3mip
YAaCTUHKM)

SS Sensor
BiyHe cBiTNOPO3CilOBaHHA
(rpaHynbOBaHICTb YaCTUHKM)



IIpsiMe CBITJIOPO3CIFOBAHHSI

I1o 3HAYEHHIO CUTHAIY IIPSAMOTO
CBITJIOPO3CIBAHHS MOKHA OLIIHUTH PO3MIP
(TOOTO 00'€éM) KIIITHHHU

Benvki KIMTHHU, HATPUKJIIAA, HEUTPOQPUIH, BIAKUIAIOThH

BEJIMK1 TIHI; Y MEHIIHUX IO PO3MIPY KJIITHH, HAIIPUKIA],
TIMQOIMTIB, 1 TIHI MEHIIIL.



biyHe CBITJIOPO3CIFOBAHHS

biuHe CBITIIOPO3CIFOBaHHSA, a00
OPTOrOHAJILHE, € MIPOI0 HEOJHOPITHOCTI
BHYTPIIIHBO1 CTPYKTYPH KJIITUHU
(HaOpHKJIaJl, 3¢pHUCTOCTI IUTOIIa3MH )

HeliTpod1in 3 CECrMeHTOBaHUM SAPOM 1
BUCOKOTPAHYJISIPHOIO IMTOIIJIA3MOK0 XapaKTEPU3YIOThCS
BUCOKHMMH MOKA3HUKAMHU O19YHOI'O CBITJIOPO3CIFOBAHHS

JlimbonuTtH, K1 XapaKTepU3YIOThCSI BUCOKHUM SICPHO-
[IUTOINIA3MAaTUIHUM CITIBBIIHOILICHHSM (HEBUCOKHUN BMICT
[IUTOILJIA3MHU ), MalOTh HMKY1 ITOKa3HUKaMU O14HOTO
CBITJIOPO3CIIOBaHHS
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dryopecueHIis NP NPOTOKOBIA HUTO((ayopo)
MeTPpil Ta MeTOIU 1i peecTpanil

— IIpu npoTOKOBIMA HUTOPITYOPUMETPIT KIITUHU MITATh
OJIHMM YU ACKUIbKOMaMH (PIyopOXpOMaMH.
BunpoMiHeHHS KO)KHOTO (PIIyOpOXpPOMY MOMKITHBO
3apeeECTPyBaTH OKPEMO, BUKOPUCTOBYIOUYH BIJIIOBIJIHI
(GUIBTPH.

— JletexTopu ryopecieHinii po3raniosadi i Kytom 90°

JTO OC1 TIPOMEHSI IOPSIAL 3 IETEKTOpaMu O19HOTO
CBITJIOPO3CIFOBAHHH.

— Moske npamroBaru Bij 2 10 13 geTekTopiB
dayopecuenii (FLS= Fluorescence light Sensor).

— i reTekTopH CKIIaJatoThest 3 POTOCTEKTPOHHUX
moMHOKyBa4iB (PEY), 0 MACKITIOIOI0TH HU3bKI
CHUTHaJIM (PITyOpECICHIIIT KIITHH, SIKI MEUEHI
(bTyOpECICHTHO.
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Green flucrescence —»

<4 EXPERIMENTAL FIGURE 5-35 T cells bound to
fluorescence-tagged antibodies to two cell-surface proteins
are separated from other white blood cells by FACS. Spleen
cells from a mouse reacted with a fluorescence-tagged
monoclonal antibody (green) speafic for the CD3 cell-surface
protein and with a fluorescence-tagged monocional antibody (red)
specific for a second cell-surface protein, Thy1.2. As cells were
passed through a FACS machine, the intensity of the green and
red fluorescence emitted by each cell was recorded. This plot of
the red fluorescence (vertical axis) versus green fluorescence
(horizontal axis) for thousands of cells shows that about half of
the cells—the T cells—express both CD3 and Thy1.2 proteins on
their surfaces (upper-nght guadrant). The remaining cells, which
exhibit low fluorescence (lowerleft quadrant), express only
background levels of these proteins and are other types of white
blood cells. Note the logarithmic scale on both axes. [Courtesy of

Chengcheng Znang |



IIpoTroyHO-IMTO(QIYOPUMMETPUYHHUN aHAJI3
JiMmpouurin
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Gate: R1 0 Gate: R1 1000 Gate: R1
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KouTpois (A) 92,66 431 2,89 0,14

30 xB micist orpominerHs (B) 91,43 5,72 2,69 0,17

3 ropx micis onpomineHHs (B) 83,17 13,97 2,67 0,19




IMYHOBJIOTHUHI' (Western blotting )

Pazpeneuwe e rene Kamepa pna 6novtuera WmMmynHOOKpawmneanue Gnorta
MepeHoc nenTvaoB
Anvren T Do6asnenve aHturen,
Ha IUCT HUTPOLLENNIONO3bI OTMEREHRG.
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MpGABREHHDbIE NONOCH! Pagwoasrorpadus
aHTUreHa




Western Blott ing Tarwkernd protain
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ThoaViols!




JIroMIHECLICHIII€X0 HA3UBAOTh MPUPOJIHE CBITIHHS, IO CYITPOBOIKYE PSII
O10XIMIYHMX pEaKIllid, 1 BAHUKAE MPHU Mepexoal 30yPKEHUX MOJIEKYI B
OCHOBHUI €JIEKTPOHHUM cTaH. [liicuinenHs mpouecy 3a paxyHoK
OKHMCHEHHSI TIEPEKMCOM BOJIHIO JIIOMIHOJIY 1 ACSIKUX MOTO MOX1IHHUX 3

3aJIyYCHHSIM NEPOKCHUAA3M UM KaTaJIa3! - XeMIJTIOMiHiCHeHITist

NH, CT NH, O NH, O
2 0H .
l-[lH = OH I-ll \lil
NH N i =N
0 0 o
Luminol Dianion Dianion
Reaction with Q
W produces unstable peroxide
NH, O NH, O NH, O
Intersystem
o crossing
_ +hy = | _— ) + Ny
o} o}
0 0 0
Ground state dianion (S ) Singlet dianion (S ) Triplet dianion (T )

Excited state Excited state



BUKOpPMCTAHHA XeMUIIOMIHECHEHTHUX IMIJIX0TIB B
iMYHO - 0J10T aHaJIi3i

HacbkorogHi mmpoKo BUKOPUCTOBYETHCS METO/I
nocuyeHHoi xemiatomiHecueHIli ECL- meron (Enhanced
Chemiluminescence). B peakiiii nepokcuaasa Xpony,
KOHBIOTOBAaHA 3 BTOPUHHMMM aHTUTIIAMH, KaTall3ye
OKHMCHEHHS JIFOMIHOJTY JI0 JIIaHIOHY MPH J0JaBaHHI
IIePEKCU Y BOJHIO, 1[0 ITOB’SI3aHO 3 €MICIEI0 KBAHTIB
cBiTia. YyTIMBICTh peakiili IIOCUIIIOETHCS TIPU JO1aBaHHI
(heHOIBHOI ITOX1IHOT — KYMapoBoi KHCJI0TH. Bizyanizalis
pe3yJbTaTIB B1JIOYBAETHCS 3 BUKOPUCTAHHAIM
PEHTIEHIBCHKOI ILTIBKH, 3 MOJAIBIINM 11 IIPOSBICHHSIM.



3acTocyBaHHA
iMYHOOJIOTHHTY
(Western blotting)
1JISl BUSIBJICHHSA
anTuTia 10 BIJI
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Transter to n'\w/ooelulooe and
overlay with antiserum
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Western blotting is used to
identify antibodies to the human
immunodeficiency virus (HIV) in

serum from infected individuals

The virus is dissociated into its constituent
proteins by treatment with the detergent SDS,
and its proteins are separated using
SDS-PAGE. The separated proteins are
transferred to a nitrocellulose sheet and
reacted with the test serum. Anti-HIV
antibodies in the serum bind to the various
HIV proteins and are detected with
enzyme-linked anti-human immunoglobulin,
which deposits colored material from a
colorless substrate. This general methodology
will detect any combination of antibody and
antigen and is used widely, although the
denaturing effect of SDS means that the
technique works most reliably with antibodies
that recognize the antigen when it is
denatured.



Western blots of serum samples from two HIV-infected individuals and one control

subject
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Bcemupnas Opranuszanus 3apaBooxpanenus (BO3, 1991) pekoMeHayeT Clieny oy
OILICHKY pe3yJIbTaTOB MCCIEA0BaHMM, TpoBecHHBIX MeToaoM Ub, a uMeHHO Hamuuue
OJI0C Ha  ONPEENEHHBIX y4aCTKaX HHUTPOLEIUIIONO3HOW  ILIACTHHBLYTO
MOATBEPXKACT MPHUCYTCTBHE B HCCIICIOBAHHOW CBIBOPOTKS AHTHTEN K CTPOrO
onpeaeEHHbIM anTurenam BUY

I{oN0XKUTEABHBIN PE3YJILTAaT — 0OHAPYKEHUE B CBIBOPOTKE AHTUTEN K 08)M
supycHvim benxam uz epynnol eny (gp41 -TM, transmembrane; gp120 - SU, surface;
gp 160 - SU; gp 36 —SU, xapakrepnsiii 111 BUY-2) ¢ HanuuneM Wiv OTCYyTCTBUEM
O€JIKOB — MPOJYKTOB JAPYTUX CTPYKTYPHBIX TeHOB gag (p24 - CA, capsid) u pol
(p31- Int, integrase).

OTpUlaTeabHBINA PE3YILTaT — OTCYTCTBUE aHTUTE K BUPYCOCIEIIU(PUIECKUM
OcaKaM;

HeonpeneneHHpiil pe3yapTaT — OOHApY>KEHHUE B CHIBOPOTKE aHTUTEN K OejKam 3
rpynn gag unu pol.

TpaxkToBka pe3dyabrara.. [Ipu ucciegosanuu merogom Mb oOHapyXeHO, UTO dallle
Bcero B chiBOpoTKax OoibHbIX CIIMlom BbISIBISIOTCS aHTUTENa K gp 41, nmpudem
oOHapykeHue p24 y Jaul, OOCIEAYEeMBIX C MPOQPUIAKTUYECKON IEeIbl0, Tpedyer
JIOTIOJTHUTENIbHBIX UcclieioBaHui Ha Hamuune y HuxX BUY-undexuun. TecT-cucremsl
misi Ib Ha oOCHOBE pPEKOMOMHAHTHBIX OEJKOB, TMOJYYEHHBIX MYTEM TIE€HHOU
WH)KEHEPHUH, OKazaauch Oosee crenuUUHBIMU, 4Ye€M OOBIUYHBIE CUCTEMBI HA OCHOBE
OYMILIEHHOTO BUPYCHOTO JIM3aTa.
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Band pattern Interpretation

gp 150\; o * Lane 1, HIV+ serum (positive

op 1208 control)
JFee TR . * Lane 2, HIV- serum (negative
o1 L X control)
024 —m o>  Lane A, Patient A
 Lane B, Patient B
 Lane C, Patient C
No bands present Negative

Bands at either gp160 or gp120 and bands present at either

p31 or p24 Positive

Bands present, but pattern does not meet criteria for

. Indeterminate
positivity




Bu3HauyeHHS NPUCYTHOCTI rPaAaMIIO3UTUBHUX
OakTepiil kiaacy cuipoxer Borrelia burgdorferi,
SIKi CIPUYMHAKTH XBOpPoOy Jlanma, meroxom
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B. burgdorferi
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Ans onpenenenns otaenbHbix B-
KJIETOK, Npoayumpylowmx cneundn-
yeckme aHTuTena, unu HOMBMAyanb-
HbiX T-KNETOK, CEKPEeTUPYIOLLUX Te
VN VHbIE LUTOKUHBI, MPUMEHSIOT
meTog ELISPOT — ummyHopepMeHT-
HbI TECT C NOKaJIbHbIM CBSA3biBaHWN-
eM. HTo6bl BuisBUTbL aHTUTENnoobpa-
3yoLwme KneTku, nuMmeounTbl HaHO-
CAT Ha CeHCUOMNU3NPOBAHHYIO aHTU-
reHoM noanoxky. Cekpetmpyembie
cneuvdunyeckue aHTuTena CBs3blBa-
OTCSi C aHTUFrEHOM B HEenocpeacT-
BEHHOW B/1M30CTU K NPOAYLMPYIOLLIEN
nx knetke. Mecra ceAsbiBaHUs (MN\T-
HbILWKK — @HrN. SPOtS) BLISBNSKIOT
xpomartorpadpurieckn ¢ UCrnonbL3osa-
HUEM KOHBIOTMPOBAHHbIX C (PEPMEH-

Mertop ELISPOT

L Jiumdouutul 1

in @

Noanoxka, NOKPLITan aHTUrEHOM

L [Lo6asnenve KoHvorara 1
hepMeHT—-aHTu-Ig

AN

Jlo6asnexve
XDOMOreHa

TOM @aHTUTEN aHTU-1g 1 xpoMoreHa.
ECnu HyXHO naeHTndrumpoBaTh
KNeTKUY, Npoayumpyroume LMTOKNHbI,
Ha NOJNOXKE UMMOOUNINIYIOT aHTU-
LUMTOKMHOBBIE aHTUTena 1 onpeaens-
IOT CBA3bIBAHUE UX C LLUTOKUHOM Npu
fTOMOLLU KOHBIOMMPOBaHHbIX C dep-

LKYYYYYY

l Jumdouute J

!
®,

LuTokmt (L)

MNoanoxka, NOKpbLITan aHTu-L|

@ l I
LobasneHus KoHuiorata

GEepPMEHT-aHTULIMTOKMHOBbIE aHTUTENA

[ TNob6asnenue
XpomoreHa

MEHTOM aHTUTEN K APYroMy 3rnmTony
unTokmHa. Bug obpaboranHon Ta-
KM 06pa3om NoaNoXKM NokasaH
BBepxy cneea. (Pororpacdus niobes-
HO npegocTaenexra P. Hutchings n
naparenscteoM Blackwell Scientific
Publications.)



Metoa ELISPOT

a) METOJIMYHUM M1J1X11, 0) Bi3yasi3ailisg pe3yiabTarTiB, B) JIyHKa IIJIaHIIETa
' ' ' ) TEKII11 B1JIpa3y ABOX PI3HUX I[IUTOKIHIB

aT cells (at known concentration)
with specific antigen in cell-culture well
C—— -

ELISPOT wells are pre-coated
with anti-cytokine

antibody (lg)
y @ Tcalls

96-well cell-culture plate
€ Transfer of T calls Y
to ELISPOT plate
p———
»
[ (A
s A%
.0..1

lg bound to
nitrocellulose

d Incubation of calls;
sacration of cytokine

; Cytokine
Cytokine @  EvOKRe,

f Washing off of calls; l

coating of plates
with secondary Ig
9 Enzymea-coupled
~sacondary |g
binds to cytokine o ’.
-,
Ad
h Washing of plate; = . . )4
02 ;
: ‘.- " o«

addition of substrate;

washing of plate
Insoluble

coloured product

] Scoring of positive
'spots' under microscope

ELISPOT assay to quantify secretion of cytokines by T lymphocytes (T cells)

Expeart Reviews in Molecular Medicine




Cytokine-specific antibodies are bound to the
~surface of a plastic well

= &=

NG
Activated T cells are added fo the well.
. TheseT cells are a mixture of different
effector functions

N
Cytokine secreted by some activated T cells
is captured by the bound antibody

DN
The captured cytokine is revealed by a second
cytokine-specific antibody, which Is coupled
to an enzyme, giving rise to a spot of
insoluble colored precipitate 0

Metoa ELISPOT

The frequency of cytokine-secreting T cells
can be determined by the ELISPOT assay.
The ELISPOT assay is a variant of the ELISA
assay in which antibodies bound to a plastic
surface are used to capture cytokines secreted
by individual T cells. Usually, cytokine
specific antibodies are bound to the surface of
a plastic tissue-culture well and the unbound
antibodies are removed (top panel). Activated
T cells are then added to the well and settle
onto the antibody-coated surface (second
panel). If a T cell is secreting the appropriate
cytokine, this will then be captured by the
antibody molecules on the plate surrounding
the T cell (third panel). After a period of time
the T cells are removed, and the presence of
the specific cytokine is detected using an
enzyme-labeled second antibody specific for
the same cytokine. Where this binds, a
colored reaction product can be formed
(fourth panel). Each T cell that originally
secreted cytokine gives rise to a single spot of
color, hence the name of the assay. The results
of such an ELISPOT assay for T cells
secreting IFN-y in response to different
stimuli are shown in the last panel. In this
example, T cells from a patient with
melanoma were stimulated with the mitogen
PHA (top left), a peptide from
cytomegalovirus (top right), a peptide from a
melanoma tumor associated antigen (lower
left), and with no peptide (lower right). You
can see the greater response to the
cytomegalovirus peptide compared to the
melanA peptide by the greater number of
spots..



MonyuyerHme MOHOKJIOHANbHLIX anTUuTen
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