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The plasminogen/plasmin system plays a crucial role in both fibrinolysis and the of cell functions
in a wide range of normal and pathological processes. Investigation of plasminogen/plasmin
functions requires the availability of well-characterized and effective molecular tools, such as
antibodies. In the present work, the isolation and characterization of rabbit polyclonal antibodies
against human plasminogen are described, and approaches for the identification of plasminogen and
its fragments using the purified antibodies are demonstrated. For the antibodies isolation, standard
animal immunization and blood collection procedures, serum isolation, protein salting out and
affinity chromatography were performed. For the antibodies characterization and application, the
following methods were used: enzyme linked immunoassay (ELISA), Western blotting, FITC-protein
conjugation, flow cytometry and spectrofluorometry. Obtained polyclonal rabbit anti-human
plasminogen antibodies interact with human Glu- and Lys-plasminogen, kringles 1-3 and 1-4 of
plasminogen, mini-plasminogen, the heavy and light chain of plasmin. We propose the application of
anti-plasminogen antibodies for the direct ELISA, Western blot analysis, and for flow cytometry and
spectrofluorometric analysis of plasminogen binding with cells. Produced anti-plasminogen
antibodies may represent promising tools for the investigation of plasminogen/plasmin system
functions, either fibrinolytic or signaling.

Key words: plasminogen, rabbit polyclonal antibodies, affinity chromatography, ELISA, Western
blotting, FITC-coupling, flow cytometry, spectrofluorometry.

Plasminogen is a key component of molecule contains lysine (Lys-plasminogen)

the fibrinolytic system and an inactive
precursor of the main fibrinolytic
enzyme plasmin (3.4.21.7). Plasminogen
conversion to plasmin is mediated by
plasminogen activators, either tissue-
type or urokinase-type ones, on cells and
fibrin surface. Plasmin regulates fibrin
clot lifetime, maintains normal circulation
and blood vessels passability [1], mediates
extracellular matrix proteolysis during cell
migration, and influences cell signaling [2].

Human plasminogen 1is a one-chain
glycoprotein with a molecular weight of
92 kDa and 791 amino acid residues. Intact
zymogen, normal for the circulation,
contains glutamic acid on N-terminus (Glu-
plasminogen). Partially degraded plasminogen
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and appears on primary stages of fibrinolysis
or under pathological conditions as a result of
proteolytic activity in blood [3].

Plasminogen molecule consists of
N-terminal domain, 5 kringle domains (K1-5)
and serine-protease domain. Glu-plasminogen
molecule is folded due to the N-terminal
peptide interaction with K4 and K5, whereas
N-terminal peptide cleavage in Lys-form of the
zymogen leads to deployment of the molecule.
Kringle domains are responsible for the
substrate and cell receptor binding and serine-
protease domain after the zymogen activation
is able to cleave substrates. Degradation of
plasminogen molecule by proteases (elastase,
trypsin, plasmin, etc.) leads to plasminogen
kringle-containing fragments formation,
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which have antiangiogenic properties and thus
are called angiostatins [4].

Plasminogen/plasmin interacts with a wide
range of cell types. Plasminogen receptors were
found on platelets, neutrophiles, macrophages,
endotheliocytes, smooth muscle cells, fibro-
blasts, neuronal cells and different types of
cancer cells [5]. Plasminogen/plasmin mediates
cell signaling during inflammation, inducing
proinflammatory cytokines production and
macrophages chemoattraction, as well as
metastasis, cell migration and proliferation,
angiogenesis, tissue remodeling, myogenesis,
neuritogenesis [6—8].

Plasminogen fragments, known as
angiostatins, have mostly opposite function
than parent molecule, inhibiting cell
proliferation, migration, wound healing, and
sometimes exhibit their functions through
distinctive cell receptors [9, 10].

Investigation of plasminogen/plasmin func-
tions requires an availability of well-characteri-
zed and effectiveinstruments, such as antibodies.
Polyclonal antibodies against plasminogen can
be used for measurement of plasminogen level
and identification of the zymogen/enzyme and
its degraded forms in different type of samples,
studying of plasminogen/plasmin interaction
with cells and tissues, blockage of plasminogen
functional activity, etec.

The aim of the present work was to isolate
and characterize rabbit polyclonal antibodies
against human plasminogen and to develop
approach for the identification of plasminogen
interaction with cells.

Materials and Methods

Proteins isolation

Glu-plasminogen was purified from
citrate donor blood plasma using the Lysine-
Sepharose 4B affinity chromatography in
the presence of 1000 IU/ml aprotinin (AWD
pharma, Germany) with subsequent salting
out [11]. Salting out was performed with
(NH,),S0O, (0.4 g per 1 mL of eluted protein
solution) overnight at 4 °C, precipitate was
centrifuged at 2,000 g and 4 °C for 30 min and
then dissolved in 50 mM tris/HCI buffer with
150 mM NaCl (TBS), pH 7.4, in the presence of
100 mcM p-nitrophenyl guanidine benzoate to
avoid plasmin activity. Plasminogen solution
was dialyzed against TBS, pH 7.4, using 12 kDa
dialysis tubing (Merck-Millipore, Germany)
and stored at —20 °C.

Lys-plasminogen was purified from the
blood plasma fraction III, ; by Cohn using the
abovementioned method.

Plasmin was obtained by activation of Glu-
plasminogen with urokinase-Sepharose 4B[12]
and stored at —20 °C in TBS, pH 7.4, with 50%
glycerol.

Plasminogen fragment kringle 1-3 was
isolated from plasminogen hydrolysate, obtained
by elastase-mediated hydrolysis, using affinity
chromatography as described elsewhere [13].

Plasminogen fragments kringles 1-3 + 1-4
and mini-plasminogen were kindly provided
by Dr. Artem Tykhomyrov (Palladin Instiute
of Biochemistry of the National Academy of
Sciences of Ukraine).

Tissue-type plasminogen activator used
in the study was from Boerhinger Ingelheim
(Actilyse).

Plasminogen-Sepharose synthesis

Plasminogen conjugation to Sepharose was
performed using CNBr-activated Sepharose
4B (Sigma Aldrich, USA) according the
manufacturer’s recommendation. CNBr-
activated Sepharose was swelled in cold 1 mM
HCl for 30 min and washed with 0.1 M NaHCO4
buffer containing 0.5 M NaCl, pH 8.3-8.5
(coupling buffer). Plasminogen was dialyzed
against coupling buffer and conjugated with
CNBr-Sepharose during 8 h(5 mg protein per
cm?® of gel), then washed with 5 gel volumes of
coupling buffer. Sepharose uncoupled CNBr-
groups were blocked with 100 mM glycine
in coupling buffer for 2 h at 4 °C and washed
with TBS, pH 7.4. Plasminogen-Sepharose was
stored in TBS, pH 7.4, containing 100 mcM
p-nitrophenyl guanidine benzoate to avoid
possible plasmin activation and conservated
with 0.02% sodium azide.

Rabbit immunization and antiserum
preparation

Rabbit immunization was performed in
accordance with the recommendations [14].
Male rabbits weighing about 3 kg were kept
on the standard diet in the animal house of
Palladin Institute of Biochemistry of NASU.
Each rabbit was immunized by an emulsion
containing 0.1 mg of human plasminogen in
0.5 ml TBS, pH 7.4, and 0.5 ml of complete
Freund's adjuvant (Sigma Aldrich, USA).
Six subcutaneous injections were given
symmetrically in dorsal thoracic and lumbar
regions. In 2 weeks, animals had boost
immunization with incomplete Freund's
adjuvant (Sigma Aldrich, USA). In 10 days,
the blood serum was tested for ELISA and the
presence and titer of antibodies specific to the
introduced antigen. In 12—-15 days, blood was
collected for 3 times.
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Blood was collected from marginal ear vein
by venipuncture into glass tubes and incubated
at 4 °C for 16 hours for clot formation. After
the clot removal serum was centrifuged to
remove the debris at 200 g for 15 min at 4 °C.
The supernatant was used for the antibody
purification.

Anti-plasminogen antibodies isolation

The globulin fraction of blood proteins was
isolated by salting out from blood serum using
saturated solution of (NH,),SO, in volume
ratio 1:1 during 16 hours with subsequent
centrifugation 15 min at 1,000 g and 4 °C. The
precipitate was dissolved in TBS, pH 7.4, and
dialyzed. Total immunoglobulin G fraction was
isolated from globulin solution using affinity
chromatography on Protein A-Sepharose (Sigma
Aldrich, USA) as described elsewhere [14].

Immunoglobulin G solution, purified
on Protein A-Sepharose, was applied on
Plasminogen-Sepharose equilibrated with
TBS pH 7.4 in volume ratio of protein
solution : affinity gel 1.5:1, then the column
was washed with TBS pH 7.4. Plasminogen-
specific antibodies were eluted with 200 mM
glycine, pH 2.8, and immediately mixed with
1 M tris-HCI, pH 8.5, in volume ratio 100:8.
Protein concentration in eluate was controlled
by light absorption at 280 nm. Fractions,
containing the antibodies, were -collected,
mixed, dialyzed against TBS, pH 7.4, and
concentrated using Amicon 100 centrifugal
devices (Merck-Millipore, Germany). Purified
antibodies were stored with glycerol (volume
ratio 1:1) at —20 °C.

FITC-labelling of plasminogen-specific
antibodies

Antibodies-FITC conjugation was carried
out using FITC (fluorescein isothiocyanate,
Sigma Aldrich, USA)[15]. FITC stock solution
1 mg/ml in DMSO was added to antibodies
(2mg/mlin 0.1 M sodium carbonate buffer, pH
9.0) in volume ratio 50: 1000 and the reaction
mixture was incubated for 8 hours at 4°C in the
dark, than the excess of the label was blocked
by NH,CI in a final concentration of 50 mM
during 2 hours 4 °C in the dark and dialyzed
against 0.05 M sodium-phosphate buffer with
0.15 M NaCl (PBS), pH 7.4, overnight at 4 °C.
F/P ratio was 3.2. FITC-labeled antibodies
were stored with 25% glycerol at —20 °C.

Polyacrylamide gel electrophoresis

Polyacrylamide gel electrophoresis in the
presence of sodium dodecyl sulfate (SDS) (Fluka,
Germany) was performed using standard method
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[16]. For the protein purity evaluation, gels
after the procedure were stained with 0.025%
CoomassieBrilliant BlueR250in 25% isopropanol
with 10% acetic acid (w/v/v)and washed with 7%
acetic acid overnight. For Western blot analysis
gels were washed twice with distilled water to
remove SDS without staining.

Western and far-blot analysis

Western blotting was performed using
standard approach [17]. Electrophoresis
was performed without reducing agents,
except plasmin sample, which contained 1%
B-mercaptoethanol. Proteins were transferred
from polyacrylamide gel onto 0.45 mecm pore
size nitrocellulose membrane (GVS, Italy). The
membrane then was blocked with 5% fat-free
skimmilk solutionduring2hat37°C,incubated
2h with 1 meg/ml anti-plasminogen antibodies
in PBS pH 7.4 and then 1 h with anti-rabbit
secondary peroxidase-conjugated antibodies
(Sigma Aldrich, USA) diluted according to the
manufacturer recommendations. After each
antibody, the membrane was washed 5 times
x 5 min with PBS, pH 7.4, containing 0.1%
Tween-20 and 5 times x 5 min with PBS, pH 7.4.
Washed membrane was stained with 4-chloro-
6-naphtol (Sigma Aldrich, USA) methanol
solution 30 mg/mL and 3% hydrogen peroxide
in PBS, pH 7.4 (volume ratio 10 : 90 : 2).

Enzyme linked immunoassay

Proteins (1 mcg in 100 mcL of PBS, pH 7.4)
were immobilized in 96-wells high-sorption
microplates (NUNC Maxi-Sorp, Denmark) for
2 h at 37 °C and thoroughly washed by PBS,
pH 7.4, containing 0.1% Tween-20 and PBS,
pH 7.4. Then wells were blocked by 200 mcL
of 1% BSA solution in PBS, pH 7.4, for 1 h
at 37°C. After blocking, plasminogen-specific
antibodies (0-5 mecg/100 mcL of PBS, pH 7.4)
were added into the wells and incubated for 1 h
at 37 °C and washed. For the determination of
the primary antibodies interaction with the
immobilized proteins, goat secondary anti-
rabbit antibodies conjugated with alkaline
phosphatase (Sigma Aldrich, USA) were
used as recommended by the manufacturer,
and after washing, developed for 30 min
using chromogenic phosphatase substrate —
500 mcg/mL p-nitrophenyl phosphate (Sigma
Aldrich, USA) in 10% diethanolamine, pH
9.8, and measured by Multiscan microplate
reader (Thermo Scientific, USA) at 405 nm.

Platelet preparation
Blood was collected from two healthy
volunteers was collected by venipuncture and
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immediately mixed with anticoagulant (3.2%
sodium citrate) in 9:1 volume ratio. Platelets
were isolated from blood using the approach
described elsewhere [18]. Platelets count was
performed using an aggregometer (Solar AT-
02, Belarus).

Platelets (5x10° cells) were incubated with
Glu-plasminogen (1 mcM final concentration)
in 20 mM HEPES buffer, containing 137 mM
NaCl, 4 mM KCl, 0.2 mM MgCl,, pH 7.4, for 10
min at 37 °C, washed twice by centrifugation
(1,000 g for 10 min at 25 °C), and then
incubated with 5 meg/mL of FITC-labeled anti-
plasminogen antibodies in PBS with 1% BSA,
pH 7.4, for 20 min at 37 °C and washed twice.

Spectrofluorometric analysis

Binding of FITC-labeled plasminogen-
specific antibodies was analyzed using flow
cytometry and steady-state spectrofluoro-
metry.

Flow cytometry was performed using
Coulter Epics XL flow cytometer (Beckman
Coulter, USA) via FL1 channel (5615-535 nm)
for FITC label. For each sample 30,000 events
were chosen as sample size. Population of
untreated platelets was used as a control.

Steady-state  spectrofluorometry  was
performed using QuantaMaster spectrofluo-
rometer (Photon Technology International,
Canada), excitation wavelength was 490 nm,
emission was measured at 520 nm.

Data analysis

Data was analyzed and presented using
standard tools of GraphPad Prism 7 software.
The flow cytometry results are presented using
“FCS Express V3” software.

Results and Discussion

Glu-plasminogen used for rabbit immuniza-
tion and Plasminogen-Sepharose synthesis
was electrophoretically pure (Fig. 1, a).
Blood serum of immunized animals contained
150-kDa protein fraction, complying the
immunoglobulin G molecular weight (Fig. 1, b,
Ser). The antibodies purified with subsequent
use of protein A- and Plasminogen-sepharose
were electrophoretically pure (Fig. 1, b, AB).
Specific antibodies yield was 7.1%.

Analysis of the purified antibodies binding
to Glu- and Lys- forms of human plasminogen
demonstrates the same affinity: saturation of
1 mcg of immobilized plasminogen is reached
at the antibody concentration 0.5 mcg/ml,
for Glu-plasminogen Ky = 5.02 = 1.20 nM,
for Lys-plasminogen K; = 5.40 = 1.27 nM

(Fig. 2). Recommended antibodies dilution for
the direct ELISA is 0.5 mcg/mL. Tissue-type
plasminogen activator was used in the assay as
negative control to discern possible antibodies
cross-reaction with kringle domain-containing
non-plasminogen proteins and it is confirmed
that the obtained antibodies have specificity to
plasminogen.

To clarify which plasminogen domain
contains antigenic determinant for the antibo-
dies, Western-blot analysis was applied
(Fig. 3, a). Optimal antibodies dilution
(1 mecg/mL) was chosen using dot-blot analysis
(data not shown). The ability of the antibodies
to interact with plasminogen, heavy and light
chains of plasmin, plasminogen fragments
K 1-3, K 1-4 and mini-plasminogen was
demonstrated. Moreover, the use of anti-
plasminogen antibodies allows to distinct
different forms of plasminogen fragments in
the mixture (Fig.3, track K1-4+K1-3), which
canrepresentdifferent angiostatins[4, 19, 20].
Western blot analysis of platelet lysate (whole
cell, 108 cells/track, in 5 x Laemmli buffer)
confirms plasminogen and its fragments to be
presenced in platelets (Fig. 3, b), among which
is typical one with molecular weight near 50
kDa complying angiostatin that can be released
by platelets [21]. Therefore, the obtained
antibodies can be applied for the determination
either plasminogen or plasminogen fragments,
including angiostatins.

Plasmin sample contains [-mercapto-
ethanol to divide heavy (63 kDa) and light
(26 kDa) chains. Western blotting was applied
for the analysis.

Fig. 1. Electrophoregram of (a) purified human
Glu-plasminogen, used for the animal immuniza-
tion and (b) the rabbit serum (Ser) and affinity
purified anti-plasminogen antibodies (AB)
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Investigation of plasminogen or
plasminogen fragments interaction with
cells can be carried out using fluorometric
techniques. For this purpose, the anti-
plasminogen antibodies are conjugated with
different fluorescent labels and applied for
the fluorometric analysis. To test the obtained
antibodies suitability for these applications,
we performed FITC-labeling of the antibodies
and demonstrated Glu-plasminogen binding to
platelets with flow cytometry and steady state
spectrofluorometric analysis.

Fig. 2. Binding of purified polyclonal antibodies
against plasminogen with Glu-plasminogen
(Glu-Pg), Lys-plasminogen (Lys-Pg), and tissue-
type plasminogen activator (tPA) evaluated by
ELISA

Fig. 4 demonstrates typical fluorescence
histograms of native washed human platelets,
bound with anti-plasminogen FITC-labeled
antibodies before and after incubation with
exogenic plasminogen. Data obtained with
flow cytometry and presented with FCS
Express 3 software. As a control, platelet
autofluorescence was monitored. Results
indicate that washed platelets absorb
plasminogen from plasma on their surface and,
when isolated, can bind additional exogenous
zymogen amount (median value is 4.7 for the
platelets-FITC-antibodies interaction, and 8.3
for the platelets-plasminogen-FITC-antibodies
interaction, comparing with 1.03 of platelets
autofluorescence).

Steady-state fluorometry analysis
indicates the same results (Fig. 5, a): washed
platelets surface contains plasminogen
or its fragments and can bind additional
exogenous plasminogen. Washed platelets can
bind additionally FITC-antibodies after the
preincubation with exogenous plasminogen
comparing with the labeled antibodies binding
level without plasminogen addition (Fig. 5, b).

Platelets autofluorescence serves as a
control. Mean values obtained for washed
platelets of two healthy volunteers.

It is well established that platelets are
able to bind plasminogen, and the cells
washed from platelet reach plasma interact
with the zymogen through different partner
proteins, which can be removed from the cell
surface by gel-filtration on Sepharose 2B,
but not washing by centrifugation [22-25],

Fig. 3. Interaction of purified polyclonal antibodies against plasminogen:
a — Glu-plasminogen (Glu-Pg), mini-plasminogen (Mini-Pg), plasminogen kringles 1-4+1-3 (K14+K1-3),
kringles 1-3 (K1-3) and plasmin (Pm+bME); b — platelets lysate (Plt lys).
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Fig. 4. Typical fluorescence histograms of
platelets distribution of untreated
(Control), only FITC-antibodies treated
(FITC-ab) and plasminogen and FITC-
antibodies treated (Pg+FITC-ab) platelets

Fig. 5. Spectrofluorometric analysis of Glu-plasminogen binding to intact platelets using FITC-labeled anti-
plasminogen antibodies:
a — Typical fluorescence spectra of untreated — autofluorescence (Control), only FITC-antibodies (FITC-ab)
treated and plasminogen and FITC-antibodies treated (Pg+FITC-ab) platelets; b — Fluorescence intensity
FITC-antibodies (FITC-ab) treated and plasminogen and FITC-antibodies treated (Pg+FITC-ab) platelets at
maximum FITC emission wavelength (520 nm)

thus the results obtained using FITC-labeled
anti-plasminogen antibodies comply with the
previously published data.

Theresults of the present work demonstrate
that rabbit polyclonal antibodies against
human Glu-plasminogen can be used for the
detection of full-length molecules of Glu- and
Lys-forms of zymogen, as well as kringle-
and protease-domain containing fragments.
FITC-labeled anti-plasminogen antibodies are
suitable for plasminogen detection on cells
using fluorometric approaches and allow
evaluating changes in bound plasminogen
levels depending on the different functional

states of cells. To perform the identification
of intact or fragmented forms of the zymogen,
the Western blot analysis can be applied.

The obtained antibodies can represent
a promising tool for the investigation of
plasminogen/plasmin system functions, either
fibrinolytic or signaling, for example platelet
physiology, cell migration, tumor growth,
angiogenesis, inflammation, etc.
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IInasmiHoren/miaasmiHoBa cucremMa Bifi-
rpae BUpiIIaJbHy poJb y PibpuHOIi3i Ta pery-
JIOBaHHI QYHKIIN KJIITUH y IIIXPOKOMY Aiara-
30HI HOPMAJIbHUX Ta IATOJIOTIiYHUX IIPOIEeCciB.
HocaimxeHHA pPOJIi MIa3MiHOTeHY/IJIa3dMiHy
moTpedye moope oxapaKTepru30oBaHUX Ta eder-
TUBHUX 1HCTPYMEHTiB, 30KpeMa aHTUTija. ¥
po0oTi ommcaHO BUIIJIEHHS MOJiKJIOHAJIBLHUX
AHTUTIJT KPOJIA TPOTH ILJIA3MiHOTEHY JIIOAU-
HU Ta HaJaHO iX XapaKTEepPUCTHKY, a TaKOoK
3aIIPOIIOHOBAHO IIiAX0oAu 10 imeHTU(diKaIii
mJasMiHOTeHy Ta #oro (pparMeHTiB 3 BHKO-
PUCTAHHAM OJEPKAHUX aHTHUTIJN. 3 METOI0 BU-
IiJIeHHS aHTUTIJ 3aCTOCOBYBaJIU CTAaHAAPTHY
mporeaypy imyuisarii TBapuu i 3a60py Kposi,
BUJIJIEHHA CUPOBATKW, BUCOJIEHHS IIPOTEiHIB
Ta adginHy xpomarorpadir. [lyia xapaxTepu-
CTUKM Ta 3aCTOCYBaHHA AHTUTIJI BUKOPUCTO-
ByBaJM TaKi MeToou: iMyHOEH3MMHUM aHaJIi3,
BeCTepH-0JI0T, KOH Ioralfilo mpoTreiHiB, mpoTo-
KOBY ITUTOMETPiI0 Ta CIEKTPOQIyOopPOMETPifo.
IToxasano, 1o aaTuTiaa B3aemoniroTs 3 Glu- i
Lys-nnasminoreHoM  JIOOWHW, KPUHTJIAMU
1-3 ta 1-4 mnasmiHoreny, MiHi-TITa3miHOTE-
HOM, BaKKHUM Ta JEeTKUM JIAHIIOTaMU I1JIa3Mi-
Hy. IIpomoHyeThCsA 3acTOCYBaHHA AHTUTLI 10
IJIa3MiHOTEHY y HOPAMOMY iMyHOEH3UMHOMY
aHaJizi, BecTepH-OJIOT-aHAJiI3y Ta micasa Mi-
yeHHA (OJIYOPECIEHTHOIO MiTKOIO Y IPOTOKOBIi
OUTOMETPil Ta cCIeKTPO(PTOPOMETPUIHOMY aHa-
Jisi 3B’sI3yBaHHA MJIa3MiHOTEeHY 3 KJIiTHHAMMU.
OrpuMaHi aHTHUTiJIa OO IIJIa3MiHOTEeHY € IIep-
CIEeKTUBHUMU iHCTPYMEHTAMU JIJIS TOCJIiPKeH-
HA AK (GiOpUHOTITUUHUX, TaK i CUTHAJIBHUX
GyHKIIiY IIa3MiHOTeH /T1JIa3MiHOBOI CUCTEMMU.

Knrowosi cnoeéa: 1miasMiHOreH, IIOJiKJOHAJIbHI
aHTHUTiNIa Kpoad, adimrHa xpomarorpadisda,
iMyHOeH3UMHUN amaais, BecTepH-6si0T, FITC-
MiUYeHHH, IPOTOKOBA mIuTOMETpPid,
CIIeKTPOhJIyOpUMeTPid.
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IInasMuHOreH/mIa3sMUHOBASA CUCTEMA UTPa-
€T PeIarIyo poJb B GQUOPUHOIN3E U PEryJis-
muy PYHKINHA KJIETOK B IIIMPOKOM AHAIa30He
HOPMAJbHBIX U IIATOJOTMYECKUX IIPOIECCOB.
HccnenoBanue posn IIJIa3MHHOTeHA/ILJIa3MIHA
TpebyeT HAJUYUS XOPOIIO OXapaKTepu30BAH-
HbIX 1 3(Q(PeKTUBHBIX WHCTPYMEHTOB, TaKUX
KaK aHTuTejla. B paboTe OMMCAaHO BLITEJIEHUE
MOJIMKJOHAJIBHBIX AHTUTEJ KPOJUKAa IIPOTUB
IJIa3MUHOTEHA 4YeJIOBeKa U IIpUBeIeHa HX Xa-
PaKTEepUCTUKA, a TaKiKe IPeIJIOKeHbI IT0X0IbI
K HAeHTU(PUKAIUU ILJIa3MUHOTEeHa U ero (ppar-
MEHTOB C MCIIOJb30BAHUEM IIOJIYUYEHHBIX aHTHU-
TeJi. 1A BbIAeJIeH A AaHTUTe] IPUMEeHSIIN CTaH-
IapTHYIO IIPOIEeayPYy UMMYHU3AIINN JKUBOTHBIX
u 3a00pa KpPOBU, BBIIEJIEHNE CBIBOPOTKMU, BBI-
caJuBaHNe TPOTEeNHOB M a(pGUHHYIO XpPOoMaTo-
rpaduro. [I1a xapaKTepUCTUKU U IIPUMEHEHUA
aHTHUTEeJ OBLIN HCIOJb30BAHBI CJIEAYIOIINE Me-
TOABI: WMMYHOSH3WMHBIN aHAJIN3, BeCTEPH-
6sioTTuHT, KoHbOTanusa FITC-nmporenHoB, Ipo-
TOYHASA IIUTOMETPHUA U CHEKTPOPIYOPOMETPUSI.
ITokasaHo, UYTO aHTHUTeJa B3aUMOIEHCTBYIOT C
Glu- u Lys-mimasMUHOTEHOM dYeJIOBeKa, KPUH-
raamu 1-3 u 1-4 mmasMuHOTeHa, MUHU-ILJIA3MH-
HOT'€HOM, TSKeJION 1 JIETKOM IelsaMU ILJIa3MU-
Ha. IIpemyaraercss MCIIOJb30BaHUE AHTUTEN K
IJIa3MUHOTEeHY IJIA IPAMOTO MMMYHOSH3UMHO-
r0o aHaJIN3a, BECTePH-0JI0T-aHAIN3a U TI0CJIe Me-
yeHUA (PIIyOPeCIIeHTHO METKOH! JJIs IIPOTOUHOM
IMUTOMETPUN U CHEeKTPOMIYOPOMETPUUECKOTO
aHaJIM3a CBABBIBAHUA IJIA3MUHOTEHA C KJIETKA-
mu. IlomyueHHbIe aHTHUTeJA K ILJIa3MUHOTEHY
ABJIAIOTCA IIEPCIEKTUBHBIMU HNHCTPYMEHTaMU
ISl UCCJIefOBaHUA KaK (QUOPUHOJIUTUUECKUX,
TaK W CUTHAJBHBIX (YHKIUN ILJIa3MUHOTEH/
IJIAa3MUHOBOM CHCTEMBI.

Knrwouesvle cnosa: mniasMUHOTeH, TOJNKJIOHAb-
Hble aHTUTeJa KPoJnKa, appuHHad XpoMaTorpa-
dusa, UMMYHOSH3UMHBIN aHAJIN3, BECTEpPH-OJIOT,
FITC-meuenune, OpoToUHAaA quTOMETpud,
CIIEKTPOIIYyOPUMETPUA.
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