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Imunologie - Stanoveni stavu imunitniho systému

* Vrozené nebo ziskané imunodeficience
- monitorovani HIV positivnich pacientu a stanoveni efektivity
terapie
- monitorovani efektivity imunosupresivni terapie u
transplantovanych pacientu

* Monitorovani autoimunitnich onemocnéni a efektivity terapie
« diagnostice alergickych onemocneni

Hematologie

« Diagndza malignich onemocnéni
o Stanoveni funkénich vlastnosti trombocytu



Funkcni testy

Aktivace lymfocytl

Zmeéna exprese vybranych povrchovych markru (vétsinou receptory
nezbytné pro funkci daného lymfocytu)

Indukce proliferace (stanoveni bunécného cyklu)
Produkce cytokinu
Stanoveni cytotoxicity NK bunék a cytotoxickych lymfocytu

Aktivace fagocytl

Zména exprese vybranych povrchovych markru

(vetsinou receptory nezbytné pro funkci daného fagocytu)
mikrobicidni aktivita

Produkce volnych radikaltu fagocyty

Fagocytarni aktivita

Tvorba oxidu dusnatého

Diagnostice alergickych onemocnéni

Stanoveni funkénich viastnosti trombocyt(



Zmeéna povrchové exprese antigenu (receptoru)

Zmeéna povrchove exprese antigenu charakteristickeho
pro aktivovany stav dané bunecne subpopulace.
Antigenem je veétsSinou receptor spojeny s funkci toho
urciteho typu bunek

Priklady:

- CD25, CD69, HLA-DR - aktivace lymfocytu

-CD11b - aktivace polymorfonuklearnich granulocytu a
monocytu

-CD62P - aktivace krevnich desticek
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Zmena povrchoveé exprese antigenu (receptoru)
u lymfocytu



Napr. soucasne s imunofenotypizaci v
programu Simulset jako krok C. 7 -
Stanoveni aktivace T-lymfocytu

CDS3/HLA-DR Conv
Events acquired:14000 Data set:[1] .Q....Q.EILIMEE Zele....
Gated Events:2369 Q1 CD3- DR+
== Q2 CD 3+ DR+ 8
L (33 . !—J"i.. Pi 9
! Q4 CD3+DA- 68
Escssc & Conv
Means: {48 27 <| Subset Name %l
ne: B Total T (CD3+) Lymphocytes 76 OK
Acti dT (C
Marker m?ﬁ m?:i ctivated T (CD3+) Lymphoctyes 8 N/A
CD3
Operator defined markers are in effect.
Tube Name/ Subset Name/ Conv.
Consistency Ck Ck Name Percent
. _ Lymphs
Average CD3 Total T (CD3+) Lymphocytes 77 OK
Sum of Cells T+B+NK 99 OK

Ratio T Lymph H/S CD3,CD4/CD3,CD8 Ratio 1.48 OK



Aktivace lymfocytu v klinické laboratofri

Veronika Kanderova

CLIP (Childhood Leukaemia Investigation Prague) - Cytometrie
Klinika détské hematologie a onkologie
2. LF UK a FN v Motole

http://clip.lf2.cuni.cz/cs/prezentace-ke-stazeni/



Detekce fyziologickych fagocytu

- Zmena povrchoveé exprese antigenu
(receptoru) u fagocytu

- Produkce volnych radikalu fagocyty
(detekce chronické granulomatdzni choroby)

- Stanoveni fagocytarni aktivity
(detekce poruch fagocytovat patogeny)



Stanoveni aktivace granulocytl v periferni cirkulaci s
vyuzitim detekce povrchové exprese CD11b a CD62L

Aktivace neutrofilnich granulocytli béhem oteviené
operace srdce

CD62L
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		initiation of CPB		67.5001637089		67.5001637089
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		30 min
     after		44.4515737971		44.4515737971
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 of CPB		30 min
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						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours
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						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours
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kompl

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		227		1007		2025		2054		1452		291

						36		305		236		298		187		56





kompl

				35.9308832		35.9308832

				304.5370791388		304.5370791388

				236.175655733		236.175655733

				297.6952067342		297.6952067342

				186.979101785		186.979101785

				56.0057870773		56.0057870773
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kompl (2)

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		227		1007		2025		2054		1452		291

						36		305		236		298		187		56





kompl (2)

				35.9308832		35.9308832

				304.5370791388		304.5370791388
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N11M

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		725		824		1075		1029		1045		882

						65		68		35		44		55		39





N11M

				64.8298229966		64.8298229966

				67.5001637089		67.5001637089

				34.6584640284		34.6584640284

				44.4515737971		44.4515737971

				55.0786820915		55.0786820915

				38.6609458271		38.6609458271
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M11

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		1093.8666666667		1031.393		895.6603225806		895.534		1262.1561290323		1401.9077419355

						88.5542391196		78.4018468366		51.5353097045		52.8504487842		70.8041377332		59.9835279104





M11
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				51.5353097045		51.5353097045
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N15

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		3258		2677		2182		2263		3330		3469

						210		184		151		166		178		176





N15

				209.5267522424		209.5267522424

				184.2455297062		184.2455297062

				150.678023648		150.678023648

				165.6984589995		165.6984589995
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M15

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		38		36		56		86		56		55

						2		3		7		15		5		3





M15

				2.2792661981		2.2792661981

				2.5047296996		2.5047296996

				6.592257407		6.592257407

				14.5174597678		14.5174597678

				4.5421348861		4.5421348861
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N31

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		13.8		10.2		7.2		6.7		13.4		13.8

						1.3		1.2		1.2		1.3		1.4		1.5





N31

				1.2900571555		1.2900571555

				1.2340301231		1.2340301231
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				1.3540475283		1.3540475283
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M15 (2)

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		128		91		51		51		85		131

						13		9		7		7		6		10





M15 (2)

				13.3870249318		13.3870249318

				8.5114439744		8.5114439744
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kompl (4)

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		227		1007		2025		2054		1452		291

						36		305		236		298		187		56





kompl (4)

				35.9308832		35.9308832

				304.5370791388		304.5370791388

				236.175655733		236.175655733

				297.6952067342		297.6952067342

				186.979101785		186.979101785

				56.0057870773		56.0057870773
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						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		227		1007		2025		2054		1452		291

						36		305		236		298		187		56





kompl (5)

				35.9308832		35.9308832

				304.5370791388		304.5370791388

				236.175655733		236.175655733

				297.6952067342		297.6952067342

				186.979101785		186.979101785

				56.0057870773		56.0057870773
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 of CPB		30 min
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reper.		24 hours

				průměr		227		1007		2025		2054		1452		291
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				35.9308832		35.9308832

				304.5370791388		304.5370791388

				236.175655733		236.175655733
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				186.979101785		186.979101785
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 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		26		32		65		112		374		110
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il-6

				6.4798789474		6.4798789474
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 of CPB		30 min
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reper.		24 hours

				průměr		227		1007		2025		2054		1452		291
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				35.9308832		35.9308832

				304.5370791388		304.5370791388
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						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		725		824		1075		1029		1045		882

						65		68		35		44		55		39
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				64.8298229966		64.8298229966

				67.5001637089		67.5001637089

				34.6584640284		34.6584640284
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						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours
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				průměr		3258		2677		2182		2263		3330		3469

						210		184		151		166		178		176





N15

				209.5267522424		209.5267522424
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 of CPB		30 min
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reper.		24 hours
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				2.2792661981		2.2792661981
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						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		128		91		51		51		85		131

						13		9		7		7		6		10
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				13.3870249318		13.3870249318

				8.5114439744		8.5114439744
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				9.7362918486		9.7362918486



*

*

*

*

MRF



N62l

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours
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						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		75		80		83		84		142		105

						7		6		6		7		10		7





m 62l

				6.519450434		6.519450434

				6.4482640692		6.4482640692
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reper.		24 hours

				průměr		2.6		2.7		2.8		3.4		3.9		2.8

						0.3		0.3		0.4		0.3		0.4		0.5





MDA

				0.3399125804		0.3399125804

				0.2971523368		0.2971523368

				0.3632933969		0.3632933969

				0.3395483945		0.3395483945

				0.3990049785		0.3990049785

				0.4985104555		0.4985104555
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						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		18		26		60		54		43		112

						3		5		11		9		6		17
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				2.7698403397		2.7698403397

				4.9035896947		4.9035896947

				10.5094607323		10.5094607323

				8.932050187		8.932050187

				6.2614453826		6.2614453826

				17.3078150089		17.3078150089
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						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		647		641		1622		2120		2010		2162

						70		60		201		239		182		174





oyp

				69.9275065134		69.9275065134

				60.1495101395		60.1495101395

				201.0048654488		201.0048654488

				238.9213144578		238.9213144578

				182.1928933458		182.1928933458

				174.1980258286		174.1980258286



*

*

*

*

RLU x s x 1000



kompl (6)

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		4.9		5.1		7.8		10.3		11.3		11.3

						0.3		0.4		0.6		0.9		0.7		0.7





kompl (6)

				0.2999514648		0.2999514648

				0.4307277989		0.4307277989

				0.6316109262		0.6316109262

				0.9310571588		0.9310571588

				0.6867907845		0.6867907845

				0.6879327541		0.6879327541



*

*

*

*

*

1000/ml



leu

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		4.9		5.1		7.8		10.3		11.3		11.3

						0.3		0.4		0.6		0.9		0.7		0.7





leu

				0.2999514648		0.2999514648

				0.4307277989		0.4307277989

				0.6316109262		0.6316109262

				0.9310571588		0.9310571588

				0.6867907845		0.6867907845

				0.6879327541		0.6879327541



*

*

*

*

1000/ml



pmnl

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		3.2		3.4		6.0		8.3		9.6		9.7

						0.2		0.3		0.5		0.8		0.6		0.6

																						pmnl





pmnl

				0.2444706726		0.2444706726

				0.3296746663		0.3296746663

				0.5157479832		0.5157479832

				0.8109777346		0.8109777346

				0.6489888122		0.6489888122

				0.5890602674		0.5890602674



*

*

*

*

1000/ml



kompl (9)

		

						before		initiation of CPB		end
 of CPB		30 min
     after		4 hours
reper.		24 hours

				průměr		1.38		1.49		1.58		1.69		1.47		1.18

						0.10		0.11		0.14		0.15		0.13		0.14





kompl (9)

				0.0984078387		0.0984078387

				0.1104776318		0.1104776318

				0.1372838279		0.1372838279

				0.1464783844		0.1464783844

				0.1309753568		0.1309753568

				0.1411453559		0.1411453559



*

1000/ml




ldentifikace a funkCni analyza
subpopulaci makrofagu a neutrofilu

patologické procesy a choroby jsou spojeny s vyskytem
konkrétnich regulacnich populaci imunitnich bunek

— identifikace bunécnych subpopulaci pomoci FC
— funk€ni analyza

zlepSeni a standardizaci diagnostiky ruznych
onemocneéni spjatych s jednotlivymi subpopulacemi
regulaénich monocyttu/makrofagu a neutrofilt



ldentifikace a funkcni analyza
subpopulaci makrofagu a neutrofilu
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Imunoregulacni neutrofily

A Density gradient
centrifugation of blood

PEMCs
I

granulocytes

Plasma

=+ LDNs

==+ NDNs

Immunosuppressive

Proinflammatory

LDNs/G-MDSCs LDNs/LDGs
.}a?-""'--.__‘-__--‘ .. —— ;}‘?ﬁ
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®© ©

Metamyealscytes Band cells
Immature neutrophils

Neutrophil populations

Band cells
Immature neutroph neutrophils

REﬁtlﬂg
neutrophils

Mature aclivated
neutrophils

Mature activated
neutrophils

Immunosuppressive
+==2 neutrophils

Neutrophil populations

Scapini et al, 2016



Imunosupresivni neutrofily

Experimental setting

Solid tumors
Pancreas, colon, and

breast

Renal carcinoma

Non-small cell lung
cancer (NSCLC)

Glioblastoma

Head and neck
squamous cell carcinoma
(HNSCCQC), urologic and
lung cancer

Neutrophil Maturation/activation
Immunophenotype status
CD15* cells Mature, activated cells

CD15* CD11b* CD66b"gh
VEGFR1* CD62L'®¥ CD1 Mature activated cells
6low cells

CD15* CD11b* CD33low
CD14" IL-4R* IFNYR*
cells

Not reported

CD15* CD66b* CD11b*
CD33" CD14~ HLA-DR~ Mature activated cells
cells

CD66b* CD33ow HLA-

DR~ CD125 CD11b*~ C Heterogeneous with
D16%~ CXCR1lw CXCR2' several immature cells
ow CXCR4* cells

Functional properties and immunosuppression
mechanism

Contact-dependent inhibition of IFNy production by
T cells via H,O, release

Inhibition of proliferation and IFNy production by T
cells, likely via Argl release

Suppression of CD3( expression in CD8* T
lymphocytes

Inhibition of proliferation and IFNy production by T
cells via Argl release

Reduced apoptosis, ROS production and
chemotaxis; inhibition of proliferation and IFNy
production by T cells

Scapini et al, 2016



Detekce volnych radikalu
Oxidativni vzplanuti fagocytu

Phospolipase A2 activity _
Leukotrienes

H20 + 02



Fluorescencni proby pro detekci
volnych radikalu

dichlorodihydrofluorescein diacetate (H,DCF-DA) and derivatives
dihydroethidine (HE)

dihydrorhodamine 123 (DHR 123) and dihydrorhodamine 6G
dihydrocalcein AM

Amplex Red reagent (10-acetyl-3,7-dihydroxyphenoxazine)
3'-(p-Aminophenyl) fluorescein (APF) and 3'-(p-hydroxyphenyl)
fluorescein (HPF)

(pentafluorobenzoyl)aminofluorescein diacetate (PFB-H,FDA)
MitoSOX Red Mitochondrial Superoxide Indicator

MitoTracker Orange (CM-H,TMRos) and MitoTracker Red (CM-
H,XRos)



DCFH-DA DCFH—— DCF

2' 7'-dichlorofluorescin diacetate
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Hydroethidine

NADPH Oxidase

NADPH
NADP

Ethidium
bromide

2.

J.P. Robinson et al. 1998
http://www.cyto.purdue.edu/

counts

Fluorescent
Exc. 488

S CHZCH3 Em. 600

80

66

26
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\

PMA-stimulated PMN

/
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log red Fluorescence



Dihydrhodamine 123

Dihydrhodamine 123 Rhodamine 123



3'-(p-hydroxyphenyl) fluorescein (HPF) a
3'-(p-aminophenyl) fluorescein (APF)

HFP / AFP - detekce hydroxylovych radikalu
AFP - detekce kyseliny chlorné

XH X=0 Hydroxyphenyl fluorescein (HPF)
@ X=NH  Aminophenyl fluorescein (APF)
0
ROS
-
COO- \
Y

?:='©'=G
Nonfluorescent Fluorescent



Srovnani specificity APF, HPF, and H,DCFDA

ROS APF HPF H,DCFDA

Hydrogen peroxide (H,O,) <1l 2 190

Hydroxyl radical (HO-) 1200 730 7400
Hypochlorite anion (—OCI) 3600 6 86

Nitric oxide (NO) <1 6 150

Peroxyl radical (ROOQO") 2 17 710

Peroxynitrite anion (ONOO-) 560 120 6600

Singlet oxygen (10,) 9 5 26

Superoxide anion (-0O%) 6 8 67

Autooxidation -exposure to <1 <1 2000

fluorescent light




Detekce fagocytarni aktivity s vyuzitim Fl

» Pohlceni fluorescencné znaCenych Castic (napr. latexové Castice,
zymosanove castice, obarvené baktérie)

» QOpsonizace Castice — porovnani s neopsonizovanou castici udava
informaci o expresy a funkénosti opsoninovych receptoru

Postup:
« Znaceni Castice fluorescencni prébou
» Opsonizace Castic vybranymi opsoniny (napf. IgG, C3) nebo kompletnim
sérem daného druhu
» |zolované leukocyty jsou inkubovany dohromady s ¢asticemi pri teploté
fyziologickeé pro dany druh
FITC-Labeled Bacteria

J Paul Robinson 1998



RozliSeni pohlceni Castice do uzavieného fagozému
od adherence na povrch fagocytu — aplikace
trypanové modfi (neprostupuje do Zivych bunék), ktera
ma zhaseci vlastnosti pro FITC

FITC-Labeled Bacteria

J Paul Robinson 1998



Detekce fagocytarni aktivity s vyuzitim bunék
exprimujicich fluorescencni proteiny

Obdobny princip jako u fluorescencné znacenych

Vyhody
bez potreby baktérie nebo bunky urCené k fagocytdze barvit fluorescencni
znackou

Nevyhody

Neni mozné urcCit mezi bunkou ktera je plne pohlecena nebo jenom na
povrchu fagocytu

Ztrata signalu z fluorescencniho proteinu (naprf. GFP) diky jeho degradaci
ve fagozomu



Degradace GFP ve fagozomu

Usmrcovani bakterii nebo bunék exprimujicich fluorescencni proteiny (napr. GFP)
- degradace i téchto proteinu a postupna ztrata fluorescencniho signalu

Nevyhoda: Falesné negativni data pri detekci fagocytozy

Vyuziti: pro stanoveni relativni viability bakterii ve fagozomu

- Z-!O minutes 120 minutes

100

754 75

% Viable

50+ 50

juassalon|d %

254 25
0 - i . B Jamie Schwartz et al. J
K o 60 9 120 Immunol 2009;183:2632

Time (min)




Detekce fagocytdozy pomoci
pHrodo-succinimidyl ester

e Nefluorescencni pHrodo se zmeéni na fluorescencni pri zméné pH, ke
které dochazi ve fagozému

e Detekce pouze plné pohlcenych castic ¢i bunék

Fluorescence emission

Ex 532 nm

550

T
575

600 625 650
Wavelength (nm)

I
675

700

Fluorescencni emisni spektra
pHrodo™ barvenych E. coli v pufrech
pH od 4 do 10.



pHrodo™ dye fluorescence (585 nm

10%3

Side scatter

Detekce fagocytdozy pomoci
pHrodo-succinimidyl ester
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Nestimulovana kontrola
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Forward scatter

pHrodo™ dye fluorescence (585 nm,

Detekce fagocytozy pHrodo znacenych
latexové castic, zymosanovych cCastice,
obarvenych baktérii.

Bunky stimulované pHrodo
barvenymi latex. ¢asticemi

10¢ 120
] ke
1 2
c negative
1 03—5 3 control
] o 80+
0
1 E |.-I
1074 Q | phagocytosed
E el | || particles
5 40
Q I
107 = J
E = |
= 1
I' |
o ' : : ' 100 10° 102 108 100
0 200 400 600 800 1,000

pHrodo™ dye fluorescence (585)

Forward scatter



Detekce fagocytdzy s vyuzitim pHrodo-SE

Znacené apoptické burnky

11111111
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Detekce produkce oxidu dusnatého (NO)

DAF-FM-DA
4,5-diaminofluorescein diacetate |
’ . | '
(DAF-2 diacetate) @fome“a' DAF{M-DA A
4-amino-5-methylamino- 2',7'- DA?”_ o
difluorofluorescein %
(DAF-FM diacetate) \_ Y,

Exc. 495nm Em. 515nm

baves
i

Barnzobinzcls dervative
[Fluomant




Detekce lipidoveé peroxidace

Oxidace lipidové detekeni latky spojena s narustem
nebo spektralni zménou fluorescence

H H
cis-Paranaric Acid c=c’ M
CHsCHy ~ .C=C._._ __H
3 2 H /C:C\ L _~(CH,)7;COOH
H L=C
H H
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O
BODIPY \H‘“ TN
Mo, N
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Detekce intracelularni produkce
cytokinu

- Charakterizace ruznych subpopulaci
leukocytu, které I1ze rozliSit na zakladé rozdilné
produkce cytokinu

- Charakterizace funkcnich viastnosti bunek
odpoved na vybrany stimul



BD Fastimmune™ Cytokine Flow Cytometry Protocol

1. Stimulate whole
blood or PBMC 2. Lyse/Fix 3. Permeabilize 4. Stain

1 l 1 1

f 6 h f Wash f Wash ﬂ
@
> g L &
+ Brefeldin A /Wash
a
o
s 5. Flow
@)
cytometry

anti-IFNy FITC



Vyuziti prutokoveé
cytometrie v diagnostice
alergickych onemocneni



Diagnostika alergii a hypersensitivit

Vysledek neadekvatni reakce na neSkodné vnéjsi alergeny
Alergen - jakykoliv Ag schopny vyvolat alergickou odpoved
Reakce typu I-IV

v s o

zevniho prostredi

0 Kozni testy (Prick test, Epikutanni testy)
0 Provokacni testy (oCni-spojivkovy,
nosni, bronchialni)
0 Krevni testy - vySetfeni specifickych IgE
(CAST ELISA, microarray, prutokova
cytometrie - Test aktivace bazofilu (BAT)




Test aktivace bazofilu

* in-vitro test zalozen na sledovani znaku
objevujicich se po aktivaci bazofilu alergenem =
CD63, CD203c

(o) Vysledkem - % Alergen Pozitivni nalez
: 4 ‘1,0 Inhalaéni alergeny > 15 %
aktivovanych bazofilu Potraviny - 15 0
o BASOTEST®, Flow- Latex > 159
Hmyzi jedy >10 %
CAST®, CAST®-COMBI Léky >5 %
Acylpyrin >5%

Pozitivni kontrola
(anti IgE) > 15 %

Honzova, S. Interni medicina pro praxi 11(4), 168-170 (2009)



Basophil phenotype at rest:
IgE+
CD63- i-
A 4 Anti-CD63 PE

IgE
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BASOTEST®

PIna krev odebrana do heparinu, inkubovana se stimulaénim pufrem
(10 min/37°C) = inkubace s alergenem (20 min/37°C)

Pozitivni kontrola — fMLP

Aktivace bazofilnich granulocytu indukuje fuzi granuli a uvolnovani
zanetlivych mediatoru = proces degranulace zastaven inkubaci vzorku
na ledu

Bunky jsou znacCeny
monoklonalni protilatka anti-IgE-PE

monoklonalni protilatka anti-CD63-FITC (anti-gp53-FITC) (rozpozna
CD63 (gp53) na povrchu aktivovanych bazofilu)

Lyze erytrocytu = promyti => procento aktivovanych bazofil uréeno
pomoci prutokového cytometru



BASOTEST®
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Events

20

10"

negativni kontrola (1.8-9.5%)

2,6% aktivovanych bazofilt

18

Events

=
10"

pozitivni kontrola (25.2.-100%)
95,1% aktivovanych bazofill

M1

10" 102 10% 10%

anti-gp53-FITC

10

M1

102 107 10*

ant-gpb3-FITC

vzorek
29,5% aktivovanych bazofill

11

i1

Events

10" 102 10% 10¢

anti-gp53-FITC

10"



Basotest (BAT) - shrnuti

0 Patri mezi méné Casto pouzivaneé vysetrovaci metody
(pouze pri diagnostickych nejasnostech )

0 BAT ma vyssi senzitivitu nez Siroce uzivane vysSetreni
specifickych IgE a pomérné vysokou specificitu

0 Moznost vyuziti pri diagnostice alergii na pyly, potraviny,
hmyzi jedy, leky



Krevni destiCky (trombocyty)

 Imunofenotypizace receptoru krevnich
desticek

UrcCeni vrozenych poruch, stavu aktivace destiCek
In vivo a aktivovatelnost destiCek

« Detekce a charakterizace prokoagulacnich
mikrocastecek derivovanych z krevnich
destiCek



Imunofenotypizace receptoru
trombocytu

Stanoveni fenotypu (stavu destiCek v Cerstve odebranéem
vzorku)

Zhodnoceni reaktivity desticek jako odpoved na agonistu

Stanoveni receptoru klidovych desticek jako jsou GPlIIb-
llla (CD41, CD61)

GPIb-IX-V (CD42a, CD42b, CD42d)

Aktivované exprese - P-selektinu (CD62P) nebo PAC1



UrcCeni prokoagulacnich
mikroCastecek

- Derivované z trombocytu po jejich aktivaci

« UrcCeni diky navazani annexinu V nebo protilatek
specifickych pro koagulacni faktory V/Va nebo
X/Xa

* Zhodnoceni schopnosti destiCek vytvaret
mikroCastecCky



Platelet identifier

Count
10 20 30 40 50 60

fluorescence

Prutokova cytometrie
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Defekty trombocytu

 Bernard — Soulieriv syndrom
- absence komplexu GPIb-IX-V
- projevy: mirna trombocytopenie
zvetseni krevnich desticek
absence agregace desticek
- urceni pomoci anti-CD 41 nebo anti-CD 61



Defekty trombocytu

 Glanzmannova trombastenie
- autosomalne recesivni porucha
- defekt integrinu komplexu GPIlIb-llla
- projevy: delsi Cas krvaceni (fibrinogen
nespusti dominovy efekt desticek)
pomalé rozpousteni srazeniny

- urceni pomoci anti-CD42a nebo anti-CD42b



Experimentalni studie sledujici vazbu myeloperoxidazy (MPO)
na trombocyty a vliv na jejich aktivaci

MPO binding
to trombocyte PMNL
Trombocyte
£ aa E—(
. o activation
P-selectin P-selectin

Increased
Trombo cyte » adhesiveness,
vascular dysfunction
- Catabolism of NO
Endothelial
cells . . .




MPO localization on human thrombocytes

Anti-MPO Ab

Goat anti-rabbit IgG Alexa 488

r# A

- MPO

+ MPO

Control
(- Anti- MPO Ab)




RFU

Detekce navazané MPQO na povrch desticek
pratokovym cytomerem
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RFU

Detekce aktivovanych stresovych viaken F-aktinu v
destiCkach — znak aktivace
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GO0
SO0 4
4004
300 -
200 4
1004

D — — L] 1 —

— E — E — E

E = E o E o

O 3 = 3 = 3

=5 LT = L'y a2 [Ty

MPO Cal

2000 4
1800 -
1600 -
1400
1200 |
1000 |

8004
600 4
400 -
2001

Mouse

0 palmil

0.5 pg/ml

1 pgimil

3 pg/mil

1.5 pg/ml




Detekce CD62P (P-selectin) and CD31 (PECAM-1) na
povrchu desticek — znak aktivace

RFU
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Detekce agregatu desticek s polymorfonuklearnimi
granulocyty

400
350 |
300 |
250 1
200 7
150 -

100 4

a0 H

% of thrombocyte-granulocyte aggregates

without MPO with MPO with Cal



Uskali detekce vlastnosti a funkci
desticek pomoci prutokové cytometrie

Zpracovani vzorku krve do 30 minut
Pouziti dostatecne Siroke jehly
Nepouzivat jako antikouagulant EDTA a heparin

Fixace formalinem pro lepSi rozpoznavani protilatkami
(x PAC1)

Prokoagulacni castecCky casto vykazuji intenzivni
autofluorescenci

Pri pouziti trombinu nutné pridat CaCl:



Shrnuti pfednasky priklady aplikace prutokové
cytometrie v klinické imunologii a hematologii

 Imunofenotypizace

* Funkcni testy

Zmeéna exprese vybranych povrchovych markru
Produkce cytokinu

Produkce volnych radikalt fagocyty
Fagocytarni aktivita

Tvorba oxidu dusnatého

Lipidova peroxidace

Aktivace bazofill

Stanoveni funkénich vlastnosti trombocytu
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