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Krystalograficka struktura molekuly IgG a vazebného mista

Imunoglobulinové tridy:

Variable heavy domain

Janda et al., 2016



//upload.wikimedia.org/wikipedia/commons/3/3c/Complementarity_determining_regions.PNG

Imunologicka odpovéd’ na pritomnost patogena v organismu

(virus klist'ové encefalitidy)

Diagnosis: VIS,PCR < serological tests —>
‘viremia

. .
infection 1 7 weeks post infection
2-5d
4-14d. phase

incubation ~Tweek
period intervall




Imunologicka odpovéd na pritomnost HIV organismu

_ Acute HIV syndrome
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Imunologické metody

e Zalozeny na interakci protilatka-antigen
* Detekce bud protilatek nebo samotného patogena

* Polyklonalni protilatky-imunizace zvirat
* Monoklonalni protilatky-hybridomova technologie
 Rekombinantni protilatky-mol.biol.techniky
* Nanoprotilatky-velbloudoviti, paryby




Imunologické metody

 Klasické imunologické metody
(aglutinacni techniky, imunodifuzni
techniky, imunoelektroforetické metody)
* Imunoanalytické metody (immunoassays)
* Rychlé imunologické metody (lateral flow
immunoassays, dipstick techniky)
* Biosenzoroveé technologie



Klasické imunologickeé techniky



Klasické imunologicke techniky

Precipitacni metody
Aglutinacni metody
Komplement-fixacni reakce
munodifuzni metody
munoelektroforetické metody
Neutralizacni testy




Precipitacni metody

Ag je volna biomolekula, koloidni antigen,
protein

Vznik precipitacniho prstence na rozhrani
roztoku antigenu a protilatky

Pouziva se zvireci sérum + extrakt (lyzat)
bakterialniho kmene




Dynamika tvorby imunokomplexu
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Stanoveni mnozstvi precipitatu (kvantitativni)

v roztoku: nefelometrie,

turbidimetrie
mnozstvi precipitatu — zakal
pridavek PEG

kvantitativni stanoveni (kalibraéni kfivka)

vysledky poskytuji velmi rychle
Ize je pIné automatizovat,
vhodné pro velké série vzorku

pouzivaji se pro stanoveni proteinu v
komplexnich vzorcich, bakterialnich
lyzatech, homogenatech potravin a pod.

Citlivost metody — mg-pg/mi




Priklad vyuziti precipitacnich metod:

Prikaz protildtek proti syfilis.
Detekce nespecifickych protilatek (ne proti T. pallidum) proti kardiolipinu (latky,
ktera se objevuje ve zvySené koncentraci u syfilitik()



Aglutinacni metody

Ag je bakterialni (nebo jina) bunka nebo virus, korpuskularni
antigen

Aglutinacni technikou se znamym antisérem se identifikuji
rizné bakterie, pripadné jiné mikroorganismy a zivocisSné
bunky, napr. erytrocyty.

Na druhé strané znamé aglutinogeny umoznuji identifikovat
specifické protilatky

Pokud se jako aglutinogen pouziji erytrocyty, jde o
hemaglutinacni metody.

Na erytrocyty se mUzou pasivné adsorbovat ruzné rozpustné
antigeny a hapteny.

Kdyz se na erytrocyty, které maji pasivné navazany antigen,
puUsobi specifickym antisérem, nastane jejich aglutinace.
Latexova aglutinace — latexové castice misto erytrocytu
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Latexova aglutinace

Weak Reactive  Nonreachyve

Protilatky jsou vazany na latexové Castice. Po smichani s virem dojde
k pouhym okem viditelné agutinaci latexovych Castic.

Uziti: zejména u prijmovych onemocnéni (rotaviry, adenoviry)

VoL e sy _
AOE:'.J. > ff.x,r/.«f
rfIx, T rq\-. A A

Vsakovani materialu Vsakovani materialu

Test | Material | ( Test| Material

* Kontrola J L t Kontrola

V tekutiné V tekutiné

Neg. Poz.



Aglutinacni testy

Komercné dostupné latexové aglutinacni testy pro detekci Shiga
toxin produkuijici E. coli

STEC: E. coli produkujici Shiga toxin, nejcastéji E. coli 0157:H7, téz ,,non-0157“ E. coli

* Dryspot E. coli Seroscreen (Meridian BioScience, Inc., Cincinnati, OH)
detekce non-0157 E. coli

* VTEC-RPLA (0Oxoid Ltd. Hampshire, UK)
detekce non-0157 E. coli

* VTEC-RPLA SEIKEN (Denka Seiken Co., Ltd., Tokyo, Japonsko)
detekce non-0157 E. coli



Treponema pallidum pasivni hemoglutinace (TPPH)
Dnes Cervené krvinky nahrazeny polycelulézovymi ¢asticemi (TPPA)
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Komplement-fixacni reakce

V prvnim stupni reaguje antigen s protilatkou v pritomnosti znamého
mnozstvi komplementu, ktery se spotrebovava, navazuje se na vznikajici
imunokomplexy

Zdroj komplementu: Cerstvé krevni sérum z morcete

V druhém stupni se méri zbytkova hemolyticka aktivita komplementu,
ktery se nenavazal na imunokomplexy (obdoba zpétné titrace), ¢imz se urci
mnozstvi vazaného komplementu a tim také mnozstvi protilatky nebo
antigenu.

Druhy stupen se déla tak, ze se k slozkam, které reagovali v prvnim stupni,
pridaji ovCi erytrocyty obalené amboceptorem (kralici protilatky proti
ovCim erytrocytum).

Pokud se v prvnim stupni spotreboval veskery komplement, nemuze v
druhém stupni nastat hemolyza = pozitivhi komplement-fixacni reakce.
Pokud se komplement nespotreboval, nastane hemolyza, protoze
komplement je volny a mlzZe se navazat na komplex erytrocyt-
antierytrocytova protilatka = negativni komplement-fixacni reakce.



Metoda vazby komeplementu

Complement Fixation Test

‘ Serum il '7 serum vitout |f © 3 krokova reakce
—1) pfida se sérum s antigenem

komplementarnim k hledanym

'7 o | o protilatkam
& - o —2) prida se komplement

—3) prida se hemolyticky komplex (berani
Complemen @ Unbound erytrocyty a krali€i protilatky proti nim)

h-rmls- with complement
Agith complex

Hemolkysin

Sensitlzed ned

blood cells

serve a5 an indicator

RBLCs setile into
a pellet
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Pouziti pro testovani na pritomnost jakéhokoli antigenu (patogenu)
nebo protilatky.

Napfr. prikaz protilatek proti respiracnim virm nebo bakteriim r.
Mycoplasma a Chlamydia u pneumotickych pacientt

Prakaz protilatek proti viru klistové encefalitidy

Prikaz protildtek proti Toxoplasma gondii.



Jednoducha imunodifuze (Oudinova metoda)

/)k\ - protilatky rovnomérneé rozptylené v gelu
A - antigen

T - smér difize antigenu do gelu

/K\ = komplex antigenu s protilatkou

Jednoduchad jednorozmérna imunodifuze

Single radial immunodiftusion

Ab

] 1L preaip neg
’

Jednoducha radidlni imunodifuze

Koncentracni gradient Ag

Ab rovhomeérné rozptylena v gelu
Plocha prstence umeérna konc. Ag
Kvant. stanoveni — kalibrac. krivka




Dvojita imunodifuze

Dvojita jednorozmeérna
imunodifuze

Difunduji Ag a Ab proti sobé v gelu
Precipitacni linie v bodé ekvivalence
Posouzeni pribuznosti/podobnosti antigent
Pouziti: systémoveé kandiddzy, aspergilozy
Kvalitativni stanoveni

Dvojita dvojrozmeéerna
imunodifuze



1-1,5%
agarosovy gel

zOna
koalescence

identické antigeny A ¢astecné identické antigeny A, Aa

komplexni reakce dvou

neidentické antigeny X, Y riiznfech antigend X a'¥




Imunoelektroforéza (Grabar/Williams)

Imunoelektroforéza je kombinaci elektroforetického déleni a imunodifuze
1. faze: rozdéleni protein( ve stejnosmérném el. poli
2. faze: imunodifuze a interakce s protilatkou

Mezi Ag a Ab se vytvori precipitacni linie, Ize zvyraznit barvenim
Zjistovani napf. poruch v biosyntéze imunoglobulin(
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Protismerna imunoelektroforéza

- vyuziva opacny pohyb Ag a Ab v el. poli

- jedna se o imunodifuzi v el. poli, ¢cimz se imunodifuzni reakce znacné zrychli

- je to obména jednorozmérné dvojité difuze, odecet do 30 min (rychle;jsi)

- Ag a Ab se umisti do dvou proti sobé polozenych startovacich jamek v gelu tak,
aby protilatka byla blize k anodé a antigen ke katodé

- v el. poli se Ag pohybuje k anodé a Ab ke katode, v misté setkani se vytvori
precipitacni linie, mozno zvyraznit barvenim

4 (anoda)

- (katoda)

Kvalitativni ddkaz antigenu, které maji anodickou pohyblivost




Raketova imunoelektroforéza

umoznuje stanovit koncentraci proteint az 0.1mg/L

imunodifuzni technika v el. poli (elektroimunodifuze)

molekuly Ag se nepohybuji volnou difuzi, ale jejich pohyb je urcovan
stejnosmeérnym el. polem

vétsSina proteinovych antigenl putuje k anodé, v gelu se stretavaiji s
molekulami Ab

po dosazeni ekvivalentniho poméru vznikaji precipitaty ve tvaru rakety
vyska rakety je pfimo umérna koncentraci antigenu

je mozné i opacné sporadani — stanoveni koncentrace Ab v séru
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Virus-neutralizacni test

Tkanova kultura Tkanova kultura
Mnozeni viru — Virus neutralizovan —
makroskopicky po obarveni makroskopicky po obarveni




a) Serum Neutralization effect
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Imunonalytické metody



Imunoanalytické metody

*Radioizotopové metody
lmunoenzymove metody
*Fluorescencni metody
*Chemiluminiscencni metody

*Alternativni metody



Imunoanalytické metody

Homogenni x heterogenni

Kompetitivhi x nekompetitivni

analyt
==) Signal

tracer

vY
N V%

kompetice
analytu a traceru

0 vazebné misto




Imunoenzymoveé
metody (EIA)

protilatka nebo antigen znaceny enzymem

kolorimetrické stanoveni (absorbance)



Enzymy pouzivané v EIA

Peroxidase (EC 1.11.1.7)

Alkaline phosphatase (EC 3.1.3.1)
Glucose oxidase (EC 1.1.3.4)
Catalase (EC 1.11.1.6)

B-Galactosidase (EC 3.2.1.23)

Urease (EC 3.5.1.5)
Adenosine deaminase (EC 3.5.4.4)




Krenova peroxidaza (EC 1.11.1.7)

(Hydrogen-Peroxide Oxidoreductase)
Mass (Dalton): 40.000-44.000
Lysine (for derivatisation): 1-3

*Chromgenic: - H,0,
Substrates OPD (o-Phenylenediamine)

- H,0,
TMB (3,3',5,5-Tetramethylbenzidine)
Absorption measurement: 450 nm
- H,0,
ABTS (2,2’-Azino-di-(3-ethyl-benzthiazoline sulfonate-6))
Absorption measurement: 410 nm (414 nm)

Fluorogenic
Substrate: - H,0,
HPPA (3-(p-Hydroxyphenyl) propionic acid))
Excitation: 320 nm
Emission: 404 nm




TMB can act as a hydrogen donor for the reduction of hydrogen peroxide to water

by peroxidase enzymes such as horseradish peroxidase.

The resulting diimine causes the solution to take on a blue colour, and this colour
change can be read on a spectrophotometer at the wavelengths of 370 and 650

nm.

The reaction can be halted by addition of acid or another stop reagent. Using

sulfuric acid turns TMB yellow. The colour may be read at 450 nm.

IgG-HRP
conjugate TMB, 4 (colorless)

ACID
STOP

O. ostertagi
antibody

Breve

Microwell

H,C )
TMB,, (blue)

O. ostertagi antigen

Singh et al. 2019

TMB ¢
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TMB,, (yellow)
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280 nm 370 nm 450 nm
, .

450 600
Wavelength (nm)

Oxidation of 3,37,5,5 -tetramethylbenzidine (TMB) to 3,3",5,5 -tetramethylbenzindine diimide



Alkalicka fosfataza (EC 3.1.3.1)

(Orthophosphoric Monoester Phosphohydrolase)
Mass (Dalton): 80.000-84.000 (dependent from organism)

Chromgenic

pPNPP (p-Nitrophenylphosphate)
Absorption: 405 nm

Fluorogenic
Substrate: 4-MU-P (4-Methylumbelliferylphosphate)

Excitation: 360 nm
Emission: 450 nm




AP je metaloproteinovy enzym
katalyzujici hydrolyzu monoesterd
kyseliny fosforecné v alkalickém
prostredi (v optimu pH 9,5-10,5) na
kyselinu fosforecnou a alkohol.
Ovlivhuje metabolismus
makroergickych fosfatovych vazeb a
napomaha transportu anorganickych
fosfatl pres bunéénou membranu.

b

O,N OPO;H,

p-Nitrophenylphosphate
in pH 8.8 Glycine Buffer

ALP/ALP-PS
sponge

400 500
Wavelength (nm)

ALP-PS 25 min
ALP-PS 12 min
ALP-PS 10 min
ALP-PS 8 min
ALP-PS 5min
ALP-PS 3 min
ALP-PS 1 min
ALP-PS 0 min
nALP 25 min




ELISA

Enzyme linked immunosorbent assay



Conventional microtiterplate
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Nekompetitivni ELISA systémy



Prima nekompetitivni ELISA

toto usporadani se v praktické diagnostice nepouziva. Mozné vyuziti pfi vyvoji ELISA technik

— Produkt == Signal

Protilatka
e

Substrat




Neprima nekompetitivni ELISA

Pro sérologicka stanoveni protilatek.

Substrat

Protilatka
znacena

zymem

Protilatka z
krevniho séra
(vzorku krve)

ALi(s[Sl cely virus, rekombinantni
protein, bakterialni burika



Sandwich ELISA

Primé stanoveni patogena ve vzorku (napr. SARS-CoV-2 ve sputu nebo HSV ze stéru)

Y Produkt == Signal

Pri velkych antigenech (virova castice,
bakterialni bunka) mozno Epitop 1 =

Epitop 2
Protilatka A

Zhacena Pri antigenech typu protein nebo

hapten-proteinovy konjugat Epitop 1 #
Epitop 2

Substrat

Zachytna —
protilatka




Stanoveni

mikrobialni antigen = pritomnost mikroorganismu v
daném prostredi (napt. v krvi pacienta, ve vzorku
potraviny, ve vzorku zivotniho prostredi) — Pfimé
stanoveni (méné casteé)

specifickou protilatku proti mikroorganismu v klinickych
vzorcich, neprimé sérologické stanoveni (Castejsi)

~ . Produkt == Signal O Produkt == Signal

~ O e
00 - /A\ OO -
e —~ o~ N\ — —
OO W OO A
) L | Protilatka \ Protilatka
/ znaéena znaéena
5/ ML enzymem _enzymem
VAR S/ J \\\ -\
v \\\ \

® AN ®
' i~ AN \j .
o0 @
/0® Antigen JERSIEP) 0@ Protilatka
Substrat . Substrat

\Epitop 1

Zachytna —
protilatka




Standardni krivka pro
nekompetitivni ELISA

-

- Sm-Ab= 0.5 ug mL"*
Logistic fit
- 95 % confidence
belt

Relative signal [%]
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1E-3 0.01
CRP concentration [mg L'1]

Signal je pfimo umeérny koncentraci analytu



Charakteristiky nekompetitivni
ELISA (sandwich)

Nadbytek zachytné protilatky
Detekce proteinu, virionu, bunék
VysSsi citlivost nez u kompetitivni ELISA

VySsSi specifita (nepravdépodobné, Ze odli§né antigeny
sdili 2 stejne epitopy)



ELISA-based (serological) methods for tick-borne
encephalitis diagnostics

Advantages

Disadvantages

Serology

Allows reliable detection of IgM and IgG
antibodies in serum and CSF from the
second week of disease

High throughput of clinical specimens
is possible

Commercial kits are available

Cross-reactions with antibodies elicited
by heterologous flaviviruses

NT has high specificity but requires
biosafety facility




Commercial IgG/IgM-ELISA kits for the detection of anti-
TBEV antibodies

Sensitivities and specificities of the different EIA test systems
for the detection of TBEV-specific [g(G antibodies. as deter-
mined with our serum panel

Test system Sensitivity ("0)  Specificity (%)

Serion classic 92 14
Vir-ELISA 73 81
Immunozym 83 49
FSME-ELISA 99 46
Enzyegnost 84 T8
Anti-FSME ELISA 78 41

Positive results for the detection of TBEV-specific [[gG antibodies. as determined with the different test systems®

Test system TBEV +(Inf) [n = 109] TBEV + (vac) [n = 30] YF4 [n=24] Dﬂgue\— [n=13]
N\
Serion classic 100 (92%) 28 (93%) 19 (79%) 13 (1007%)
Vir-ELISA 04 (B6%4) 8 (27%) | (4%) 6 (46%)
Immunozym 94 (86%4) 21 (70%) 10 (42%4) 9 (69%)
FSME-ELISA 107 (98%0) 30 (100%) 7 (29%) 13 (100%%)
Enzygnost 88 (81%) 29 (97%) | (4%) 7 (54%)
Anti-FSME ELISA 86 (79%) 23 (T7T%) 16 (67%) 6 (46%)

ATBE +: sera positive for anti-TBE IgG antibodies after TBE infection (inf) or x-';iM[vuc]: YFM@SH]’VE for
anti-ellow fever-virus antibodies after vaccination: Dengue+: sera positive for anti-Dengue antibodies after Dengue infection: total
number of tested sera; (), percentage of positive results for TBEV-specific IgG antibodies

(Niedrig, 2000)




Virological interpretations of serological test
results in case of a clinically suspected TBE

Serological test result Interpretation

Specific IeM- and IgG-positive Proven TBE virus infection, provided that long-persisting Ighl-antibodies due to a 1st or 2nd
vaccination within the previous months can be excluded

Spectfic IgeM- and IgG-negative Testing of a control sample necessary

Specific IeM-positive, [gG-negative Suspected TBE, testing of a control sample necessary

Specific IgM-negative, IgG-positive Immumty/successful vaccination; Exceptions: passive immunization, vaccination failure,
cross-reactive antibodies

Diagnosis: VIS,PCR < serological tests —>

viremia

-
infection 1 7 weeks post infection
2-5d.
4-14 4. phase 1
incubation ~Tweek
period intervall




Subviral particle-based ELISA

* co-expression of recombinant prM/E protein
of TBEV in mammalian cells

* realease of subviral particles (SPs) into the
culture medium

* using the SPs as antigen for development of
TBE-specific ELISA

* SP-IgG and SP-IgM ELISA systems

* No cross-reactivity with antibodies against
other flaviviruses



Komercné dostupné kity pro detekci gram-negativnich bakterii
(spolecnost Abnova)

\# Abnova

Products Services Support Connection About Us

I Search EETE R 5¢ My Account [l Interest product der Status " Cart

Product Browser Home » Products # All Product Showcase

DNA & RNA Gram (-) Bacteria ELISA Kits : we have 35 products
sIRNA/Chimera List alphabetically by product name -

Proteins/Peptides

Result- 1-20 Pages: 1 2
hMaxPab® Ab

Application
(key)

Monoclonal Ab Catalog # Product Name, Description and Alias
Polyclonal Ab
KA2091 Bordetella pertussis IgA/lgM ELISA Kit Quant

Conjugate Ab T

Secondary/Tag Ab

Beads/Dyes

B @
Lysates/Slides
KA2090 Bordetella pertussis IgG ELISA Kit Quant
Ab Pairs/Kits Y

Ab & Tissue Arrays

IHC/Pathology Ab

@B

KA1282 Borrelia burgdorferi lgG ELISA Kit Quant
L8

In Situ Hybridization

Circulating Rare Cell
Systems
GMPIASR/VD

Last updated 7 E @

Product Compare KA2081 Chlamydia pneumoniae IgA ELISA Kit » Quant
— T

B} Click this icon to add
products to compare list.
Select up to 10 products.

[®) B (@

KA1466 Borrelia lgG ELISA Kit Quant
Input Catalog #, T

place order here!

Quick Order (Tutorial)




Virus

Zalre Ebola

Sudan Ebola

New Reston

New Ebola
Combo

Marburg

Komercné dostupné kity pro detekci filovirt

ELISA Kit Description

Zaire-Ebola Virus Muclecprotein (EBOV NP) antibody ELISA
Kits™

Zaire-Ebola Vinus Glycoprotein (EBOV GP) antibody ELISA
Kits™

Zaire-Ebola Vius Glycoprotein (EBOV VP40) antibody ELISA
Kit™

Zaire-Ebaola Virus Antigen ELISA kit, Qualitative (detects viral
antigens in human or animal samples)
Sudan-Ebola Virus Glycoprotein (EBOV GP) antibody ELISA
Kit™

Reston virus Glycoprotein (REBOV GP) antibody ELISA *

Zaire+3Sudan+Reston+ Bundibugyo+Tai Forest Glycoproteins
antibody Combo ELISA Kits™ (5 proteins coated as a mix)™

Marburg Virus Glycoprotein (MARV GP) antibody ELISA Kit™

Species

Mouse
Human
Monkeyw/Chimp
Mouse
Human
MonkeyfChimp
Dog
New Pig
Mouse
Human

Monkey/Chimp

Mouse
Human
Monkeyw/Chimp
Human
Monkey
Pig
G. Pig
Human
Monkey
Mouse
Human

Monkey/Chimp

IgG Specific
Cats
AE-320500-1

AE-320520-1
AE-320550-1
AE-320600-1
AE-320620-1
AE-320650-1
AE-320670-1
AE-320680
AE-320700-1
AE-320720-1
AE-320750-1

AE-320800-48 (48 tests)
AE-320800-96 (965 tests)

AE-321600-1
AE-321620-1
AE-3216501
AE-3236201
AE-3236301
AE-323640-1
AE-323650-1
AE-325600-XH
AE-325600-XM
AE-322600-1
AE-322620-1
AE-3226501

lgM Specific
Cat#
AE-320510-1

AE-32053041
AE-320560-1
AE-3206101
AE-320630-1
AE-320660-1

AE-320710-1
AE-3207301
AE-3207601

AE-321610-1
AE-321630-1
AE-321660-1

AE-322610-1
AE-322630-1
AE-322660-1




Komercné dostupné kity pro detekci riznych mikroorganismti
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* Product Line -
LSWVet™ Avian IBD Serum ELISA Kit VETIBDSI 5% 96 well plates
LSIVet™ (34)

et™ Avian IBY Serum ELISA Kit VETIBVEI 5 x 06 well plates

Species N o -
P et™ Avian NDV Serum ELISA Kit VETNDWSI 5 x 96 well plates

All Sensitive Animals (5)
CattleBovine (17} SIVet™ BVD/BD Antigen Skin LeucoC Organs ELISA Kit VETBVDAGT 1 x 96 well plate
GoatCaprine (16) . ) ) .

et™ BVD/BD Antigen Skin LeucoC Organs ELISA Kit VETBVDAGS 6 x 06 well plates
Poultry (3)
SheepOvine (16) Wet™ Bovine |IBR Screening Serum ELISA Kit { 10 x 96 wel
SwinePorcine (%) plates
Turkey (3)

-

vine IBR Screening Serum ELISA Kit 5 x 96 well plates

Target Organism Wet™ Bovine Neosporosis Advanced Serum ELISA Kit LSINECAZ 2 x 96 well plates
A_ pleuropneumoniae (1)
Bluetongue Virus (BTV) (1)

Border Disease Virus (BDV) (5) SIVet™ Bovine P13 Serum ELISA Kit SPINV2 1% 96 well plate

LSWet™ Bovine Neosporosis Advanced Serum ELISA Kit LSINEOAS 5 x 96 well plates

Bovine Coronavirus (BCV) (1)
et™ Porcine A. pleu um ELISA Kit VETAFPPS {96\

Bovine Herpesvirus 1 (BHV-1) rcine A. ple ETA | 5% 94 well plates
(2)

Bovine Viral Diarrhea Virus
(BVDV) (5)

C. burnetii (2)

et™ Porcine Aujeszky gB Ser PRVGB2I 2 x 96 well plates
et™ Porcine Aujeszky gB Ser PRVGBSI 5 x 86 well plates
+ More SWet™ Porcine Aujeszky gE Serum ELISA Kit PRVGE2C 2 % 96 well plates
~ Validated Application et™ Porcine Aujeszky gE Serum ELISA Kit PRVGEZI 2 % 96 well plates
ELISA (34) Wet™ Porcine Aujeszky gE Serum ELISA Kit PRVGESC 5 x 96 well plates
rcine Aujeszky gE Serum ELISA Kit PRVGESI 5 x 96 well plates

et™ Porcine PRRS/EU Confirmation Serum ELISA Kit PRRSBIS 240 tests

et™ Porcine PRRS/EU Serum ELISA Kit VETPRES! 5 x 96 well plates




Kompetitivni ELISA systemy



Kompetitivhi ELISA

Prima kompetitivni ELISA (hapten-
proteinovy konjugat = tracer)

Neprima kompetitivhi ELISA (znagena
protilatka nebo tracer)

Vhodna pro analyzu malych molekul (haptenu)



Alkylresorcinoly: biomarkery prijmu celozrnné stravy

Kompetice stanovované organické molekuly s tracerem o aktivni misto protilatky

Conjugation yield (hapten density)
= number of haptens in protein molecule
(moles/mol)




Figure 1: Scheme of conjugation reactions using MBS heterobifunctional reagent.
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Figure 3: Scheme of conjugation reactions using glutaraldehyde.
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Prima kompetitivnhi ELISA
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Neprima kompetitivni ELISA
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Standardni krivka pro
kompetitivni ELISA
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Charakteristiky kompetitivni ELISA

Omezeny pocet vazebnych mist pro antigen
Detekce malych molekul (haptenu)
Krizova reaktivita se strukturné pribuznymi analyty

Nizsi citlivost ve srovnani s nekompetitivni



ELISA techniky vyvinuté na odd. Analyticka
biotechnologie, VUVeL, Brno

polychlorované bifenyly
2,4-dichlorooctova kyselina (herbicid 2,4-D)
s-triazinove herbicidy
sulfonamidy
4-nonylfenol a oktylfenol
alkylresorcinoly a jejich metabolity
nitrofuranova antibiotika
akrylamid
neopterin, nitrotyrosin

rostlinné hormony



Nonylfenol Herbicid 2,4-D

Ho—<i::>—\vA\/\/AV/ m—<i::?—o—cm—COOH

Cl
Alkylresorcinol a jeho metabolity

s-triazinové herbicidy

Cl
COOH
. o
A CH—NH NH=CH,—CH,
COOH CH, CH,”
OHOH HO@ OH
DHBA DHPPA

Neopterin, nitrotyrozin



Sulfonamidy

0 1?
lI;N—@—g-N —R  Group common to sulfonamides

Drug

Sulfanilamide

Sulfacetamide

Sulfaquanidine

Sulfamethizol

Sulfathiazol

Sulfamethoxazole

Sulfisoxazole

Sulfapyridine

Sulfachloro-
pyridazine

Sulfamethoxy-
pyridazine

R-group

Abbreviation

SAN

SAM

SG

Sulfadimethoxine

Sulfadoxine

Sulfadiazine

Sulfamerazine

Sulfamethoxy-
diazine

Sulfamethazine

Sulfaquinoxaline

Sulfaphenazole

Franek et

. al. 2006



ELISA kit pro multianalyzu sulfonamidu
R-Biopharm AG Darmstadt, Nemecko
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Nitrofuranové metabolity
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ELISA kit pro detekci AOZ a AMOZ

R-Biopharm AG Darmstadt, Nemecko

foto: M. Franek



Akrylamid

M.W. =70 g/mol

”c

NH,-CO-CH-CH- (i) R

derivatizace —
zvetseni molekuly foto: M. Franek



Alkylresorcinoly: biomarkery prijmu celozrnné stravy

Conjugation yield (hapten density)
= number of haptens in protein molecule
(moles/mol)




Limit detekce x;+3SD
Limit kvantifikace xg+10SD
Intenzita signalu
Hodnota IC,

Pracovni rozmezi
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Imunoenzymove metody

Vyhody
snadné a rychlé provedeni
mnoho moznych forem usporadani
netreba specialne vybavene laboratore

k dispozici vysoky pocet komercné dostupnych kitu

Nevyhody

nizSi citlivost nez RIA nebo FIA (102 — 10-1° mol/l)



Radioizotopove
imunoanalytické metody

radioaktivhe znacena protilatka nebo analyt (tracer)



Radioizotopy

Radioizotop Poloc¢as rozpadu Emitované castice
SH 12,3 let B

14C 5,73 let B

>'Co 270 dni )\

~Se 120,4 dni )\

2] 14,3 dni B

123 60,2 dni )\

L 8,05 dni B /A

Tritium je beta zafric¢ (B-), pfi svém rozpadu produkuje elektron (e-), antineutrino (ve) a
vznika 3He.



Priprava radioaktivhé znacenych
reagentu

Triciované reagenty

Radiolodinace

Konjugace s radioaktivne znacenymi
molekulami



Radiolodinace

Sodium iodide

Oxidation
(e.g. by chloramide T)

Tyrosyl residue

lonised iodine - PR 2
.~ Restof
\// \\molecule’l

./ Restof *,
\ molecule,’

-
S -man -




Konjugace s radioaktivne
znacenymi molekulami

O N-hydroxysukcinimid

UCHZCHQCO ;:' NH, — Molecule

O
|

I: : ,CH,CH,C — NH — Molecule

HO




Princip radioizotopovych metod

Postup:
*Ab + Ag + Ag*
* separace imunokomplexu

* mereni radioaktivity

Separace imunokomplexu pfi RIA
* radioimunoanalyza na pevné fazi
» sekundarni precipitacni protilatky
* elektroforéza

* ionexova chromatografie

* precipitace pridanim soli

Typy:
*kompetitivni (RIA)
*nekompetitivni (IRMA)

Q—Hadiuactiue antigen

Precipitate ag-ab complexes
with anti-immunoglobulin
(“second” antibody)

Radioactivity of supernatant
“—= free antigen

Radioactivity of precipitate
= bound antigen

-+——“Second” antibody

Ray Edwards, 1991



Radioimunonalyza (RIA)

Kompetitivni radioimunoanalyticka metoda

MEREN]
L

KROK 2
(kompetice)

]

PROMYTI

]

KROK 1
<— Protilatka (navazani)

Limitni koncentrace traceru



Immunoradiometric assay (IRMA)

Nekompetitivni radioimunoanalyza

Radioaktivhé

znacena
protilatka
,detection”
Sandwich
uporadani

Zachytna
" protilatka
,capture”

KROK 1
(navazani)




Provedeni RIA na pevneé fazi

?U%

neznamy vi

STNY KOMPLEX  SEPHADEX - ANTI - IgE
ACENY 125

Gamma counter

Ferencik,
1989

°/o RADIOAKTIVITY V NULOVEJ VZORKE

1-25 & X 25 WOOziOOAOO U IgE [mi]




Citlivost radioizotopovych
imunoanalytickych metod

RIA: pfedpokladana citlivost: 10-14 mol/l
pozorovana citlivost: 10-12 mol/l (pro 12°1)

1010 mol/l (pro tricium)

IRMA: pfedpokladana citlivost: 10-16 mol/I

pozorovana citlivost: 10-14 mol/l (pro 1%°1)



Radioimunoanalyza

Vyhody

vysoka citlivost a specifita

Nevyhody
prace s radioaktivnim materialem

nutnost specialni legislativy pro praci s
radioaktivhim materialem



Radio Immunoassay Kits

Please note: new products are continuously being added to these lists. If you do not find what you are looking

for please feel free to contact us (contact ntmi)

** indicates kits are FDA exempt and can be used in clinica applications in the United States. 510(k) cleared
indicates kits which are cleared by the FDA for clinical sales in the United States. All other kits are for non-

clinical research use only

Description
Acetylch ceptor Ab (/individualkits; ria/|B68+ tmi) 8 10(k) cleared
eptor Blocking (individualki
or M g A _ria/IE 68402 himi)
dualkitspecs ria/IB88161.himi)
Ad (Urine) (individualkitspecs ria/lB88171.him!
Adrenaline / Noradrenaline (2 Cat) (Plasma) (findividualkitspec s ria/lB88556 himi)

Cat) (Plasma / Urine;
alkitspecs_ria/IBB8165 hin

Adrenaline / Norad € at) (Urine) (individualkitspecs _1a/|B88175.htmi)
Adrenaline / Noradrenaline / Dopamine (3 Cat) (Plasma)

(findividualkitspecs rialt

amine (Plasma / Urine) (

e (Urine) (individualkitspecs ria/|B83173.htmi)

Endothelin ¢

Gastrin (findividualk

Direct) (findivid:
Melatonin (Research
Metanephrine (Plasma) (ingi
Metanephrine (Urine) (iin:
Metanephrine / Normetanephrine (2-Met) (Plasma
(lindividualkitspecs ria/IB8BS52S himi)

etanephrine (2-Me?) (Urine
8 m

6 himi)
dualkitspecs ria/RB303 himi}
ne (Plasma) (findividualkitspecs ria/|B88554 himl)
Noradrenaline (Plasma / Urine) (individualkitspecs ria/lB88
Norad e (Urine) (individualkitspecs riz/IBB81

‘metanephrine (Plasma) (individualk:

Neuropeptide Y _(individualkitspecs ria/RB317. htmi)
Osteocalcin (/individuall

3

Vitamin D-3 (/individualkitspecs ria/|B79143 htmi)

Methcdology Catalog Number

RIA
RIA
RIA
RIA
RIA
RIA
RIA

1868400
1868401
1868402
1B88553
1B88161
1B88171
1B88556
1B88165

1B88175
1B88557

1888166

1B88176

RB 320
BANI 1
RK-518
RK-519
1B78169
1B79150
1B78173
RB 302
RB 321
RB 322 US
1B88555
1B88163
1B88173
RB 301
RB 304
MD 302
R90
RB 310
IGF-R20
IGF-R21
IGF-R22
R30
IGF-R10
IGF-R11
1B88111
1B88139
1B88521
18885

1888526

RB303
1B88554
1888162
1888172
1888522
1B88524

RB317
1B79151
RB 316
1B88189
RB 306
RB 319
RB 311
1B79149

RIA Kity

J -

U Ui UIHS

”

5«

1EEN=I 22 (5
SHIN JIN MEDICS NC




Fluorescencni
imunoanalyza (FIA)

protilatka nebo analyt znaceny fluorescencni sondou
(fluoroforem)
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Fluorescencni sondy pouzivaneé pro FIA

Excitation max. Emission max. Decay Quantum
(nm) time (ns) yleld

Fluorescein 492 52( Q.85
Rhodamine B-isothiocyanate 550 3.0 0.7
Lissamine-rhodamine B-sulphonyl chloride 530.565 ‘ X -
Umbelliferones 380

Danasylchloride

Anilino-naphthaline sulphonic acid (ANS)

Fluorescamine

2-methoxy 2,4-diphenyl-3(2H) furanone (MDPF)

N-(3-Pyrene)-maleimide (NPM)

Lucifer yellow

Porphyrins . 10 619-633
Chlorophylls 30-453 648669
Phycobiliprotein 20 580-660
Erythrosin 49: 517

rties of fluorescent probes used in FIA and IFMA.

Lanthanide Ligand* Excitation max Emission max Decay time Relative
ion (nm) {(nm) (us) filuorescencet

Sm3* 340 800,643 1.6
Sm3+ f 295 600,643 50 0.3

Eus* 340 1
Eus* P 295 13
Th3+ F 295

Dys* F 295

Nd3+ STA 800

*h-NTA, b-naphtoyltrifluoroacetone, PTA, pivaloyltrifluoroacetone, BTA, benzoyltrifluoroacetone




Time-resolved fluorescence

Time-resolved fluorescence (TRF) is very similar to standard fluorometric detection. The main difference between the
two measurements is the timing of the excitation/emission process. During standard fluorometric detection, excitation
and emission are simultaneous; the light emitted by the sample is measured while excitation is taking place. In contrast
to this, TRF relies on the use of very specific fluorescent molecules, called lanthanide chelate labels, which allow
detection of the emitted light to take place after excitation has occurred. The most commonly used lanthanide
chelate label is the europium ion (Eu3t).

Although conventional fluorophores are extremely popular, they share several limitations. Firstly, the simultaneous
excitation/emission process can result in high background signal. Secondly, the Stokes shift (the difference between
the maximum absorbance and emission wavelengths) of many commercially available fluorophores is relatively small,
meaning that these reagents can suffer from self-quenching due to overlap between their absorption and emission
spectra. Thirdly, biological matrices such as serum or tissue samples often contain autofluorescent substances; these
can particularly be a source of background signal in homogeneous assays, where such components are not washed
away before measurement. Finally, false positives can occur due to the fluorescent nature of certain chemical classes
of test compounds.

Lanthanides offer several key advantages:

1.A large Stokes shift greatly increases the signal:background (S:B) ratio.

2.A sharp emission peak allows different lanthanides to be easily distinguished from one another and contributes to improved S:B.

3.High fluorescence intensity significantly improves assay sensitivity.

4.A long fluorescence lifetime (useconds—milliseconds), several orders of magnitude greater than any nonspecific background fluorescence
(typically nanoseconds), and stable fluorescent signal enable the fluorescent emission to be read at a time well after any background
fluorescence has decayed, delivering a greater dynamic range.
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Time-resolved fluorescence

Fluorescence

A Excitation

\C’" —— Europium chelate fluorescence

N
™
R S
N
N
N

Counting

_— Background
fluorescence

.
w

lo

Time (ps)
Figure 2 Principle of time-resolved fluorescence measurement. A pulse of light at the st
cycle excites fluorescence. Measurement of the europium chelate fluorescence is del
background fluorescence has decayed (t,—t). After a recovery period the cycle is repeated (!




Heterogenni FIA

Separacni fluoroimunoanalyza (SepFIA): obdoba RIA
Imunofluorometrické analyzy (IFMA): obdoba IRMA
Vyuziti klasickych fluorescencnich sond (organickych molekul)

Separace imunokomplexu polyethylen glykolem, siranem
amonnym, pevna faze (polysacharidove, polystyrenove,
polyakryalmidové nebo magnetické castice nebo
mikrotitracni destiCky)



Time-resolved fluorescence assays

Dissoclation-enhanced lanthanide fluorescence
Immunoassay (DELFIA)

Europium chelator: N*-(p-isothiocyanato-benzyl)-diethylene triamine tetra-
acetic acid-Eu3* (N!-ITC-benzyl DTTA Eu3Y)

Aktivacni roztok: 3-naphtyl trifluoroacetone, trioctylphosphine oxide, Triton
X-100, kyselé prostredi



Princip DELFIA (sandwich)

Molekula hTSH Inkubace

R++Y‘:

Anti-& hTSH IgG Eu-znacené




Princip DELFIA (kompetitivni stanoveni)
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Homogenni FIA

Fluorescence polarisation immunoassay (FPIA)

Polarization

Slow rotation filter

misto enzymu ) 111 1|
protilatka III <
Polarization @ 1L
filter

w-@Q-nl _ T

Depolarized Polarized

Rapid rotation @ 1II :
excitation excitation I
light light %
Compound
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Fluorescence polarization
Immunoassay

n'. “!ilﬁ

Kity pro stanoveni Brucella abortus
(protilatky), aflatoxinu, fumonisinu
a dalsich latek.




SENTRY 100

Data Manager

Calibrate
Setup |



http://www.diachemix.com/en/products/instruments/sentry0174-100/
http://www.diachemix.com/en/products/instruments/biotek0153-synergy-2/

Release Fluoroimmunoassay (RFIA)

Antibody
Analyt Tracer @ Ry

Q ce® e
€>+o-{> <)\ &@1»[)

e

Enzymaticka aktivace beta-galaktosidase
IRCRIEE @ - umbelliferone
galactoside
absorbce: 343 nm

emise: 403 nm




Fluorescence Modulation Immunoassay (FMIA)

Fluorescence Enhancement Immunoassay

Fluorescence-quenching Immunoassay

Zhaseni florescence vazbou anti-
fluroforové protilatky (ABF)

/_\ Quenched
Tracer Analyt { Ag |
LR

O3 &
04




Fluorescence Excitation Transfer
Immunoassay (FETI)

Protilatka se zhaseci
, «~ skupinou (Q)




Citlivost FIA

Konvenéni fluorofory: 10-° — 10-1° mol/l

Lanthanoidni chelaty: 10-12 — 10-13 mol/l

FPIA miva nizsi citlivost a vyzaduje vyssi konc.
protilatky



Fluorescencni imunoanalyza

Vyhody
vysoka citlivost

FPIA — rychlost, polni podminky

Nevyhody

v praxi citlivost niz8i kvuli prirozené fluorescenci
pozadi



Chemiluminiscencni
imunoanalyzy (CLIA)



Nejvice prostudovany bioluminiscentni systém: luciferin +
svetluskova luciferaza

elektronové
" excitovany

Enzyme

nosed mechanism for the firefly bioluminescence system; * denotes electronically excited state stav

|

Price and Newman, 1997



Struktury chemiluminoforu

NH, O

Luminol

Acridinium esters

Lucigenin

0—0

C Cl
o % > |
c:@occo@c /K/
Cl Cl /\/ N

Oxalate ester Adamantane dioxetane

Price and Newman, 1997



Chemiluminiscencni reakce
(akridiniove soli)

L HOO 0
o

C
O (o}
Nepotrebuje enzym. g

katalyzu — alkalicky H,0, | ’
P
R R

elektronové l
excitovany stav

CHs CH
| %* |
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Price and Newman, 1997



Priprava chemiluminiscenéné znacenych reagentu

Primé usporadani: protilatka nebo analyt/antigen znageny
chemiluminoforem, vyuzivaji se bézné typy konjugacnich reakci ke znaceni.
Pridavek reagentu (napf. H,0,) - vznika elektronové excitovana molekula

H,0,/OH- |

Price and Newman, 1997



NepFimé uspoi‘édéni: protilatka nebo antigen/analyt znaceny
enzymem/heamatinem... atd. + pfidavek chemiluminoforu

Enzymy + luminofory pouzivané v CLIA

peroxidaza nebo heamatin (luminol)

heamatin

luciferaza (luciferin)

glukéza oxidaza (sacharéza)

xantin oxidaza (hypoxantin) *
alkalicka fosfataza (luciferin fosfat)

alkalicka fosfataza/beta-galaktozidaza (amadantanové
dioxetany)

Price and Newman, 1997



Alternativni imunoanalytické
metody



Imuno-PCR

Chimeric reporter DNA

Y

Amplification

ELISA Imuno-PCR

lmuno-PCR: kombinace ELISA a PCR
*Snizeni limitu detekce (LOD) 10-10 000 krat oproti klasické ELISA

https://www.slideshare.net/shadmanbioman/immuno-pcr-immunoogy-elisa



Formaty imuno-PCR

* x Ag
Ag

ot e 1 TR AR

Prima IPCR  Sandwich IPCR

DNA- marker ‘? baktei‘iofég

Y
L1 0w

detekéni protilatka f ’l * AA {"' A%
)

antigen —»

] v Vi Vil

Alder et al., 2008



PHAIA-PCR (phage anti-immunocomplex
real-time polymerase chain reaction)

Nekompetitivnhi imunoanalyticka metoda pro detekci malych molekul

Arabinose  Peptide encoding
Phagemid containing phage particle promoter BEQUEncE

Q‘JJMCCJJJ — M’_LCL-,.-J{JTATG
= : e =

R —_—— ——

COEEEEaes

Trivalent

S +— Paptide
complax

& : Elﬂl.n]m:ﬁ
=22 specific
~&45.  amplification

\\ r/“'“" P

Kim et al., 2011



Anti-idiotypove a anti-metatypove protilatky

Anti-C-region

Fic. 11. Schematic representation of the binding properties of anti-idiotype antibodies and anti-
metatype antibodies. ¥, hapten; a-Id, a-type anti-idiotype antibody; B-Id, S-type anti-idiotype an-
tibody; Met, anti-metatype antibody; anti-C-region, antibodies recognizing the constant region of a
primary antibody (recognizing isotype or allotype).

alfa-vazba do vnéjSi Casti vazebného mista Met - Rozpoznani komplexu
(detekce) vazebné misto-antigen
beta-vazba dovnitf vaz. mista (blokace Anti-C — vazba na Fc

neobsazenych mist)
Kobayashi and Goto, 2001



1. functionally block or mimic the target antigen (Ab2;)
2. prevent the association of the antibody with its target (Ab2; or Ab2,),
3. uniquely identify the antibody (Aba, Ab2;, or Ab2,)?

Figure 2. Anti-idiotype classes

Ab2j

https://mainebiotechnology.com/anti-idiotypes-in-the-immune-response-and-uses-
as-therapeutics-and-analysis-tools/



Nekompetitivni metody zalozené na anti-idiotypovych protilatkach

B-id
Hapten

Step

Fic. 12. Noncompetitive hapten immunoassay procedures (A and B) using a combination of the
a-type and S-type anti-idiotype antibodies, each recognizing the framework and paratope of the
anti-hapten antibody. Anti-hap, anti-hapten antibody (primary antibody); «-Id, a-type anti-idiotype
antibody; B-Id, B-type anti-idiotype antibody; S, signal-generating group; B, biotin; SA, streptavidin.

Kobayashi and Goto, 2001




Nekompetitivhi metody zalozeneé na anti-metatypovych protilatkach

Haptonv

RS

ansep [V ] [V]

® ®

Anti-Hap
W%

1 Hapten Cross-reactant
| V+&

e s W%//X e

Fic. 14. Noncompetitive hapten immunoassay procedures (A, B1, and B2) using an anti-metatype
antibody recognizing the immune complex between a hapten and the anti-hapten antibody. Anti-hap,
anti-hapten antibody (primary. antibody); Met, anti-metatype antibody; S, signal-generating group.

Kobayashi and Goto, 2001




Vyhody imunoanalytickych metod

Nizkeé naklady
Robustnost
Velky pocCet vzorku v kratkém Case

Rychlost

. ]

Dipstick techniky
Imunosenzory



Technologie dipstick

(Lateral flow iImmunoassay)



Rychlé imunologické metody:

Rychlost
Nizké naklady
Vysoky pocet vzorku
Nekvalifikovany personal
Polni a provozni podminky

Nizsi citlivost
Preenrichment
Predbézné stanoveni



Antigen Antibody

Gl

Detection Area

Sample Pad L f ﬂ

Conjugate Pad L I’ﬁ.bsurpﬁon Pad

LABEL TYPES

Sigle'Strip Mulﬁpie Strip I'1.|'1i«\:r«t:-%\rrirl.ur

Quantitative detection d Quantitative detection
using a dedicated reader using a smartphone

Parolo et al., 2020

https://www.creative-
diagnostics.com/food-analysis/tag-
lateral-flow-immunoassay-30.htm




y y

Technologie dipstick — sandwich usporadani

diagnostika velkych antigenu (protein, virus, batkerie)

Anti-Analyte Epitope 1
IgG Linked to Gold

Anti-Analyte Epitope 2
IgG

Anti-Mouse IgG Fc IgG

Analyte

. Produkt = Signal

(\ Protildtka
| znagena
ymem Analyte containing

Before Use e Positive Result Negative Result

e®
X

Substréat

Zachytna —»

croiaten https://en.wikipedia.org/wiki/Dipstick



//upload.wikimedia.org/wikipedia/commons/2/2f/Diagnostic_Medical_Dipstick.png

PanBio Dengue Duo IgM and
lgG Rapid Strip Test (PanBio,
Brisbane, Australia)

DENGUE DENGUE

DENGUE DENGUE
DENGUE DENGUE

DENGUE DENGUE
DENGUE DENGUE

DENGUE DENGUE
DENGUE DENGUE

DENGUE DENGUE
DENGUE DENGUE
DENGUE DENGUE

DENGUE DENGUE
DENGUE DENGUE

(| Protilatka
[ | znagena
1 |

L4 _enzymem

A4 11 11 11 Ry

Protilatka 1 pl of sample

Substrat
2 drops of diluent

DV IgM DV IgG DV Negative Invalid
Positive  Positive IgM & IgG
Positive




COVID-19

Strip Test

Y CoviD-19 IgM E Gold Rabbit IgG Conjugate

Y comiowe A anssuman o nocy

Gold CovID-19 Y Anti-Human IgG Antibody
Antigen Conjugate S ——-

Y Anti-Rabbit IgG Antibody

Conjugation Pad

FloW.

Wy

Adhesive Pad
Nitrocelluloes Membrane

3-c
Absorption Pad
| -G

— 1M

| \—‘

] -
g IgG IgMAgG
Nogative Pnsqu Positive Positive




Sample Pad Absorbent Pad

() E. coli 0157
Y Anti-O157 antibody

Anti-O26 antibody
Y Anti-O111 antibody
LIJ Anti-streptavidin antibody
O Biotin labeled AMP
O. Streptavidin-colloidal gold

Fig. 1. Schematic diagram of the multiplex LFA strip. Arrows indicate the positions of the control (C) and test lines
corresponding to 0157, 026, and 0111. Antigen (e.g., E. coli 0157) and streptavidin—colloidal gold conjugate
solutions are mixed, and then the mixture is applied to the sample pad of the LFA strip. After 15 min, it is possible
to judge for positive or negative results (e.g., 0157 positive).

For bacteria samples: Sample preenrichment methods
1. bacteria precultivation
2. immunomagnetic separation



Komercneé dostupné dipstick techniky
pro detekci STEC

SMART Il Rapid E. coli 0157 Strip Test (New Horizons Diagnostic, Inc.)

detekce E. coli 0157 ve vzorcich potravin
LOD 1 CFU/25 g vzorku

0157 Coli-Strip (Coris BioConcept, Gembloux, Belgie)

detekce E. coli 0157 ve vzorcich stolice
LOD 10% CFU/ml

MaxSignal E. coli 0157 Strip Test Kit (Bioo Scientific, Austin, Texas)

detekce E. coli 0157 ve vzorcich potravin
LOD 10* CFU/ml

ImmunoCard STAT!® EHEC (Meridian, Bioscience, Inc., USA)

detekce E. coli 0157:H7 nebo Shiga toxinu 1 a 2 ve vzorcich stolice



+

=4

+ +

0157 026 Ol11]|

—

+ + +

Simultaneous detection and
identification of STEC 0157,
026, and 0111 by multiplex LFA.
Using  multiplex LFA, we
succeeded in conducting single
detection (strips 1-3), double
detection (strips 4-6), and triple
detection (strip 7) of the
selected serogroups. A negative
result was indicated by the
appearance of the control line
only (strip 8). Arrows indicate
the positions of the control (C)
and test lines corresponding to
0157, 026, and O111.

Sensitivity of the multiplex lateral flow assay using an antimicrobial peptide to detect

E. coli strains 0157, 026, and 0111 in serial dilution.

Test bacterium® Strain

Escherichia coli 0157  ATCC 43888
E. coli 026 RIMD 05091876
E. coli D111 RIMD 05091865

Bacterial cultures {CFU/mL)

+, positive; w+, weakly positive; and —, negative.
4 Live cells cultured in mEC + n broth.

10°  10° 104


http://www.sciencedirect.com/science/article/pii/S0167701213001000#gr2

Table 3 Lateral flow immunoassay (ILFIA) results for simultaneous
detection of cells of E. ¢oli O157 and verotoxin in artificially moculated
milk

Test type

Spiking organism T tvpe O157

E. coli O26 (99/47)

E. coli O26 (00/16)

E. coli O103 (99/10)
E. coli OL11 (01/33)
E. coli O145 (01/32)
E
E
E
U

. coli O157 (00/10) 1 and 2
. coli O157 (01/31) 2 and 2c¢
ninoculated controls Negative

(
(
. coli O157 (99/41) Negative
(
(

Top view
Application window  Reading window

1 1]

g gGart:u::lr"l particle

Sample pad
Conjugate pad Absorbent pad
Side view Nitrocellulose membrane

Control line ———»
VT2 S o ™~

VI1i+VI2 —»
0157 :H7 ——»

sekretovany
verotoxin

-

Fig. 5 Detailed view of test windows for single lane, multi-analyte
LLFIA device. Left: culture supernatant of E. coli O157 (VT1 and 2
producer); right: culture supernatant of E. coli O157 (VT -negative

strain)




Komercneé dostupné dipstick techniky
pro detekci STEC

SMART Il Rapid E. coli 0157 Strip Test (New Horizons Diagnostic, Inc.)

detekce E. coli 0157 ve vzorcich potravin
LOD 1 CFU/25 g vzorku

0157 Coli-Strip (Coris BioConcept, Gembloux, Belgie)

detekce E. coli 0157 ve vzorcich stolice
LOD 10% CFU/ml

MaxSignal E. coli 0157 Strip Test Kit (Bioo Scientific, Austin, Texas)

detekce E. coli 0157 ve vzorcich potravin
LOD 10* CFU/ml

ImmunoCard STAT!® EHEC (Meridian, Bioscience, Inc., USA)

detekce E. coli 0157:H7 nebo Shiga toxinu 1 a 2 ve vzorcich stolice



Rapid Affinity Immunochromatography
Column-Based Tests

C.botalinam neurotoxin

Detection
antibody/ antigen

LOD: 500 CFU / 0,5 ml vzorku




Sample preenrichment methods

Bacteria Immunomagnetic
precultivation separation




Immunomagnetic separation

Magnetic particle core

Polymer surface group

Antibody

Removing supernatant

Mixing Immunoreaction Magnetic separation

— . —>

A

~

' Target bacteria Interferent bacteria - Immunomagnetic bead




(Semi)kvantitativni stanoveni pomoci lateral flow immunoassays

Tesling line
Control line

C i ; Absorpuon pad b
onjugation pad
Sample pad jug I

ﬁﬁ”f‘

Sample with B-agonists

Qﬂmplc

¢ '\

Sample without B-agonists
Samplc

N

Strip reader
I HCR-mAb-FB conjugate
T Antigen
A B -agonists
Y Rabbit IgG
—— With B -agonists

—— Without B -agonists

Flow direction

a

Fluorescence intensity (F)

Ln(At/Ac*100)

[\ Testline

Control line
A

Position (mm)

1

=-5.4574x + 5.3211
4.0 R?=0.9916

6.0

2.0

0.0
0.0 0.2 0.4 0.6 08 1.0

Concentration (ng/mL)

Fig. 1 a Schematic of the fluorescent lateral flow immunoassay (FLFIA) and the immunoassay procedure for samples. b Typical results and calibration

curve with FLFIA strip reader

“LE =.5.457. 532
\ Test line CLEN y=-54574x+5.3211
\ R =0.9916

60000

Control line
40000

Fluorescence intensity (F)
La(AUAc*100)

0.4 0.6

Paosition (mm) Concentration (ng/mL)

40000

La(AUAc* 100)

0.4 0.6

Concentration (ng/mL)

Wang et al., 2018




DalSi moznosti kvantifiakce signalu u LFA

Negative IR camera
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Nguyen et al., 2020




