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Zakladni charakteristika enzymu

Enzymy svou tercialni (a kvarterni) strukturou umoznuji pfemeénu
substratu na produkt bez pusobeni extrémnich reakénich podminek
(vysoka teplota, tlak)

Jednoduché enzymy a slozené enzymy (apoenzymy, bilkoviny a
koenzymy, vitaminy, NAD+, ATP nebo vazba prosteticke skupiny)

Specificnost substratu dana vazebnou doméenou enzymu, tedy
strukturou aktivnino mista

Oxidoreduktazy, transferazy, hydrolazy, lyazy, ligazy, izomerazy,
translokazy



Interpretace zjistéeného mnozstvi
enzymu v biologickém vzorku

e Porovnani s referencnimi (fyziologickymi) hodnotami

* Vyssi pkat/l (= katalyticka aktivita enzymu) pi. CK-MB
Vyssi exprese genu pro enzym v dané tkani/bunécné linii
VyssSi mnozstvi funkéniho enzymu v

biologickeé tekutiné uvolnéného z rozpadlych bunéek

* VyssSi mg/l enzymu pi. CK-MB mass
Vyssi exprese funkéniho nebo nefunkcniho enzymu
Vyssi podil uvolnéni funkéniho enzymu nebo jeho
podjednotek, fragmentu do tekutiny



Stanoveni katalytické aktivity enzymu

e Usporadani: biologicky vzorek obsahuje stanovovany enzym
 Reagencie v laboratori obsahuji substrat, pufr

* DetekCni systém meéri absorbanci roztoku v kyvete -
absorbance pri reakci roste, klesa

e Zména absorbance se tyka primo substratu, produktu,
koenzymu reakce, produktu druhé a dalsi sprazené reakce

Michaelisova konstanta (Km), je to takova koncentrace substratu, pfi
niz probiha enzymova reakce rychlosti, rovnajici se poloviné maximalni
mozné rychlosti (vliv teploty, pH, aktivator(, Ca?*...)

V reagenciich byva zpravidla 10x vyssi koncentrace
substratu nez odpovida Km, je tim zarucena
kinetika reakce nultého radu a maximalni
rychlost v reakénim case v rliznych vzorcich 010
Produkt byva okamzité odcerpavan pro 0.05 |
sprazenou reakci 0.00
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Vysetreni katalytickeé aktivity ALT v krevnim séru

Krevni sérum s ALT katalyzuje
preménu substrati na produkt béhem

Substraty : 15 minut pri 37 °C
LDH
COO-
COO- CH
COO-  CH, ALT goo-o CH
H,N --CH CH, - o
g+ SR cu, T HN-CH
3 ==0 .+ COO-
: i pyruva
alanin CO0 glutamat

2-oxoglutarat

V sérii vzajemné navazujicich reakci dojde
ke zméné barevného NADH na bezbarvy NAD+
LDH

KW KW KN KN K=

laktat + NAD+

pyruvat + NADH + H+

zbarveni obsahu kyvet
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Meéf¥ici rozsah kinetické enzymové metody: 0 - 10 ukal/I

V oblasti Km neni pribéh reakce zavisly na koncentraci S a P

Fyziologické a patologicky vysoké hodnoty ALT
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Mnozstvi substratu enzymu do reakcni nadoby

urcime z hodnoty Km pro dany enzym
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Mnozstvi substratu enzymu do reakéni nadoby
urcime z hodnoty Km pro dany enzym

BRENDA

M Classicview &

2.6.1.1: aspartate transaminase

This is an abbreviated version!
For detailed information about aspartate transaminase, go to the full flat file.

Werd Map on EC 2.6.1.1

Reaction
0 o [y
. 0 0 OH HO =
+ = HO +
H:N/\”- - OH OH OH 0
(s] 2-ouoghrarae xEloEcetEe
L-aspanae

Synonyms

Maore, Pat, glutamic-oxaloacetic fransaminase, glutamic-aspartic transaminase, fransaminase A, AAT, AspT, AspAT, aminotransferase, aspartate, 2-oxoglutarate-glutamate
aminotransferase, aspartate alpha-ketoglutarate fransaminase, aspartate aminotransferase, aspartate-2-oxoglutarate transaminase, aspartic acid aminotransferase,
aspartic aminotransferase, asparyl aminotransferase, AST, glutamate-oxalacetate aminofransferase, glutamate-oxalate fransaminase, glutamic-aspartic aminotransferase,
glutamic-oxalacetic ransaminase, glutamic oxalic transaminase, GOT (enzyme), GOT, L-aspartate transaminase, L-aspartate-alpha-ketoglutarate transaminase, L-aspartate-
2-ketoglutarate aminotransferase, L-aspartate-2-oxoglutarate aminotransferase, L-asparate-2-oxoglutarate-transaminase, L-aspartic aminotransferase, oxaloacetate-
aspartate aminotransferase, oxaloacetate transferase, aspartate:2-oxoglutarate aminotransferase, glutamate oxaloacetate transaminase, aspartate:2-oxoglutarate amino-
transferase, L-aspartate aminotransferase, protein TT0402, AsAT, AAT3, plastid aspartate aminotransferase, aspartate, 2-oxoglutarate aminotransferase, prephenate
aminotransferase, AATase, Sar2028, aspartateftyrosine/phenylalanine pyridoxal-5-phosphate-dependent aminotransferase, KAT IV, mitdAT, L-aspartate 2-oxoglutarate
aminotransferase, aspartate transaminase, glutamic oxaloacetic ransaminase, AspATSs, SsAspAT, aspB, C-S lyase, aatA, CAA1, aspartatel/(R}-cysteate:2-oxoglutarate
aminotransferase, aoalcoa, PTASpPAT, L-AspAT, L-aspartateartate aminotransferase, EcAspAT, aatB3, AST-Bb, GOT1L1, alr1039, all2340, alr2765, alr4853, Cgl0240, aspartate
aminotransferase A, Tb11.02 2740, GLA0803_91056, GOT1, GOT2, AAT-2, AAT-3, Rw3722c, cAST, aspartate AT, Asp AT, AtPAT, bifunctional aspartate aminotransferase and
glutamate/aspartate-prephenate aminotransferase, class |beta AAT, aspartate aminotransferase 1, glutamate oxaloacetate transaminase 1, PT-AAT, aspC, glutamate-
oxaloacetate transaminase 1

ECTree

L 2 Transferases
L 2 6 Transferring nitrogenous groups
L 2 6.1 Transaminases
L[2.6.1.1 aspartate transaminase

* https://www.brenda-enzymes.org



Mnozstvi substratu enzymu do reakéni nadoby
urcime z hodnoty Km pro dany enzym

https:/wane. brenda-enzymes.org/all_enzymes.ph
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o~top print B Go to KM Value Search

MLUE [mM] UBSTRATE avw ( 5 UMIPROT &4 COMMENTARY ® LITERATURE 4
584-12.07 2-methoxyphenylpyruvate [ 2 entries ]
077 -086 2-oxo-4-phenyl-butanoic acid @ 2 entries -]
0.007-6.9 2-oxoglutarate @ 67 entries )
1.01-10.32 3,4-dimethoxyphenylpyruvate E 2 entries -
492-11.56 I-methoxyphenylpyruvate E 2 entries ]
412-1014 4-methoxyphenylpyruvate @ 2 enfries ¥
204 kynurenine Mycobacterium 0B9689 at pH 7.4 and 37A°C 759824 ]

tuberculosis
41-203 L-2-amino-4-methoxy- E 2 entries
4-pxobutanoic acid
3.5-140 L-alanine B 2 enfries ]
29 L-Asp Escherichia coli PO0O509 pH 8, mutant enzyme A12T/P13TIN34DIT1095 658035
IG261A/S285GIAZ930INZATS
0.039-37 L-aspartate [ 68 entries ]
857 -2062 L-cysteine B 2 entries A
205 L-cysteine sulfinic acid Saccharolobus - pH 8.5, G0A=C, recombinant enzyme 724405 ]
salfataricus
05-37 L-glutamate [ 31 entries
0724 L-kynurenine Rafttus norvegicus - atpH 7.4 675514 ]
105-189 L-Lys F 2 entries ¥
6.9-56 L-methionine = 2 entries )
03 L-Phe Escherichia coli PO0509 pH 8, mutant enzyme A12TIP13TIN34D/T1093 658035
IG261A/S285G/A2930IN29T S
11-6.6 L-phenylalanine @ 3 entries )
23-5 L-tryptophan [ 3 entries
1.43-16 L-tyrosine @ 32 entries 3]
0.01-2.45 oxaloacetate B 32 entries -
092-424 phenylpyruvate @ 2 entries 33
0.00025 pyridoxyl 5-phosphate Escherichia coli - pH 7 .6, 25A°C 636643
additional additional information F 28 entries -
information

https://www.brenda-enzymes.org



Mnozstvi substratu enzymu do reakéni nadoby
urcime z hodnoty Km pro dany enzym

tips:/fwww.brenda-enzymes.org/all_enzymes.phpfecno=2.6.1.18table= KM _Value#TAB
0.75 Rattus norvegicus - mitochondrial enzyme 672283
0.108 Escherichia coli PO0O509 atpH 7.4 and 30AC 759136
26 Trypanosoma brucei Qa64F0, pH 7.5, ITACC G8R8aT
Q964F1
39 Oryctolagus cuniculus |- cytosolic isozyme, pH 8.0, 37hAC 639828
26 Lupinus angustifolius |- isozyme AAT-PZ, pH ?.5,255«'0 639863
26 Panicum miliaceum - isozyme pAsp-AT and cAspAT, alpha-form, pH 8.0, 25A°C 639867
0.039 Advenella WOPFQY at pH 7.4 and 30A°C 759136
mimigardefordensis
3.8 Arabidopsis thaliana Q9sIE1 pH 7.5, 25.-3&“0, recombinant mutant A168G 759965
6.7 Bacillus subtilis Q939c9 pH 8.0, 45A°C 722235
75 Eleusine coracana - isozyme AspAT-1, 25A°C, pH 8.0 539848
0.51 Canis lupus familiaris |- mitochondrial isozyme 639838
0.96 Trichomonas vaginalis |- 30A°C 639814
4.4 Escherichia coli - - 636643
85 Triticum aestivum BOFRH4, allozyme AAT-2c, pH 7.5, 25A°C 738026
B5B1F8
a7 Trypanosoma cruzi Q4D080, pH 7.5, AfA C G88847
Q40104
6.5 Canis lupus familiaris |- cytosolicisozyme 639838
32 Panicum miliaceum - isozyme cAspAT, beta-form, pH 8.0, 254°C 639867
9.3 Triticum aestivum BOFRH4, allozyme AAT-3a, pH ?.5,25@'0 738026
B5B1F8
a9 BOFRH4, allozyme AAT-2b, pH 7.5, 25AC 738026
B5B1F8
161 Hyalomma dromedarii |- isozyme ASTII, 3?@“[3, pH 7.5 639883
21-29 Gallus gallus - pH 7.4, 30A°C 539856
253 Chlamydomonas - pH 7.8, 254°C 639859
reinhardtii
225 Homo sapiens - cytosolicisozyme, pH 6.8, 37AC 639869
234 Mycobacterium OG9689 atpH 7.4 and arAC 759824
tuberculosis

https://www.brenda-enzymes.org




RUzné podminky stanoveni katalytickeé

aktivity enzymu ve svete !!!
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Nejdulezitéjsi priklady stanoveni katalytické
aktivity enzymu v klinické praxi

AST intracelularni zdroj svaly, erytrocyty, jatra strukturni poskozeni
(1C) (65% mitochondr.)
ALT IC zejména jatra, méneé svaly strukt.
CK IC svaly izoenzym CK-MB !!! strukt.
LD IC mnoho tkani, tetramer Ha M strukt.
GMT (GGT) IC v krvi jaterni buriky, Zlucovody strukt.
v moci tubularni enzym ledvin
GMD IC mitochondrialni hepatocytu strukt.
ALP IC zluCovody, kost, placenta — isoEE strukt.
ACP IC prostata (tartrat lab.), osteoklasty, ery, tro  strukt.
AMYL EC slinné zlazy a pankreas izoformy strukt.
Lipaza EC pankreas strukt.

CHE EC pseudocholinesteraza z jater funkCni posk.
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Struktura prednasky

Stanoveni katalytické aktivity enzymu v klinické praxi
Moznosti ziskani enzymu pro diagnostiku a IéCbu
Enzymy v pfipravé substratu pro jeho nasledné vysSetreni
Klinicka stanoveni specifickych substratl enzymaticky

Enzymy jako zpUsob obecné vizualizace analytl



Jak ziskat Cisty enzym pro stanoveni substratu (I)

Rekombinantni techniky s expresnimi
vektory = > bakterialni hostitelé genu
nebo nizsi houby, kvasinky, moznost
GMO

Prirozeny plvod = rostliny, ZivocisSné
druhy

Osmoticka lyza, sonikace, mechanicka
homogenizace bunek

Opakované zamrazeni-rozmrazeni
Odstranéni NK a bunécné debris

Precipitace bilkovin (salting out,
rozpoustédla) a dialyza (odstranéni soli)
nebo ultrafiltrace

' Crude enzyme ’

| Precipitation with ammonium sulphate \
| |

’ Ion Exchange Chromatography

’ Gel Filtration Chromatography

’ Affinity Chromatography

’ Packing




Jak ziskat Cisty enzym pro stanoveni substratu (lI)

Purifikace - iontoménicova chromatografie pryskyrice podle
hodnoty p/ enzymu nebo gelova filtrace nebo afinitni
chromatografie s navazanym substratem nebo inhibitorem na

kolonu
Cistota enzymu aZ 95 %

Dodavky v roztocich, lyofilizaty nebo vazané na PEG kvuli mozné
alergizaci

Imobilizace: agar, aktivni uhli, iontomeénice, membranové
systémy (viz POCT).




Priklady enzymU produkovanych
biotechnologicky pro klinickou diagnostiku

Analytic reagents

Glucose oxidase
Luciferase

Peroxidase
Urease
Manipulative
tools
Lysozyme

Nucleases

DNA polymerases

Glucose oxidation
Bioluminescence

Dye oxidation using H,0,

Hydrolysis of urea to CO; and NH3

Hydrolysis of 1-4 glycosidic
bonds

Hydrolysis of phosphodiester
bonds

DNA synthesis

Aspergillus niger

Marine bacteria or firefly

Horseradish

Jack bean

Hen egg white

Various bacteria

Thermus aquaticus

Detection of glucose in blood
Bioluminescent assays involving ATP

Quantification of hormones and

antibodies

Urea quantification in body fluids

Disruption of mucopeptide in
bacterial cell walls

Restriction enzymes used in genetic
manipulation to cut DNA

DNA amplification used in the

polymerase chain reaction



Jak u enzymu vyjadrovat jejich mnozstvi

e Purifikovany lyofilizovany enzym: mg
* Rozpustény purifikovany enzym v roztoku: mg/ml mg/5 ml...
o Inviirogen g i I;&'g - = Ma08-16 M‘e&) Medica”
____9 015
HY-PROTEINASE K m'.‘.”u? om Proteinase K [Fungay) **' Proteinase K from \
s Exporzed Prot Mo g & Tm'fiff'.,’;ﬁ"é il Hyaluronidase
L0032 store at 4T oteinase K %lubon A £ units/mg protesn, fo 150 JU/ml
Rhlﬁ ra wv-mhbm&;m WE.S.E.J Hecular l_nul:)Q‘r’ 10ml| o 0.17fl. 02

* mg nebo mg/l enzymu tam budou i po prevareni (!!!), jde o odhad koncentrace
bilkoviny biuretovou reakci nebo jinou metodou (imunochemicky protilatkou, HPLC-MS)

* Mnozstvi aktivniho enzymu se odhaduje funkénimi zkouskami — po pridani substratu
jeho preménou za definovanych podminek (teplota, pH, pufr, ¢as, aktivatory, detekce
produktu)

* Mnozstvi aktivniho enzymu zavisi na vyrobni Sarzi, transportu, ulozeni, exspiraci...
* Mnoistvi aktivniho enzymu se vyjadfuje v pkat/l nebo v mezindrodnich jednotkach (U,

1U/1)

* ukat/l =takové mnozZstvi enzymu, které katalyzuje pfeménu

1 umolu substratu za 1 s, a to za definovanych podminek 60 units/L = 1.0 pkat/L

U, IU/I = byla definovana obdobné, ale vztahovala se na preménu
1 umolu substratu za 1 min
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Enzymy jako soucast reagencii pro
Upravu vysetrovanéeho substratu

* Lipidy
lipoproteinova lipaza:
cholesterol esteraza:

* Proteiny
ribonukleazy:

* Nukleové kyseliny
proteinazy:
restriktazy:

DNA ligazy:
DNA polymerazy:

reverzni transkriptazy:

hydrolyza TAG na MK a glycerol
hydrolyza esterifikovaného CHOL

uvolnéni proteind, snizeni viskozity smési

rozbiti komplexl protein a NK
zkraceni DNA pred sekvenovanim
rekombinantni DNA molekuly
zdvojeni retézce a oprava DNA
tvorba komplementarni DNA (cDNA)
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Stanoveni katalytické aktivity enzymu v klinické praxi
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Enzymy pro vysetreni biochemického substratu

* Enzym zde slouzi ke stanoveni substratu diky své specificnosti
e Zpravidla pfimo nevznika barevny nebo jinak viditelny produkt
e Sprazeni dvou Ci vice enzymovych reakci

e Zabarveni se generuje:

e Vznikem findlniho komplexu (pres peroxid vodiku)

 Zménou oxidacniho stavu koenzymu (NADH, NAD+)

* Vyhody: specificnost reakce, zadna agresivni chemicka cinidla Ci
prisné fyzikalni podminky, nemusi se upravovat biologicky
vzorek, snadna automatizace a rychlost reakce do hodiny

* Nevyhody: vyssi cena oproti chemickym reakcim (kreatinin,
bilirubin...), instrumentalni zarizeni (BCH analyzator)



Klinicka stanoveni substratu enzymaticky

e Usporadani: biologicky vzorek obsahuje substrat
* Reagencie v laboratori obsahuji enzym, pufr

* DetekCni systém meéri absorbanci roztoku v kyvete -
absorbance pri reakci roste, klesa

e 7Zmeéna absorbance se tyka primo substratu, produktu,
koenzymu reakce, produktu druhé a dalsi sprazené reakce

V reagenciich byva zpravidla vysoké mnozstvi i
enzymu, koncentrace substratu ve vzorcich je 025] |,
tim padem mnohem nizsi nez odpovidajici
Km, je tim zarucena kinetika reakce prvniho

0.151
¥ad i | . kénim & o ‘ch 0,10‘ Pracovni rozsah
fadu a jeji linearita v reakénim ¢ase v rliznyc | @ vySett. metody
vzorcich 2

Reaction rate

0 1000 2000 3000 4000
Substrate concentration



riklady stanoveni substratu v KBCH

* Oxidace substratu za vzniku H,O, a nasledného barevného komplexu
glukdza (enzymy glukosooxidaza a peroxidaza)
glycerol-3-fosfat (enzym G-3-P oxidaza) pri stanoveni TAG
cholesterol (enzym cholesteroloxidaza)

kyselina mocova (enzym urikaza)

TAG + 3 H,0 glycerol + 3 MK
GOX B GK, MgCl
glukosa + O, + H,O0 — glukonolakton + H,0, glycerol + ATP " glycerol-3-P + ADP
GO
glycerol-3-P + O,  dihydroxyaceton-P + H,0,
CHOL + O, cholest-4-en-3-on + H,0O,

b =5 0

HO;

CO, N

Allantoin : )
Urate 4-aminofenazon ”,,O Cv produkt




Priklady stanoveni substratu v KBCH

* Redukce ketokyseliny za vzniku oxidované formy NAD+/NADP+
a vymizeni barvy

oxalacetat, pyruvat (enzymy malatdehydrogenaza a LDH) R
kreatinin (LDH po sérii reakci od kreatininu a tvorbé pyruvatu)

amoniak (enzym glutamatdehydrogenaza) |

mocovina (enzym glutamatdehydrogendza po prevodu ' T

mocoviny na amoniak uredzou)

CO0- COO- \S§T COO COO- NH,' + 2-oxoglutarat + NADPH
AS :
H,N --CH CH : Cm==Q) CH
CH, *+ CH S *

CH CH
COO- Lm0 COO- H.N - CH

. CO0-
aspartat oxalacetat CO0-
2-oxoglutarit alutamat L-Glu + NADP" + H,O
MDH
G—

CO0)-
CO0O-

CH

COO- CH ALl COO- CH

H,N -CH . CH & 9, O + =

CH. ' ¢ o CH H».\--(U
pyruval COO-

alann CO0)-

glutamat
2-oxoglutarat
LDH

——




POCT a membranove vazané enzymy
pro elektrochemické stanoveni substratu

Composition of enzyme membranes available for analysers with a peroxide-sensitive electrode as the

transducer.

Analyte  Enzyme

Reaction

Glucose Glucose oxidase
Alcohol Alcohol oxidase
Lacticacid Lactate oxidase

Lactose Galactose oxidase

B-D-glucose + 0, — gluconic acid + H,0,

Ethanol + 0, — acetaldehyde + H,0, suiu

Glucose Catalyse enzyme

L-lactate + 0, — pyruvate + H,0,

Lactose + 0, — galactose dialdehyde derivative + H,0,

Biosensors = self-contained integrated devices which
incorporate a biological recognition component
(usually an immobilized enzyme) and an
electrochemical detector (known as a transducer).
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Enzymy v pfipravé substratu pro jeho nasledné vysSetreni
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Enzymy jako zpusob obecné vizualizace analytu



Enzymy jako zpusob obecné vizualizace analytu

* Enzymy diky své specificnhosti hraji také
vyznamnou ulohu v imunochemickych a
molekularné biologickych vysetrenich

* Sendvicové usporadani testovani
* Nejstarsi aplikace jsou znamy jako ELISA
(enzyme-linked immunosorbent assays)



ELISA

Enzym je vazdn do komplexu s primarni/sekundarni
protilatkou, po odmyti nespotrebovanych komponent a
pridani substratu dochazi diky enzymu ke vzniku barevného
produktu

Krenova peroxiddza

Alkalicka fosfatdza
Luciferaza

C"Nn
antibedy

INDIRECT SANDWICH




Systémy s krenovou peroxidazou

* monoclonal horseradish peroxidase (HRP)
* TMB(3,3',5,5'-tetramethylbenzidine)

O. ostertagi antigen ‘/

\':1 hvsy no luminescence
A %5-452nm

H . | B N\R
S e H-0.
P N° "0 -
N H horseradish
peroxidase

Ar = Ph,CgH3-3.4-(MeO), Th; R = H, Me, Bn, CH,-2-Th, CHy-2-Fur, CH,CH,0H,

CH,CH,(OCH,CH,),0Me, n=1-3; COR' CONHR? CO,R'; R' = Alk; R? = H AlkAr; |

7N
=/ R

H
1
N

. /n\.h

B

Hydrocyanine
Non-fluorescent

O

n*\g/

Cyanine
Fluorescent

Commercial
ELISA kit

Commercial
plate reader

Hydrocyanines
/ Femtomolar !
sensitivity

Conventional
Substrates

Picomolar
sensitivity



Strategickeé cile systému s krenovou
peroxidazou

- :
Horseradish Peroxidase o
M a rket : s e g m e "tat l 0 " {j efhylbmzofh:’(’.v;oline-6-suffonir. acid]
iarmmaoniurn sait
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e Grade | * Biopharmaceutical Companies * TMB
» Grade Il » Academic and Research Centers 33,55 tetramethylbenzidine]
* Grade Il « Others * Others

pa o Region o

o Application

* North America
* Immunoassays « Europe
- ELISA
. Blot Test » Asia Pacific
. Others » Latin America
* Biosensors » Middle East & Africa
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Systémy s alkalickou fosfatazou

Colorimetric signal
Streptavidin-Alkaline 4
Phosphatase (AP) (

\"*-A
. Subtract

Biotinylated ‘ |
Detection Antibody ‘

Target Analyte
Capture Antibody \ , NO;

éOJH:
Chromogen. o-nitropheny|
orthophosphate
(colourless)

Square wave voltammetry

5 i -
PAP sy A\ | N
Y
ALP-labelled anti-HE4 IgG  PAP  p-aminophenol
Y
Anti-HE4 I1gG-fi ionalized PAPP p
magnetic particle

4 Screen-printed three-
@ Hea protein " electrode sensor

NC:

Hz0 + @ uNeoc PR e © + HiPOy
0

OH

p-nitrophenol
(bright yellow under
alkaline conditions)

Plasmonic ELISA based on the
controlled growth of silver
nanoparticles

~* Antigen
\wa

Alkaline phosphatase labeled antibody-
based electrochemical biosensor for sensitive
HE4 tumor marker detection
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* The components of MEIA include the following, all
suspended in a specific buffer optimized for the assay:
- Solid Phase: Latex

microparticles that are coated with antibody to bind the
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Systémy s ALP v molekularni biologii

* Reverzni blotting (Innolipa nebo Viennalab) pro detekci amplikonu PCR znaceného

biotinem

e NBT nitro-blue tetrazolium and BCIP 5-bromo-4-chloro-3'-indolyphosphate

RNAviru HPV

Chromogen Purple
(INBT/BCIP) precipitate
’

Alkaline Phosphatase

Streptavidin
Biotin

DNA-probe

Nitrocellulose strip

R RN )
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nnnnluuu1111111111_:t4"'.f",:_‘lf"
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Automation made easy
Dry heating on board

Accurate




Systémy s ALP v molekularni biologii

BCIP
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Systémy s ALP v molekularni biologii

bDNA (branched DNA)

Neamplifikuje se sekvence NK, nybrz
vysledny detekéni signal.

V principu jde o systém vzajemné
hybridizu'icich DNA s ecifickych sond,
vetvenych sond a koncovych sond
znacenych enzymem, napfi. ALP.

Navazanim komplexu sond na hledany
usek NK v mikrotitracni destiCce dojde
po pridani substratu k chemické reakci
a k emisi fluorescence nebo
chemiluminiscence.

ey
N A

& o
HIV, HCV — % @—w

i ( —
HBC, CMV _ﬂ}/\/\/\/.ﬁ\

a0

Intenzita zafeni je Umérna mnoZstvi
templatoveé NK pfitomné ve vzorku.

1'0— R

|
vl

Tsongalis GJ. Am J Clin Pathol 2006; 126: 448-53




Zavery

Kinetické stanoveni enzymu patfi mezi zakladni vySetfeni v KBCH a

slouzi k potvrzeni strukturniho a funkéniho poskozeni télesnych organu

Produkce purifikovanych enzymu (v€etné referenénich vzorkl) se dnes
provadi témér vyhradné biotechnologicky (rekombinantnimi technikami)
Enzymy vyznamné pomahaji v preanalytickeé fazi vySetfeni
biochemickych analytu, véetné vySetfeni DNA

VySetfeni substratd v KBCH enzymaticky je sice drazsi nez klasické

chemické vySetreni, ale je snaze automatizovatelné a specifictéjsi

Enzymy spolecne s fluorofory slouzi v citlivé detekci imunochemickych
analytt v roztoku, na pevném podkladu i jako soucast

elektrochemickych biosenzoru
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