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Human Fetuin-A ELISA Kit

Enzyme Linked ImmunoSorbent Assay (ELISA) for the measurement of
Human Fetuin-A Levels in Serum
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IN VITRO DIAGNOSTIC
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INTENDED USE

This ELISA (enzyme-linked immunosorbent assay) kit is intended for the
guantitative determination of human Fetuin-A, also known as alpha-2-HS
glycoprotein (AHSG), in serum. The measurement of Fetuin-A can help in the
diagnosis of some cancers and genetically inherited deficiencies of this serum
protein. This Fetuin-A ELISA kit is for laboratory professional use.

SUMMARY OF PHYSIOLOGY

Fetuin-A, also known as alpha-2-HS glycoprotein, is a 59 kDa glycoprotein that
consists of two amino-terminal cystatin domains and a smaller carboxyl-terminal
domain. Fetuin-A is synthesized by the liver and secreted into the blood stream.
The Fetuin-A concentration in adult men ranges from 0.5 — 1.5 g/L. During fetal
life, high serum concentrations are found. Fetuin-A is involved in protease
inhibitory activities and development-associated regulation of calcium metabolism
and osteogenesis. It accumulates in bones and teeth as a major fraction of
noncollagenous bone proteins. Studies have demonstrated that Fetuin-A is the
major calcification inhibitor found in serum, where it interferes with calcium salt
precipitation. Recent studies have shown that Fetuin-A levels drop in uremic
patients on hemodialysis in comparison to normal healthy controls. The low
Fetuin-A level may be associated with a higher cardiovascular mortality in
patients on dialysis.

ASSAY PRINCIPLE

This ELISA is designed, developed and produced for the quantitative
measurement of human Fetuin-A in serum samples. The assay utilizes the two-
site “sandwich” technique with two selected goat anti-human Fetuin-A polyclonal
antibodies that bind to different epitopes of human Fetuin-A.

Assay calibrators, controls and prediluted patient serum samples containing
human Fetuin-A are added to the microtiter wells of a microplate that was coated
with a high affinity polyclonal goat anti-human Fetuin-A antibody. After the first
incubation period, the antibody fixed on the wall of the microtiter well captures
human Fetuin-A in the sample. Remaining unbound proteins in the microtiter
wells are washed away. Then a horseradish peroxidase (HRP) conjugated
polyclonal anti-human Fetuin-A antibody is added to each microtiter well and a
“sandwich” of “capture antibody - human Fetuin-A - HRP conjugated detecting
antibody” is formed. The unbound detecting antibodies are removed in the
subsequent washing step. The wells are incubated with a substrate solution in a
timed interval, the reaction is stopped and the developed colour is then measured
in a spectrophotometric microplate reader. The enzymatic activity of the detecting
antibodies bound to the Fetuin-A on the wall of the microtiter wells is directly
proportional to the amount of Fetuin-A in the sample. A calibration curve is
generated by plotting the absorbance versus the respective human Fetuin-A
concentration for each calibrator (point-to-point or cubical scales). The
concentration of human Fetuin-A in test samples is determined directly from this
calibration curve.

REAGENTS: Preparation and Storage

This test kit must be stored at 2 — 8°C upon receipt. For the expiration date of the
kit refer to the label on the kit box. All components are stable at 2 — 8°C until this
expiration date.

Prior to use, allow all reagents to come to room temperature. Reagents from
different kit lot numbers should not be combined or interchanged.

1. Fetuin-A Antibody Coated Microplate

One microplate with 12 x eight strips (96 wells total) coated with antibody to
human Fetuin-A. The plate is framed and sealed in a foil Ziploc bag with a
desiccant. This reagent should be stored at 2 — 8°C and is stable until the
expiration date on the kit box.

2. HRP Detecting Antibody

One vial containing 0.6 mL concentrated horseradish peroxidase (HRP)
conjugated anti-human Fetuin-A detecting antibody in a stabilized protein
matrix. This reagent must be diluted 1: 21 with dilution buffer before use.
This reagent should be stored at 2 — 8°C and is stable until the expiration
date on the kit box.

3. | DIL | BUF Dilution buffer

One vial containing 12 mL ready to use Trizma Hydrochloride based buffer.
It should be only used for the dilution of the detecting antibody according to
the assay procedures. This reagent should be stored at 2 — 8°C and is
stable until the expiration date on the kit box.

4.| INC | BUF |c0Nc| Incubation buffer concentrate

One vial containing 11 mL of concentrated incubation buffer based on
phosphate buffered saline with bovine serum albumin. This concentrated
incubation buffer must be diluted 1:10 with distilled or deionized water (11
mL concentrate plus 99 mL distilled water) before use. This reagent should
be stored at 2 — 8°C and is stable until the expiration date on the kit box.
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. | WASH |SOLN |CONC| Washing buffer

One bottle containing 30 mL of a 30-fold concentrate. Before use the
contents must be diluted with 870 mL of distilled water and mixed well.
Upon dilution this yields a working wash solution containing a surfactant in
phosphate buffered saline with a non-azide preservative. The diluted
solution should be stored at room temperature and is stable until the
expiration date on the kit box.

One bottle containing 12 mL of tetramethylbenzidine (TMB) with hydrogen
peroxide. This reagent should be stored at 2 — 8°C and is stable until the
expiration date on the kit box.

STOP | SOLN

One bottle containing 12 mL of 0.5 M sulfuric acid. This reagent should be
stored at 2 — 8°C or room temperature and is stable until the expiration date
on the kit box.

o

TMB-Substrate solution

~

Stop Solution

8. CAL Calibrators 0 - 4

Five vials each containing human Fetuin-A in a liquid bovine serum based
matrix with a non-azide preservative. Refer to the vials for the exact
concentration of each calibrator. All the calibrators should be stored at -
20°C or below after the first use with up to 3 freeze cycles.

Two vials each contains human Fetuin-A in a liquid bovine serum based
matrix with a non azide preservative. Refer to the vials for the exact
concentration range of each control. Both controls should be store at -
20°C or below after the first use with up to 3 freeze cycles.

Controls 1-2

©

SAFETY PRECAUTIONS

For in vitro diagnostic use.

Source material from which reagents of bovine serum was derived in the
contiguous 48 United States. It was obtained only from donor health animals
maintained under veterinary supervision and found free of contagious diseases.
Wear gloves while performing this assay and handle these reagents as if they are
potential infectious. Avoid contact with reagents containing TMB, hydrogen
peroxide, or sulfuric acid. TMB may cause irritation to skin and mucous
membranes and cause an allergic skin reaction. TMB is a suspected carcinogen.
Sulfuric acid may cause severe irritation on contact with skin. Do not get in eyes,
on skin, or on clothing. Do not ingest or inhale fumes. On contact, flush with
copious amounts of water for at lease 15 minutes. Use Good Laboratory
Practices.



MATERIALS REQUIRED BUT NOT PROVIDED
1.  Precision single channel pipettes capable of delivering 10 pL, 25 pL,
100 pL, and 1000 pL.
Repeating dispenser suitable for delivering 100 pL.
Disposable pipette tips suitable for dispensing of the volumes
indicated above.
Disposable 12 x 75 mm or 13 x 100 glass or plastic tubes.
Disposable plastic 100 mL and 1000 mL bottle with caps.
Aluminum foil.
Deionized or distilled water.
Plastic microtiter well cover or polyethylene film.
ELISA multichannel wash bottle or automatic (semi-automatic)
washing system.
10. Spectrophotometric microplate reader capable of reading absorbance
at 450 nm.
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SPECIMEN COLLECTION

Only 10 pL of human serum is required for human Fetuin-A measurement. No
special preparation of the individual is necessary prior to specimen collection.
Whole blood should be collected and must be allowed to clot for minimum 30
minutes at room temperature before the serum is separated by centrifugation
(850 — 1500xg for 10 minutes). The serum should be separated from the clot
within three hours after blood collection and transferred to a clean test tube.
Serum samples may be stored at —20°C or below until measurement. Avoid
repeated (more than three times) freezing and thawing of specimens.

ASSAY PROCEDURE
1. Patient Sample Preparation
Patient sample need to be diluted 1:10000 with incubation buffer before being
measured.
(1) Label 2 test tubes (12x75 mm) with 1A and 1B
(2) Add 1 mL of incubation buffer to each tube (both 1A and 1B)
(3) Pipet 10 pL of patient sample to tube 1A and mix well (1:100 dilution)
(4) Transfer 10 pL of the diluted patient sample from tube 1A to tube 1B ,
mix well (1:10,000 dilution)
Note: It is recommended to use calibrated precision pipettes and to perform the
dilution carefully in order to get precise results! We recommend to use an
Eppendorf Repeat Pipette with a 12.5 mL combitip for adding 1 ml incubation
buffer in stead of a 50 mL combitip.

2. Reagent Preparation
(1) Prior to use allow all reagents to come to room temperature. Reagents
from different kit lot numbers should not be combined or interchanged.
(2) Incubation buffer Concentrate and Washing buffer must be diluted to
working solutions prior to use. Please see REAGENTS section for
details.

3. Assay Procedure
(1) Place a sufficient number of antibody coated microwell strips in a
holder to run human Fetuin-A calibrators, controls and unknown
samples in duplicate.
(2) Test Configuration

ROW STRIP 1 STRIP 2 STRIP 3

A CALO CAL4 SAMPLE 2
B CALO CAL4 SAMPLE 2
C CAL1 C1 SAMPLE 3
D CAL1 c1 SAMPLE 3
E CAL 2 c2

F CAL2 c2

G CAL3 SAMPLE 1

H CAL3 SAMPLE 1

(3) Add 25 pL of the calibrators, controls and 1:10,000 diluted patient
samples into the designated microwells.

(4) Add 100 pL of incubation buffer to each well

(5) Mix gently and cover the plate with a plate sealer and with an
aluminum foil to avoid exposure to light.

(6) Incubate the plate at room temperature for 2 hours.

(7) Prepare Detecting Antibody Working Solution by diluting the detecting
antibody 1:21 with the Dilution buffer. For each strip, 1 mL of Dilution
buffer with 50 pL of Detecting Antibody is required, in a clean test
tube.

The table below shows the amount of antibody working solution that is
required for a number of strips.

Strip no. Dilution buffer Detecting Antibody
1 1mL 50 pL

2 2mL 100 pL

3 3mL 150 pL

4 4 mL 200 pL

5 5 mL 250 pL

6 6 mL 300 pL

7 7 mL 350 pL
8 8 mL 400 pL
9 9mL 450 pL
10 10 mL 500 pL
11 11 mL 550 pL
12 12 mL 600 pL

Note: this detecting antibody working solution should be freshly prepared
right before running the assay.

(8) Remove the aluminum foil and the plate sealer. Aspirate the contents
of each well. Wash each well 5 times by dispensing 350 pL of working
wash solution into each well and then completely aspirate the
contents. Alternatively, an automated microplate washer can be used.

(9) Add 100 pL of the diluted detecting antibody working solution to each
well.

(10) Cover the plate with a plate sealer and with an aluminum foil to avoid
exposure to light.

(11) Incubate the plate at room temperature for 30 minutes.

(12) Remove the aluminum foil and the plate sealer. Aspirate the contents
of each well. Wash each well 5 times by dispensing 350 pL of working
wash solution into each well and then completely aspirate the
contents. Alternatively, an automated microplate washer can be used.

(13) Add 100 pL of TMB-Substrate solution into each well.

(14) Cover the plate with aluminum foil to avoid exposure to light.

(15) Incubate the plate at room temperature for 20 minutes

(16) Remove the aluminum foil. Add 100 pL of Stop Solution into each
well. Mix gently.

(17) Read the absorbance at 450 nm within 10 minutes in a microplate
reader

NOTE: to reduce the background, one can set the instrument to dual
wavelength measurement at 450 nm with background wavelength
correction set at 595 nm or 620 nm or 630 nm.

PROCEDURAL NOTES

1. It is recommended that all calibrators, controls and unknown samples
are assayed in duplicate. The average absorbance reading of each
duplicate should be used for data reduction and the calculation of the
results.

2. Keep light sensitive reagents in the original amber bottles.

3. Store any unused antibody coated strips in the foil Ziploc bag with
desiccant to protect from moisture.

4. Careful technique and use of properly calibrated pipetting devices are
necessary to ensure reproducibility of the test.

5. Incubation times or temperatures other than those stated in this insert
may affect the results.

6.  Avoid air bubbles in the microwell as this could result in lower binding
efficiency and higher CV% of duplicate reading

7.  All reagents should be mixed gently and thoroughly prior to use. Avoid
foaming.

INTERPRETATION OF RESULTS

1. Calculate the average absorbance for each pair of duplicate test
results.

2. Subtract the average absorbance of the CAL 0 (0 ng/mL) from the
average absorbance of all other readings to obtain corrected
absorbance.

3. The calibration curve is generated by the corrected absorbance of all
calibrator levels on the ordinate against the calibrator concentration on
the abscissa using point-to-point or log-log paper. Appropriate
computer assisted data reduction programs may also be used for the
calculation of results.

The human Fetuin-A concentrations for the controls and 1:10000 diluted samples
are read directly from the calibration curve using their respective corrected
absorbance.

Each sample result must be multiplied with the dilution factor (10000) to obtain
the Fetuin-A concentration in the undiluted sample.

For example, the concentration of a 1/10000 diluted sample read from the
calibration curve is 24.3 ng/mL. The Fetuin A concentration of the undiluted
sample is: 24.3 ng/mL x 10000 = 243000 ng/mL = 0.243 g/L



EXAMPLE DATA AND CALIBRATION CURVE

Typical absorbance data and the resulting calibration curve from human Fetuin-A
ELISA are rshown below. This curve should never be used instead of the real
time calibration curve.

Well OD 450 nm Absorbance Results

1.D. ng/mL
Readings Average Corrected

0 0.097 0.098 0.000

ng/mL 0.099

12.5 0.173 0.179 0.081

ng/mL 0.185

38 0.364 0.371 0.273

ng/mL 0.379

120 0.876 0.913 0.815

ng/mL 0.949

370 2.298 2.312 2.214

ng/mL 2.325

Control 1 0.471 0.484 0.386 55.1 ng/mL
0.498

Control 2 1.697 1.690 1.592 258.9 ng/mL
1.700

Human Fetuin-A ELISA

Absorbance

O T T T T
0 100 200 300 400

h-Fetuin-A (ng/ml)

EXPECTED VALUES

Seventy serum samples from normal adult men were measured with this human
Fetuin-A ELISA. The ninety-five percentile normal range was found to be 0.35 to
0.95 g/L with a mean value of 0.57 g/L and a standard deviation of 0.13 g/L.

LIMITATION OF THE PROCEDURE
1. The detection limit of the assay is 5.0 ng/mL (assay analytical
sensitivity). This corresponds to a Fetuin A concentration of 50 pg/ml
in the original sample (5.0 ng/ml x 10000).
2. Since there is no Calibrator available for human Fetuin-A
measurement, the values of the calibrators were established by
diluting a highly purified recombinant human Fetuin-A in a protein

matrix.

3. Ifthe assay result is higher than 350 ng/ml, it is recommended to
measure a further diluted sample.

4. If your microplate reader is unable to read beyond 2.0 at OD 450 nm,
one can run the assay without the calibrator level 4 from the calibrator
set.

5. Bacterial or fungal contamination of serum specimens or reagents, or
cross contamination between reagents may cause erroneous results.

6.  Water deionized with polyester resins may inactivate the horseradish
peroxidase enzyme.

QUALITY CONTROL

To assure the validity of the results each assay should include adequate controls
with known Fetuin-A levels. We recommend that all assays include laboratory’s
own Fetuin-A controls in addition to those provided with this kit.

PERFORMANCE CHARACTERISTICS

Sensitivity

The analytical sensitivity of the human Fetuin-A ELISA, as determined by the 95%
confidence limit on 20 duplicate determinations of the zero calibrator, is 5.0
ng/mL.

Precision
The intra-assay precision is validated by measuring two samples in a single assay
with 20-replicate determinations.

Mean Fetuin-A Value (ng/mL) CV (%)
33.6 5.5
121.1 4.8

The inter-assay precision is validated by measuring two samples in duplicate in
12 individual assays.

Mean Fetuin-A Value (ng/mL) CV (%)
324 6.8
123.7 5.7
Linearity

Two human serum samples were diluted with incubation buffer and assayed. The
results expressed in ng/mL are as follows:

# DILUTION OBSERVED EXPECTED RECOVERY
VALUE VALUE %
1 1:10,000 21.9
1:20,000 11.9 11.0 108
1:40,000 5.3 55 96
1:80,000 2.9 2.7 107
1:160,000 1.6 1.4 114
2 1:10,000 192
1:20,000 99.9 96 104
1:40,000 45.2 48 94
1:80,000 22.2 24 93
1:160,000 13.4 12 112
Recovery

Two patient samples were spiked with various amounts of human Fetuin-A and
assayed. The results expressed in ng/mL are as follows:

# Orig. Value Amount Observed Expected Recovery
Spiked Value Value %
1 33.6 21 25.1 27.3 92
63 44.4 48.3 92
200 120.1 116.8 103
2 121.1 21 68.9 71.1 97
63 88.6 92.1 96
200 157.1 160.6 98




Interference

Hemoglobin Measured Fetuin A .
Bias
(mg/ml) (ng/ml)
0 48.95 N/A
160 51.73 5.7%
Lipids Measured Fetuin A .
Bias
(mg/ml) (ng/ml)
0 56.97 N/A
500 59.10 1.5%
Bilirubin Measured Fetuin A X
Bias
(mg/ml) (ng/ml)
0 52.41 N/A
20 45.68 14.7%
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€Sada pro stanoveni lidského fetuinu A metodou ELISA

Enzymova imunoabsorpéni analyza (ELISA) ke zméreni
hladin lidskeho fetuinu A v seru
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DIAGNOSTICKY PROSTREDEK IN VITRO
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POUZITI

Tato souprava ELISA (enzymova imunoabsorpéni analyza) je uréena ke
kvantitativnimu stanoveni lidského fetuinu A, ktery se téZz nazyva glykoprotein
alfa-2-HS (AHSG), v séru. Méfeni fetuinu A mlze pomoci pfi diagnostice
nékterych malignich onemocnéni a dédi¢nych deficitl tohoto sérového proteinu.
Tato sada pro stanoveni fetuinu A metodou ELISA je uréena pouze pro
profesionalni laboratorni pouziti.

SHRNUTI FYZIOLOGICKYCH UDAJU

Fetuin A, které se téZ nazyva glykoprotein alfa-2-HS, je glykoprotein o molekulové
hmotnosti 59 kDa, ktery se sklada ze dvou aminotermindlnich cystatinovych
domén a mensi karboxyterminalni domény. Fetuin A je syntetizovan jatry a
vylu€ovan do krevniho fecisté. Koncentrace fetuinu A u dospélych muzl se
pohybuje v rozmezi od 0,5 do 1,5 g/l. Béhem fetalniho obdobi se vyskytuji vysoké
koncentrace v séru. Fetuin A se podili na aktivité inhibitorl protedz a regulaci
metabolizmu kalcia a osteogenezi souvisejici s vyvojem. Hromadi se v kostech a
zubech jako hlavni ¢ast nekolagennich kostnich proteind. Studie prokazaly, ze
fetuin A je hlavnim inhibitorem kalcifikace, ktery se vyskytuje v séru, kde narusuje
srazeni vapenatych soli. Nedavné studie ukazaly, Ze hladiny fetuinu A u
uremickych pacientd na hemodialyze ve srovnani s normalnimi zdravymi
kontrolnimi subjekty klesaji. Nizka hladina fetuinu A muze souviset s vySSi
kardiovaskularni mortalitou u pacientd na dialyze.

PRINCIP STANOVENI

Toto stanoveni metodou ELISA je navrzeno, vyvinuto a vyrobeno pro kvantitativni
méfeni lidského fetuinu A ve vzorcich séra. Tento test vyuziva stanoveni
,sendviového" typu se dvéma protilatkami (two-site), a to se dvéma vybranymi
kozimi polyklonalnimi protilatkami proti lidskému fetuinu A, které se vazi na razné
epitopy lidského fetuinu A.

Do mikrotitracnich jamek na mikrodestice, ktera byla potaZzena pokyklonalni kozi
protilatkou proti lidskému fetuinu A s vysokou afinitou, jsou pfidany kalibratory,
kontroly a predfedéné vzorky séra pacienta. Protilatka fixovana na sténé
mikrotitracni jamky po prvnim inkubaénim obdobi zachyti lidsky fetuin A ve
vzorku. Zbyvajici nenavazané proteiny v mikrotitraénich jamkach jsou odplaveny.
Poté je do kazdé mikrotitracni jamky pfidana polyklonalni protilatka proti lidskému
fetuinu A konjugovana s kfenovou peroxidazou (HRP) a vytvofi se ,sendvic":
,zachycovaci protilatka - detekéni protilatka proti lidskému fetuinu A konjugovana
s HRP®. Nenavazané detekeni protilatky jsou v nasledujicim promyvacim kroku
odstranény. Jamky jsou inkubovany s roztokem substratu v nacasovaném
intervalu, reakce je zastavena a vznikla barva se poté méfi v mikrodestiCkovém
spektrofotometru. Enzymaticka aktivita detekénich protilatek navazanych na
fetuin A na sténé mikrotitracnich jamek je pfimo umérna mnozstvi fetuinu A ve
vzorku. Kalibraéni kfivka je generovana vynesenim absorbance oproti pfislusné
koncentraci lidského fetuinu A pro kazdy kalibrator (bodova nebo kubicka Skala).
Koncentrace lidského fetuinu A v testovanych vzorcich je stanovena pfimo z této
kalibraéni kfivky.

CINIDLA: P¥iprava a uchovavani

Tato sada musi byt po obdrzeni uchovavana pfi teploté 2 — 8 °C. Datum ukoné&eni
pouzitelnosti sady je uvedeno na $titku krabi¢ky se sadou. VSechny soucasti sady
jsou stabilni pfi teploté 2 - 8 ° C az do tohoto data ukon&eni pouzitelnosti.

Pfed pouzitim nechte vechna &inidla ohfat na pokojovou teplotu. Cinidla ze
sad s riznymi Cisly Sarzi sady se nemaji kombinovat ani zamérovat.

1 Mikrodesti¢ka potazena protilatkou proti fetuinu A

Jedna mikrodesticka s 12x osmi prouzky (celkem 96 jamek) potazenymi
protilatkou proti lidskému fetuinu A. Destika je v ramecku a je zabalena do
uzaviratelného sacku z hlinikové folie s desikantem. Toto Cinidlo je nutné
uchovavat pfi teploté 2 az 8 °C. Cinidlo je stabilni do data ukon&eni
pouzitelnosti uvedeného na krabi¢ce sady.

2. Detekéni protilatka

Jedna lahvi¢ka obsahujici 0,6 ml koncentrované kifenové peroxidazy (HRP)
konjugované s detekéni protilatkou proti lidskému fetuinu A ve
stabilizovaném proteinové matrici. Toto cinidlo musi byt pfed pouZzitim
nafedéno v poméru 1:21 diluénim pufrem. Toto €inidlo je nutné uchovavat

pfi teploté 2 az 8 °C. Cinidlo je stabilni do data ukongeni pouZitelnosti
uvedeného na krabi¢ce sady.

3. | DIL | BUF Diluéni pufr

Jedna lahvi¢ka obsahuje 12 ml pufru na bazi hydrochloridu (Trizma). Diluéni
pufr by mél byt pouzit pouze pro nafedéni detekéni protilatky podle postupu
stanoveni. Toto &inidlo je nutné uchovavat pfi teploté 2 az 8 °C. Cinidlo je
stabilni do data ukonceni pouzitelnosti uvedeného na krabi¢ce sady.

4.| INC | BUF |CONC| Koncentrovany inkubaéni pufr

Jedna lahvi€ka obsahujici 11 ml koncentrovaného inkubaéniho pufru na
bazi fosfatem pufrovaného fyziologického roztoku s hovézim sérovym
albuminem. Tento koncentrovany inkubacni pufr musi byt pfed pouzitim
nafedén v pomeéru 1:10 destilovanou nebo deionizovanou vodou (11 ml
koncentratu plus 99 ml destilované vody). Toto €inidlo je nutné uchovavat
pfi teploté 2 az 8 °C. Cinidlo je stabilni do data ukongeni pouZitelnosti
uvedeného na krabi¢ce sady.

5. | WASH |SOLN |CONC| Promyvaci pufr

Jedna lahvi¢ka obsahujici 30 ml 30x koncentrovaného pufru. Pfed pouZzitim
musi byt obsah nafedén 870 ml destilované vody a dobfe promichan. Po
nafedéni vznikne pracovni promyvaci roztok obsahujici surfaktant ve
fosfatem pufrovaném fyziologickém roztoku s neazidovym konzervaénim
prostfedkem. Nafedény roztok je nutné uchovavat pfi pokojové teploté.
Nafedény roztok je stabilni do data ukonéeni pouzitelnosti uvedeného na
krabi¢ce sady.

Jedna lahvicka obsahujici 12 ml tetrametylbenzidinu (TMB) s peroxidem
vodiku. Toto ¢inidlo je nutné uchovavat pfi teploté 2 az 8 °C. Cinidlo je
stabilni do data ukon&eni pouzitelnosti uvedeného na krabi¢ce sady.

STOP | SOLN

Jedna lahvi¢ka obsahujici 12 ml 0,5M kyseliny sirové. Toto €inidlo je nutné
uchovavat pfi 2 az 8 °C nebo pfi pokojové teploté. Cinidlo je stabilni do data
ukongeni pouzitelnosti uvedeného na krabi¢ce sady.

Pét lahviéek, z nichz kazda obsahuje lidsky fetuin A v matrici na bazi
tekutého hovéziho séra s neazidovym konzervaénim prostfedkem. Pfesna
koncentrace kazdého kalibratoru je uvedena na lahvickach. VSechny
kalibratory je nutné po prvnim pouziti uchovavat pfi -20 ° C nebo nizsi
teploté (az 3 zmrazovaci cykly).

- Kontroly 1 -2

Dvé lahvicky, z nichz kazda obsahuje lidsky fetuin A v matrici na bazi
tekutého hovéziho séra s neazidovym konzervaénim prostfedkem. Presné
rozmezi koncentrace kazdé kontroly je uvedeno na lahvickach. Obé
kontroly je nutné po prvnim pouZziti uchovavat pfi -20 ° C nebo nizsi teploté
(az 3 zmrazovaci cykly).

o

Roztok TMB - substrat

Zastavovaci roztok

~

Kalibratory 0 - 4

BEZPECNOSTNi OPATRENI

Pro diagnostické pouziti in vitro.

Zdrojovy materidl, ze kterého byla odvozena ¢inidla s hovézim sérem, pochazi ze
48 kompaktnich statd USA. Zdrojovy materidl byl ziskan pouze ze zdravych zvitat
chovanych pod veterinarnim dohledem, u nichz bylo zjiSténo, Ze netrpi
nakazlivymi onemocnénimi. Pfi provadéni tohoto testu noste rukavice a
nakladejte s témito cinidly, jako by byla potencialni infekéni. Vyvarujte se kontaktu
s Cinidly obsahujicimi TMB, peroxid vodiku nebo kyselinu sirovou. TMB muze
zpuUsobit podrazdéni kize a sliznic a vyvolat alergickou kozni reakci. TMB je
potencidlni karcinogen. Kyselina sirovd muze pfi kontaktu s kzi zpusobit silné
podrazdéni. Zabrarite styku s ocima, kOzi nebo odévem. Nepolykejte a



nevdechujte dymy. Pfi zasaZeni oplachnéte velkym mnoZstvim vody nejméné po
dobu 15 minut. Dodrzujte zasady spravné laboratorni praxe.

POTREBNE MATERIALY, KTERE NEJSOU SOUCASTI DODAVKY

1. Pfesné jednokanalové pipety pro nadavkovani 10 pl, 25 pl, 100 pl a
1000 pl.

2. Davkova¢ umoznujici opakované davkovani schopny nadavkovat 100
pl.

3. Jednorazové pipetovaci $picky vhodné pro nadavkovani vyse
uvedenych objemu.

4.  Jednorazové sklenéné nebo plastové zkumavky 12 x 75 mm nebo 13
x 100.

5 Jednorazové plastové 100ml a 1000ml lahve s uzavéry.

6. Hlinikova folie.

7.  Deionizovana nebo destilovana voda.

8 Plastovy kryt mikrotitraénich jamek nebo polyethylenova folie.

9 Vicekanalova promyvaci lahev nebo automaticky (poloautomaticky)
promyvaci systém pro stanoveni metodou ELISA.

10. Mikrodestickovy spektrofotometr, ktery je schopen méfit absorbanci
pfi 450 nm.

ODBER VZORKU

Pro mérfeni lidského fetuinu A je potfeba pouze 10 pl lidského séra. Pred
odbérem vzork( neni nutna zadna zvlastni pfiprava jednotlivce. Je nutné odebrat
plnou krev, kterd se musi nechat vysrazet po dobu minimalné 30 minut pfi
pokojové teploté pfed tim, nez bude centrifugaci oddéleno sérum (850 - 1500 g
po dobu 10 minut). Sérum je nutné oddélit od srazeniny bé&hem tfi hodin po
odbéru krve a prenést jej do Cisté zkumavky. Vzorky séra Ize uchovavat do
zméreni pfi —20 °C nebo nizSi teploté. Vzorky se nesmi opakované (vice nez
tfikrat) zmrazovat a rozmrazovat.

POSTUP STANOVENI
1. Pfiprava vzorku pacienta
Vzorek pacienta musi byt pfed zméfenim nafedén inkubaénim pufrem v poméru
1:10 000.
(1) Oznacte 2 zkumavky (12x75 mm) jako 1A a 1B.
(2) Pridejte do kazdé zkumavky (1A i 1B) 1 ml inkubaéniho pufru.
(3) Preneste pipetou 10 pl vzorku pacienta do zkumavky 1A a dobfe
promichejte (fedéni 1:100).
(4) Preneste 10 pl nafedéného vzorku pacienta ze zkumavky 1A do
zkumavky 1B a dobfe promichejte (fedéni 1:10 000).
Poznamka: Doporucuje se pouZivat kalibrované presné pipety a provadét redéni
peclivé, aby bylo mozné ziskat presné vysledky! Pro pfidani 1 ml inkubacniho
pufru  doporucujeme pouzivat pipetu Eppendorf uréenou pro opakované
davkovani se 12,56ml davkovaci $pickou Combitip misto 50ml davkovaci Spicky
Combitip.

2. Priprava ¢inidel
(1) Pred pouzitim nechte vSechna cinidla vytemperovat na pokojovou
teplotu. Cinidla ze sad s raznymi &isly $arzi sady se nemaji
kombinovat ani zaménovat.
(2) Koncentrat inkubaéniho pufru a promyvaci pufr museji byt pred
pouzitim nafedény na pracovni roztoky. Podrobné Udaje jsou uvedeny
v &asti Cinidla.

3. Postup stanoveni
(1) Umistéte dostateCny pocet prouzki s mikrojamkami potazenymi
protilatkou do drzaku, aby bylo mozné pouzit kalibratory, kontroly a
neznamé vzorky pro stanoveni lidského fetuinu A ve dvou paralelach.
(2) Konfigurace testu

Rada PROUZEK 1 PROUZEK 2 PROUZEK 3
A KAL 0 KAL 4 VZOREK 2
B KAL 0 KAL 4 VZOREK 2
K KAL 1 K1 VZOREK 3
D KAL 1 K1 VZOREK 3
E KAL 2 c2

F KAL 2 c2

G KAL 3 VZOREK 1

H KAL 3 VZOREK 1

(3) Do uréenych mikrojamek pfidejte 25 pl kalibratord, kontrol a vzorky
pacienta nafedéné v poméru 1:10 000.

(4) Do kazdé jamky pfidejte 100 pl inkubaéniho pufru.

(5) Jemné promichejte a zakryjte desticku uzavérem a hlinikovou folii,
aby byla chranéna pred svétlem.

(6) Inkubujte desti€ku po dobu 2 hodin pfi pokojové teploté.

(7) Pripravte pracovni roztok detekéni protilatky nafedénim detekéni
protilatky diluénim pufrem v poméru 1:21. Pro kazdy prouzek je
potfeba 1 ml diluéniho pufru s 50 pl detekéni protilatky v Ccisté
zkumavce.

NiZe uvedena tabulka uvadi mnozstvi pracovniho roztoku protilatky,
které je potieba pro fadu prouzku.

Prouzek Diluéni pufr Detekcni protilatka
¢.

1 1ml 50 pl
2 2ml 100 pl
3 3ml 150 pl
4 4 ml 200 pl
5 5ml 250 pl
6 6 ml 300 pl
7 7mil 350 ul
8 8 ml 400 pl
9 9ml 450 pl
10 10 ml 500 pl
11 11 ml 550 pl
12 12 ml 600 pl

Poznamka: Tento pracovni roztok detekéni protilatky by mél byt Cerstvé
pfipraven tésné pred spusténim testu.

(8) Odstrarite z desticky hlinikovou folii a uzavér. Obsah kazdé jamky
odsajte. Kazdou jamku 5krat promyjte tak, Ze do ni nadavkujete 350
ul pracovniho promyvaciho roztoku a poté obsah zcela odsajete.
PFipadné Ize téz pouzit automatizovanou promyvacku mikrodesticek.

(9) Do kazdé jamky pfidejte 100 pl nafedéného pracovniho roztoku
detekeni protilatky.

(10) Zakryjte desti€ku uzavérem a hlinikovou folii, aby byla chranéna pred
svétlem.

(11) Inkubujte desti¢ku po dobu 30 minut pfi pokojové teploté.

(12) Odstrarite z desticky hlinikovou folii a uzavér. Obsah kazdé jamky
odsajte. Kazdou jamku 5krat promyjte tak, Ze do ni nadavkujete 350
ul pracovniho promyvaciho roztoku a poté obsah zcela odsajete.
PFipadné Ize tézZ pouzit automatizovanou promyvacku mikrodesticek.

(13) Do kazdé jamky pfidejte 100 pl roztoku TMB - substrat.

(14) Zakryjte desticku hlinikovou folii, aby byla chranéna pred svétlem.

(15) Inkubuijte desti¢ku po dobu 20 minut pfi pokojové teploté.

(16) Odstrarite z desti¢ky hlinikovou félii. Do kazdé jamky pfidejte 100 pl
zastavovaciho roztoku. Zlehka promichejte.

(17) Do 10 minut zméfte absorbanci v mikrodesi¢kovém spektrofotometru
pfi 450 nm.

POZNAMKA: Chcete-li snizit pozadi, miizete nastavit pfistroj na
meéreni dvoji vinové délky pri 450 nm s korekci vinové délky na pozadi
nastavenou na 595 nm nebo 620 nm nebo 630 nm.

POZNAMKY K POSTUPU

1. Doporucuje se provadét stanoveni vSech kalibratori, kontrol a
neznamych vzorkl ve dvou paralelach. Primérna hodnota
absorbance méfeni kazdé paralely by méla byt pouzita pro redukci dat
a vypocet vysledku.

2. Uchovavejte cinidla citlivd na svétlo v plvodnich oranzovych
lahvickach.

3. Uchovavejte veskeré nevyuzité prouzky potazené protilatkou ve
foliovém uzaviratelném sacku s desikantem, aby byly chranény pfed
vlhkosti.

4. K zajisténi reprodukovatelnosti testu je nezbytna pedcliva technika a
pouziti spravné kalibrovanych pipetovacich zafizeni.

5. Inkubaéni doby nebo teploty jiné nez ty, které jsou uvedeny v této
pfibalové informaci, mohou ovlivnit vysledky.

6.  Zaijistéte, aby v mikrojamce nebyly vzduchové bublinky, protoze by to
mobhlo vést k niz8i vazebné ucinnosti a vy$Simu CV (%).

7. VSechna ¢inidla je nutné pred pouzitim jemné a dikladné promichat.
Zabrante vzniku pény.

INTERPRETACE VYSLEDKU

1. Vypocitejte pramérnou absorbanci pro kazdy par paralelnich vysledki
testu.

2. Odectéte primérnou absorbanci Kal 0 (0 ng/ml) od prdmérné
absorbance vSech ostatnich méfeni, ziskate tak korigovanou
absorbanci.

3. Kalibraéni kfivka je generovana korigovanou absorbanci vSech hladin
kalibratoru na ordinaté (osa y) proti koncentraci kalibratoru na abscise
(osa x) pomoci bodového grafu nebo log. papiru. Pro vypocet
vysledkt mohou byt také pouZity pfislusné pocitacové programy pro
redukci dat.

Koncentrace lidského fetuinu A pro kontroly a vzorky zfedéné v poméru 1:10 000
jsou méfeny pfimo z kalibraéni kfivky pomoci pfislusné korigované absorbance.

Kazdy vysledek vzorku musi byt vynasoben faktorem fedéni (10 000), aby byla
ziskana koncentrace fetuinu A v nefedéném vzorku.



Napfiklad koncentrace vzorku nafedéného v poméru 1: 10 000 zjiSténa z
kalibra¢ni kfivky je 24,3 ng/ml. Koncentrace fetuinu A v nefedéném vzorku je:
24,3 ng/ml x 10 000 = 243 000 ng/ml = 0,243 g/.

PRIKLAD UDAJU A KALIBRACNI KRIVKY
NiZze jsou uvedeny udaje o typické absorbanci a vysledna kalibra¢ni kfivka
lidského fetuinu A metodou ELISA. Tato kfivka by nikdy neméla byt pouzita
namisto kalibraéni kfivky v realném case.

1.D. Absorbance, optické hustota 450 nm Vysledky

jamky ng/ml
Méreni Prameér Korigovana

hodnota

0 0,097 0,098 0,000

ng/ml 0,099

12,5 0,173 0,179 0,081

ng/ml 0,185

38 0,364 0,371 0,273

ng/ml 0,379

120 0,876 0,913 0,815

ng/ml 0,949

370 2,298 2,312 2,214

ng/ml 2,325

Kontrola 1 0,471 0,484 0,386 55,1 ng/ml
0,498

Kontrola 2 1,697 1,690 1,592 258,9 ng/ml
1,700

Human Fetuin-A ELISA

Absorbance

O T T T T
0 100 200 300 400

h-Fetuin-A (ng/ml)

PREDPOKLADANE HODNOTY

Timto testem ELISA pro stanoveni lidského fetuinu A bylo méfeno sedmdesat
sedm vzorkG normalnich dospélych muzu. Bylo Zzjiténo, Ze 95percentilni
normalni rozmezi je 0,35 az 0,95 g/l se stfedni hodnotou 0,57 g/l a smérodatnou
odchylkou 0,13 g/l.

OMEZENI POSTUPU

1. Detekéni limit testu je 5,0 ng/ml (analyticka citlivost testu). To
odpovida koncentraci fetuinu A 50 pg/ml v pavodnim vzorku (5,0
ng/ml x 10 000).

2. Vzhledem k tomu, Ze pro méfeni lidského fetuinu A neni k dispozici
zadny kalibrator, hodnoty kalibratord byly stanoveny nafedénim
vysoce purifikovaného rekombinantniho lidského fetuinu A v
proteinové matrici.

3. Pokud je vysledek testu vy$si nez 350 ng/ml, doporucuje se provést
méfeni jeSté vice nafedéného vzorku.

4. Pokud va$ mikrodestiCkovy spektrofotometr neni schopen provadét
méfeni nad 2,0 pfi OD 450 nm, Ize test provést bez kalibratoru Grovné
4 ze sady kalibratord.

5. Bakterialni nebo mykoticka kontaminace vzorkG séra nebo cinidel
nebo kfizova kontaminace mezi ¢&inidly mohou zplsobit chybné
vysledky.

6. Deionizovana voda s polyesterovymi pryskyficemi mize inaktivovat
enzym kfenovou peroxidazu.

KONTROLA KVALITY

Pro zajisténi platnosti vysledkt by mél kazdy test zahrnovat odpovidajici kontroly
se znamymi hladinami fetuinu A. Doporu€ujeme, aby byly pro vSechny test
pouzity vlastni kontroly laboratofe pro fetuin A navic k tém, které byly dodany s
touto sadou.

CHARAKTERISTIKY UCINNOSTI

Citlivost

Analyticka citlivost stanoveni lidského fetuinu A metodou ELISA, pfi 95% limitu
spolehlivosti ve 20 paralelnich stanovenich nulového kalibratoru, je 5,0 ng/ml.

Preciznost
Preciznost v ramci testu je validovana méfenim dvou vzorkl v jediném testu s 20
opakovanymi stanovenimi.

Stfedni hodnota fetuinu A (ng/ml) CV (%)
33,6 55
121,1 4,8

Preciznost mezi stanovenimi je validovana méfenim dvou vzorkd ve dvou
paralelach s 12 jednotlivymi stanovenimi.

Stredni hodnota fetuinu A (ng/ml) CV (%)
32,4 6,8
123,7 5,7
Linearita

Dva vzorky lidského séra byly nafedény inkubaénim pufrem a podrobeny
stanoveni. Vysledky vyjadfené v ng/ml jsou uvedeny nize.

¢ REDENI ZJISTENA PREDPOKLAD  VYTEZNOST
HODNOTA ANA (RECOVERY)
HODNOTA %
1 1:10000 21,9
1:20 000 11,9 11,0 108
1:40 000 53 55 96
1:80 000 29 2,7 107
1:160 000 16 14 114
2 1:10000 192
1:20 000 99,9 96 104
1:40 000 45,2 48 94
1:80 000 22,2 24 93
1:160 000 134 12 112

Vytéznost (recovery)
Vzorky dvou pacientd byly obohaceny rliznymi mnozstvimi lidského fetuinu A a
podrobeny stanoveni. Vysledky vyjadfené v ng/ml jsou uvedeny nize.

C. Puvodni Obohac. Zjisténa Pfedpokladana  Vytéznost
hodnota mnozstvi  hodnota hodnota %
1 33,6 21 25,1 27,3 92
63 44,4 48,3 92
200 120,1 116,8 103
2 121,1 21 68,9 71,1 97
63 88,6 92,1 96
200 157,1 160,6 98




Interference

Hemoglobin Naméreny fetuin A
(mg/ml) (ng/ml) Syst. chyba
NEVZTAHUJE
0 48,95 SE
160 51,73 57%
Lipidy Naméreny fetuin A
Syst. chyba
(mg/ml) (ng/ml)
NEVZTAHUJE
0 56,97 SE
500 59,10 1,5%
Bilirubin Naméreny fetuin A
Syst. chyba
(mg/ml) (ng/ml)
NEVZTAHUJE
0 52,41 SE
20 45,68 14,7 %
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