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Sample Types Validated for:
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11 Caution: This product is for Research Use Only. Not for in-vitro Diagnostics !!!
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Please read this insert completely prior to using the product.
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Introduction

Background

Free thiols (—SH groups) play essential roles in biological systems and are critical for maintaining protein
function and cellular redox balance. In particular, cysteine residues in proteins contain reactive thiol
groups that can undergo reversible oxidative modifications, leading to the formation of disulfide bonds or
other oxidized species. These modifications are known to regulate the activity, structure, and interactions
of an increasing number of proteins, making thiol quantification an important tool in redox biology.
Accurate determination of free thiol content, especially within complex protein mixtures, remains a
significant analytical challenge. This is particularly true under denaturing conditions, such as in the
presence of chaotropic agents like guanidine hydrochloride, which are commonly used to unfold proteins
and expose buried cysteine residues.

ZELLX® Free Thiol Assay Kit enables precise quantification of free thiols in a wide range of samples using
a proprietary non-fluorescent substrate that reacts specifically with thiol groups to generate a highly
fluorescent product. The assay is suitable for measuring thiols derived from low-molecular-weight
compounds (e.g., glutathione generated in enzymatic reactions) as well as protein-bound cysteine
residues. The assay has been validated in the presence of up to 2 M guanidine hydrochloride in the
supplied assay buffer, allowing accurate determination of thiol content in denatured and unfolded
proteins. This feature is particularly advantageous for studies requiring complete exposure of cysteine
residues.

Although the kit includes a cysteine-based standard for quantification, it is recommended that users
calibrate the assay using a standard that closely matches the chemical nature of the thiol being analyzed.
For example, when measuring glutathione, calibration with a validated glutathione standard is advised to
ensure optimal accuracy.

Assay principle

ZELLX® Free Thiol Assay Kit is a fluorometric assay designed for the quantitative detection of free thiol (—
SH) groups in biological samples. The assay is based on a proprietary non-fluorescent detection reagent
that reacts specifically with thiols to produce a highly fluorescent product. This assay provides a simple,
sensitive, and reliable method for quantifying free thiols in biological samples.

Samples and standards are added to a black microtiter plate and incubated with the detection reagent for
30 minutes at room temperature. The fluorescence signal is then measured at 510 nm (excitation at 390
nm) and is directly proportional to the amount of free thiol present in the sample.

Quantification is performed using a standard curve generated with the provided standard, and results are
calculated after applying the appropriate dilution factor. Because thiols may exist in different chemical
environments, it is recommended to use a standard that closely matches the analyte of interest for
optimal accuracy.

Krantorweg 48c, 13503 Berlin
Tel.: +49(0)30 81309085 | Fax: +49(0)30 81309086
E-Mail: support@zellx.de | Web: www.zellx.de




FAull

General Information

Materials supplied in the Kit

Component Quantity
N-Acetylcysteine Standard (100000 nM) 220 pL
Assay Buffer Conc. (2X) 60 mL
Fluorescent Detection Reagent 2 vials
DMSO 1 vial
Black Half Area 96 Well Plate 1 plate
Plate sealer 1 sealer

Storage instruction

Once opened, the kit components should be stored at 4°C until the expiration date indicated on the label,
except for the DMSO, which can be stored at room temperature.

Materials required but not supplied

Deionized water (dH,0)
Microplate reader capable of measuring fluorescent at 510 nm with excitation at 390 nm

Precision pipettes, multichannel/repeater pipettes and disposable pipette tips

Precautions

This kit should only be used by qualified personnel who have had laboratory safety instruction. The
complete insert should be read and understood before attempting to use the product.

Dimethyl sulfoxide is a powerful aprotic organic solvent that has been shown to enhance the rate of skin
absorption of skin-permeable substances. Wear protective gloves when using the solvent especially when
it contains dissolved chemicals.

Fluorescent Thiol Detection Reagent should be stored at 4°C in the desiccated pouch. Allow desiccated
pouch to warm to room temperature prior to opening. It will react with strong nucleophiles. Buffers
containing the preservatives sodium azide, Proclin™ and Kathon™ will react with the substrate.
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Reconstituted Fluorescent Thiol Detection Reagent in DMSO stored at 4°C in the supplied desiccated
pouch can be used up to 2 months later. The background on the reconstituted Fluorescent Thiol Detection
Reagent will increase slowly over time but the increase will not affect the assay results obtained.

General remarks

» The instruction must be strictly followed. Ensure the microplate reader is set to the appropriate
excitation and emission wavelengths.
> Pipette tips should not be used more than once to prevent cross contamination.

» Reagents of different batches should not be mixed or used after their expiration dates.

Assay Protocol

Reagent preparation

Assay Buffer: Prepare a 1:2 dilution of Assay Buffer Concentrate with diH,O (1 part Assay Buffer
Conc. with 1 parts dH,0), and mix well. Assay Buffer can be stored at 4°C for up to 3 months.

Fluorescent Thiol Detection Reagent: Allow the ziploc pouch to warm completely to room
temperature prior to opening. Remove the vial of Fluorescent Detection Reagent. Add 1.5 mL of
the provided DMSO to the vial. Vortex thoroughly. Store any unused reconstituted Detection
Reagent at 4°C in the desiccated pouch and use within 2 months.

Sample preparation

This assay has been validated for samples in a number of biological buffers including Tris, phosphate,
and citrate at pHs close to neutrality. All samples should be diluted at least 1:10 in the Assay Buffer
prior to analyzing. All samples and buffers should be free of excess thiols and reducing agents such as
-mercaptoethanol, TCEP, or DTT.

All the samples must be used within 2 hours of dilution.

Critical Notes

e Samples must be free of reducing agents (e.g., DTT, TCEP, B-mercaptoethanol)
e High thiol contamination in buffers will interfere with results

e Always include blank and standard curve in each run

e Perform all incubations protected from light
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e Prepareal:10d

ilution N-Acetylcysteine Standard with Assay Buffer (mix 100 pL of standard with

900 L of Assay Buffer), and label as the Standard No.8 (10000 nM).

e Make series of lower dilutions as described in the table.

e The Assay Buffer is used as the 0 nM standard.

No. Concentration Material needed

Standard No.8 10000 nM 100 pL N-Acetylcysteine Standard + 900 uL Assay Buffer
Standard No.7 5000 nM 500 uL Standard No.8 + 500 pL Assay Buffer

Standard No.6 2500 nM 500 uL Standard No.7 + 500 pL Assay Buffer

Standard No.5 1250 nM 500 uL Standard No.6 + 500 pL Assay Buffer

Standard No.4 625 nM 500 pL Standard No.5 + 500 pL Assay Buffer

Standard No.3 312.5nM 500 uL Standard No.4 + 500 pL Assay Buffer

Standard No.2 156.25 nM 500 pL Standard No.3 + 500 pL Assay Buffer

Standard No.1 78.125 nM 500 pL Standard No.2 + 500 pL Assay Buffer

Standard No.0 0nM 500 plL Assay Buffer

STANDARD

AN AN

I
T '

All standards must be used within 2 hours of preparation

rnaxe

Krantorweg 48c, 13503 Berlin
Tel.: +49(0)30 81309085 | Fax: +49(0)30 81309086
E-Mail: support@zellx.de | Web: www.zellx.de




®

FAull

Assay procedure

Avoid introducing bubbles, as they may interfere with fluorescence readings.

1. Pipette 100 pl of either samples or standards into duplicate wells in the plate.

2. Pipette 100 pL of Assay Buffer into duplicate wells as the Zero standard.

3. Add 25 pL of Fluorescent Thiol Detection Reagent to each well using a multichannel/repeater
pipette.

4. Gently tap the sides of the plate to ensure adequate mixing of the reagents.

5. Incubate at room temperature in the dark for 30 minutes while covering the plate with the plate
sealer.

6. Read the fluorescent intensity at 510 nm with the excitation at 390 nm (or 370-410 nm range if
flexible).

Calculation
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Average the duplicate Fluorescent Unit (FLU) readings for each standard and sample.

Create a standard curve by reducing the data using the four parameter logistic curve (4PLC) fitting
routine on the plate reader using the adjusted FLU values

The concentrations obtained should be multiplied by the dilution factor (if there is any dilution)

to obtain sample values.

Standard Curve
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A typical standard curve of ZELLX® Free Thiol Assay Kit

Run your own standard curves for calculation of results
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Assay range

The limit of detection of ZELLX® Thiol assay was determined two standard deviations from the zero along
the standard curve.

Sensitivity

The sensitivity of the ZELLX® Thiol assay was determined as 4.62 nM.

Precision

Intra-Assay Precision (Precision within an assay): 3 samples were tested 20 times in an assay.

Inter-Assay Precision (Precision between assays): 3 samples were tested in duplicate on 20 different
assays over multiple days.

Item %CV
Intra assay 24,2.4,2.2
Inter assay 8.6,8.7,6.2
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