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Short Review
Human HtrA1 protease (previously termed PRSS11) was initially identified in human fibroblasts (1)
and belongs to the high temperature requirement factor A (HtrA) family of serine proteases that can
be distinguished from other serine proteases by sequence homology, by the presence of a trypsintype protease domain and one or two carboxyterminal PDZ domains and by their oligomeric
architecture.
The loss of mammalian HtrA activity is correlated with severe diseases, including arthritis, cancer,
familial ischemic cerebral small vessel disease and age related macular degeneration, as well as
Parkinson’s disease and Alzheimer’s disease (2-7).
Epigenetic silencing occurs in various cancers, and the loss of HtrA1 correlates with decreased
sensitivity to anticancer drugs and increased cell migration (3, 8, 9). In addition, overexpression of
HtrA1 inhibited proliferation in vitro and tumour growth in vivo (10). These data suggest that HtrA1
might function as a tumour suppressor.
In the extracellular matrix, HtrA1 cleaves numerous secreted proteins, such as fibronectin, decorin,
fibromodulin, aggrecan, type II collagen, biglycan, clusterin, a disintegrin and metalloproteinase
domain-containing 9 (ADAM9), vitronectin, α-2-macroglobulin and the amyloid precursor protein
fragment Aβ (7,11-14). The degradation of extracellular matrix components and the strong
upregulation of HtrA1 in samples from patients implicate HtrA1 in arthritic diseases, in which it might
affect the degradation of cartilage as well as inflammation (2).
It is unknown, how the cellular distribution of HtrA1 is regulated. In addition, little is known about
the interaction partners of mammalian HtrAs. It will be important to identify proteins that function as
determinants of the cellular localization, substrate specificity and regulation of HtrA proteases (15).
1. Zumbrunn, J. & Trueb, B. Primary structure of a putative serine protease specific for IGF-binding proteins. FEBS Lett. 398,
187–192 (1996).
2. Milner, J. M., Patel, A. & Rowan, A. D. Emerging roles of serine proteinases in tissue turnover in arthritis. Arthritis Rheum.
58, 3644–3656 (2008).
3. Chien, J., Campioni, M., Shridhar, V. & Baldi, A. HtrA serine proteases as potential therapeutic targets in cancer. Curr.
Cancer Drug Targets 9, 451–468 (2009).
4. Hara, K. et al. Association of HTRA1 mutations and familial ischemic cerebral small-vessel disease. N. Engl. J. Med. 360,
1729–1739 (2009).
5. Coleman, H. R., Chan, C. C., Ferris, F. L. 3rd & Chew, E. Y. Age-related macular degeneration. Lancet 372, 1835–1845
(2008).
6. Vande Walle, L., Lamkanfi, M. & Vandenabeele, P. The mitochondrial serine protease HtrA2/Omi: an overview. Cell Death
Differ. 15, 453–460 (2008).
7. Grau, S. et al. Implications of the serine protease HtrA1 in amyloid precursor protein processing. Proc. Natl Acad. Sci. USA
102, 6021–6026 (2005).
8. Chien, J. et al. Serine protease HtrA1 associates with microtubules and inhibits cell migration. Mol. Cell. Biol. 29, 4177–
4187 (2009).
9. Chien, J. et al. Serine protease HtrA1 modulates chemotherapy-induced cytotoxicity. J. Clin. Invest. 116, 1994–2004
(2006).
10. Baldi, A. et al. The HtrA1 serine protease is downregulated during human melanoma progression and represses growth
of metastatic melanoma cells. Oncogene 21, 6684–6688 (2002).
11. An, E., Sen, S., Park, S. K., Gordish-Dressman, H. & Hathout, Y. Identification of novel substrates for the serine protease
HTRA1 in the human RPE secretome. Invest. Ophthalmol. Vis. Sci. 51, 3379–3386 (2010).
12. Oka, C. et al. HtrA1 serine protease inhibits signalling mediated by Tgfβ family proteins. Development 131, 1041–1053
(2004).
13. Grau, S. et al. The role of human HtrA1 in arthritic disease. J. Biol. Chem. 281, 6124–6129 (2006).
14. Tsuchiya, A. et al. Expression of mouse HtrA1 serine protease in normal bone and cartilage and its upregulation in joint
cartilage damaged by experimental arthritis. Bone 37, 323–336 (2005).
15. Clausen, T., Kaiser, M., Hubert, R. and Ehrmann,M. HTRA proteases: regulated proteolysis in protein quality control,
Nature Reviews, Molecular Cell Biology, 12, 152-162 (2011)

3

Assay Description
The EXTRACT HtrA1 mini kit from BioTeZ Berlin-Buch GmbH provides a straightforward, affinitybased procedure for extraction and enrichment of the human HtrA1 from cell culture e.g.
mammalian cells and tissues e.g. placenta. Each kit provides sufficient reagents for preparing 10
extracts for an enrichment of HtrA1 about 800-1000 ng per extract.
The EXTRACT HtrA1 mini kit is based on immunopurification technique. The antibody-coupled beads
contain a mouse monoclonal antibody highly specific for human HtrA1. The binding capacity of
antibody-coupled beads is of 30-40 ng HtrA1 per µl beads. The Extract mini kit provides 25 µl
antibody-coupled beads per extraction. Samples containing HtrA1 are incubated with the antibodycoupled beads and then transfered to spin centrifuge filter units. After centrifugation, the beads with
bound molecules are retained in the filter units while non-bound materials are collected in
microcentrifuge tubes. The unspecifically - bound molecules are washed away with Wash Buffer. The
human HtrA3 bound to the beads is recovered with Elution Solution and the resulting solution is
adjusted to neutral pH with Neutralisation Solution (Figure 1).
Destination: Enrichment of HtrA1 from biological samples containing trace amounts of HtrA1 for:
analytical purposes
preparative purposes
Advantages:
The EXTRACT HtrA1 mini kit is compatible with many different analytical methods.
The analysis of a specific protein (Western Blot, Activity, determination of concentration) in complex
with a protein mixture is often inhibited by the abundant amount of other proteins (see Figure 2 &3).
A specific detection (e.g. Western Blot) can be disturbed by interfering with other proteins with same
molecular weight or the determination of concentration is limited by the sample volume (50-100 µl).
The EXTRACT HTRA1 mini kit overcomes these problems by offering a straightforward enrichment
procedure of HTRA1 consisting of three main steps:
1. Incubation of the supernatants on the antibody-coupled beads
2. Washing and
3. Optional – elution of the bound HtrA1.
The first two main steps are resulting in HtrA1 bound on the antibody-coupled beads. Already on this
stage, HtrA1 could be analysed by SDS-PAGE/Western blot (see Figure 2 & 3) after the samples are
incubation at 95°C in sample buffer without DTT (or other reducing reagents) or it could be used to
analyse the activity of HtrA1 direct on the beads. For this purpose one can use as substrate ß-Casein.
For Western blot analysis use the EXTRACT&BLOT HtrA1 mini (Cat.No.30501103). This kit includes the
mouse monoclonal antibody against HtrA1 and recombinant full length HtrA1 as control.
The third main step (the elution) could be useful if quantitative determination of HtrA1 is needed.
For this purpose, we developed another assay named HtrA1 ELISA (Cat.No.30516101).
Highlights:
• HtrA1 extraction from complex protein mixture of 800-1000 ng HtrA1 per Extraction
• Easy - consists in only two (optional three) important steps
• Flexible – sample incubation from 2 hours to overnight allows assay to be completed in two
hours or in less than 30 minutes after overnight incubation
• Robust – compatible with all our assay products
• Multiple-sample format – easily processes 1-10 samples concurrently.
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Principle of the assay
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(e.g. for ELISA)

Figure 1. EXTRACT HtrA1 mini - Workflow
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Detection & Application
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Figure 2. Highly effective enrichment of HtrA1 – SDS-PAGE (Panel A) & Western-blot (Panel B), using the
supernatant of HtrA1-expressing Sf-21 cells (Baculovirus expression system). For Western blot was used
m-anti-h-HtrA1 antibody - Cat.No.31601004):
M: prestained marker, lane 1: supernatant of HtrA1-expressing Sf-21 cells before incubation and binding on the beads;
lane 2: flow-through of HtrA1-expressing Sf-21 cells after incubation and binding; lane 3: HtrA1 control-500 ng; lane 4: 25 µl
beads after overnight incubation with 10 ml supernatant of HtrA1-expressing Sf-21 cells; lane 5: 25 µl beads after elution;
lane 6: HtrA1 Eluate after elution from 7 µl beads.
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Figure 3. Highly effective enrichment of HtrA1 from placenta – SDS-PAGE – after nitrocellulose transfer and
Ponceau staining (Panel A), Western-blot (Panel B). For western blot was used m-anti-h-HtrA1 antibody Cat.No.31601004):
lane 1: supernatant of placenta - before incubation and binding on the beads; lane 2: flow-through of placenta – after
incubation and binding on beads; M - prestained marker; lane 3: HtrA1 control-100 ng; lane 4: 25 µl beads after overnight
incubation with 10 ml supernatant of placenta; lane 5: 25 µl beads after elution; lane 6: HtrA1 after elution of 5 µl beads.
The beads were incubated for 10 min at 95°C, without DTT, with agitation.
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Safety warning and precautions
The Elution Solution provided with this kit is a weak acid solution. Wear suitable protective clothing,
such as laboratory overalls and gloves and observe caution when working with this material.
We recommend the product to be handled only by those persons who have been trained in
laboratory techniques and to be used in accordance with the principles of good laboratory practice.
Wear suitable protective clothing, such as laboratory overalls, safety glasses and gloves. Avoid
contact with skin and eyes. In case of skin/eyes contact, wash immediately with water.

Storage
All components of the kit can be stored in the refrigerator (2-8 °C).

Components of the kit
Anti-human HtrA1 antibody coupled-Beads: 10 vials with 1 ml of a 2.5 % suspension of beads
coupled with a mouse monoclonal antibody specific for human HtrA1. The suspension solution
contains preservatives.
20x Dilution Buffer: 1 bottle with 25 ml of a buffer concentrate.
200x Binding Solution: 1 bottle with 10 ml of a solution concentrate.
20x Wash Buffer: 1 bottle with 25 ml of a buffer concentrate.
Neutralisation Solution: 1 bottle with 10 ml 1 M Tris-based solution. Ready to use.
Elution Solution: 1 bottle with 10 ml 0.1 M citrate-based solution. Ready to use.
4x Sample Buffer (4x SB): 1 vial with 0.5 ml of concentrated non-reducing solution.
Spin centrifuge Filters: 1 bag with 10 filter units with 10 microcentrifuge tubes.
Reaction Tubes for elution: 1 bag with 20 microcentrifuge tubes 1.5 ml.

EQUIPMENTS REQUIRED, BUT NOT PROVIDED
• Microcentrifuge
• Pipettes with disposable tips (100 µl, 500 µl and 1 ml)
• Distilled or deionised water
• Rotator (roller) in a cold room (fridge)
• 500 ml graduated cylinder.
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Sample preparation and storage
Cell culture medium (e.g. Sf-21 insect cells, Human endometrial cancer cells)
•
•

Centrifuge your cell culture at 6000 x g in order to separate the supernatants from cells. The
supernatants can be stored at -70°C or -20°C. Avoid freeze-thaw cycles.
If you need to dilute the samples use 1x Dilution Buffer.

Tissue (e.g. placenta)
Preparation of crude extract from placenta – Fresh placentas of healthy women should be shockfrozen immediately after delivery in liquid nitrogen and stored at -70°C.
• All preparation steps are running on ice or liquid nitrogen.
• The frozen placenta will be crush into powder under liquid nitrogen in a pre-chilled
mortar (10 min -80 °C).
• Placenta must not thaw, the powder should remain frozen.
• Measure the placental weight by converting the frozen placenta powder in a thick-walled
glass vessel ultrasound and add 2.5 more volume of cold PBS.
• Resuspend with Polytron homogenizer till has arisen to a homogenate
• Sonicate the (standing in ice) homogenate with ultrasound machine: 3 times for 10
seconds at 300 W with 10 sec pause between ultrasonic treatments.
• Centrifuge the homogenate at 10000 rpm for 30 min at 4°C in a pre-chilled Beckman
centrifuge
• The resulted supernatant will be decanted in a iced glass and filtrate through a filtermembrane (3.1 µM)
• Discard the pellet and dispose
• Make aliquots on ice to the desired volume
• Store at -80°C
• The placenta should be for minimum 4 hours or overnight incubated (in the presence of
inhibitor cocktail) with the anti-HtrA1-antibody coupled-beads.
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Preparation of reagents
Anti-human HtrA1 antibody coupled beads: Prior to use, ensure completely separation of the 2.5%
suspension of anti-human HtrA1 Antibody coupled -beads by centrifugation for 1 min at 2000 x g.
The obtained supernatant must be disposed, so that the beads are not getting dry.
20x Dilution Buffer: Prior to use, the reagent must be equilibrated to room temperature. Dilute the
buffer with distilled or deionised water in order to obtain the required volume for sample dilution.
200x Binding Solution: Prior to use, the reagent must be equilibrated to room temperature. Use
appropriate volume of 200x binding buffer, adjusted to the volume of your sample. (e.g. 7 µl Binding
solution + 1400 µl sample).
20x Wash Buffer: Prior to use, the reagent must be equilibrated to room temperature. Dilute the
contents of a 25 ml bottle to 500 ml with distilled or deionised water. Make sure that the whole
content of the bottle is used by repeated washing with water.
Elution Solution: The reagent is ready to use. It will be used to elute the HtrA1 from the beads.
Neutralisation Solution: The reagent is ready to use. It will be added to the HtrA1 eluate.
4x Sample Buffer (4 x SB): The reagent is ready to use for SDS-PAGE analysis, if the HtrA1-containing
eluate is required and could be also 4-fold diluted with distilled or deionised water, if HtrA1-binding
beads are required.

Critical Parameters
•

Dilution Buffer, Binding Solution and Wash Buffer reagents must be equilibrating to room
temperature before use.

•

Mix all reagents thoroughly prior to use, but avoid foaming! Ensure that there is no
precipitate in the bottles.

•

The kit should not be used beyond the expiration date on the kit label.

•

We take great care to ensure that this product is suitable for all validated sample types, as
designated in this manual. However, it is possible that in some cases, high levels of
interfering substances may cause unusual results.
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Assay protocol
1.
2.
3.
4.

5.

6.
7.
8.

9.

10.
11.

Prepare reagents as described in the sections above. Remember that it is necessary to
equilibrate the Dilution, Binding and Wash Buffer reagents to room temperature before use.
The sample volume should be 0.5-1.4 ml.
Prepare your samples as described above by adding appropriate volume of 200x Binding
Solution.
Prior to use, ensure completely separation of the 2.5% suspension of anti-human HtrA1
antibody coupled-beads by centrifugation for 1 min at 2000 x g. The obtained supernatant must
be disposed, so that the beads are not getting dry. Transfer your sample to the anti-HtrA1
antibody coupled-beads.
Mix the samples with the beads by inverting the tubes several times. Incubate the tubes at 4ºC
for 2 h till overnight (depending on the concentration of HtrA1 in the samples), with gentle
rocking.
Pre-equilibrate the spin-centrifuge filters in 1x Dilution Buffer or 1x Wash Buffer.
Transfer the suspensions from the microcentrifuge tubes to the spin-centrifuge filters.
Centrifuge the spin-centrifuge filters for 30 seconds at 2500 x g into a microcentrifuge to remove
unbound materials. Discard the unbound materials collected in the centrifuge tube or save them
for further analysis.
Repeat step 7 & 8 till the entire unbound material is discarded. The proteins bound to the
antibody coupled-beads are retained in the filter units.
Note: Do not permit to the beads to become dry.
Pipette 700 μl of 1x Wash Buffer into the filter units. Close the filter units and resuspend the
beads in Wash Buffer by mixing briefly. Centrifuge the filter units for 30 seconds at 2000 x g.
Discard the flow through fractions or save for further analysis.
Repeat the wash twice. Centrifuge the filter units to remove all residual Wash Buffer from the
antibody coupled-beads, but don’t allow beads to dry.
If the elution it is not needed, but only the HtrA1-binding beads, wash the spin-centrifuge filters
2x 700 μl with 1x Wash Buffer and transfer the entire fluid into a new tube. Centrifuge for 1-2
min at 2000 x g and discard the supernatant. For SDS-PAGE analysis, mix the beads with 25 µl
1xSB and boil for 10 min at 95ºC with agitation.

OPTIONAL!
12.
If elution is required, transfer the filter units containing the HtrA1-binding beads to new tubes
containing 20 μl of Neutralisation Solution.
13.
Pipette 45 μl of Elution Solution directly onto the beads. Resuspend the beads with the Elution
Solution by tapping the tubes for 5 minutes and then centrifuge the filter units. To ensure full
recovery of HtrA1 from the beads, pipette another 45 μl of Elution Solution onto the beads and
repeat the elution process into a new tube containing 20 μl of Neutralisation Solution. Human
HtrA1 is recovered in the tubes.
Note: Store the samples at -20°C if not being analyzed immediately.
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Protocol summary
Prepare reagents and samples as described, equilibrate reagents to room temperature.
Mix well but thoroughly.

Add 200x Binding Solution to your samples

Add your samples to the anti-human HtrA1 antibody coupled-beads – containing tubes.

Incubate the samples with Antibody coupled-Beads for 2 h or more (or overnight) at 4ºC, with gentle
agitation.

Transfer the suspension to a pre-equilibrated spin centrifuge filter.

Remove unbound materials by centrifugation

Wash the beads 3 times with Wash Buffer.

Analyse the beads directly or elute.

Transfer the filter unit to a new tube containing Neutralisation Solution.

Elute human HtrA1 with Elution Solution.
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Troubleshooting
Problem

Low yield of
enriched proteins

Potential cause

Recommendation

Inefficient protein capture

Check pH of your samples and don’t allow to
your samples to be too viscous.

Low abundance of HtrA1 protein

Increase the supernatant volume by
repeating for two or more times the
incubation step with the same coupled-beads
Increase column washes

Insufficient washing
High background or
Contaminated buffers

Use high purity reagents and freshly-prepared
filtered buffers
Wear gloves

Related Products
Cat.No.: 30 501 102

EXTRACT HtrA1 maxi

Cat.No.: 30 501 103

EXTRACT&BLOT HtrA1 mini

Cat.No.: 30 501 104

EXTRACT&BLOT HtrA1 maxi

Cat.No.: 30 516 101

HtrA1 ELISA

Cat.No.: 30 516 103

Universal Protease Activity Assay

Cat.No.: 30 600 102

Recombinant Human HtrA1, His-tagged

Cat.No.: 30 600 112

Recombinant Human HtrA1, truncated, His-tagged

Cat.No.: 30 601 004

m-anti-h-HtrA1, monoclonal

BioTeZ GmbH is also providing all these products for HtrA3 and HtrA4.
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