Chapter 2 – Materials and Methods


The following basic chemicals were acquired from: Sigma-Aldrich (Poole, UK) - Bromophenol Blue, N-Cyclohexyl-2-aminoethanesulfonic acid (CHES), Emulphogene, ethidium bromide, imidazole, 2-amino-2-hydroxymethyl-1,3-propanediol (TRIS)-Base, TRIS-HCl and Tween20. From Thermo Fisher Scientific (Loughborough, UK) – ethylenediaminetetraacetic acid (EDTA), 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES), NaCl, sodium acetate anhydrous, acetic anhydride and urea. From Oxoid Ltd (Basingstoke, UK) - agar, tryptone, yeast extract and phosphate buffered saline (PBS, 1.5 mM KH2PO4, 8.1 mM Na2HPO4, 140 mM NaCl, 2.7 mM KCl, pH 7.4) (Dulbecco A) tablets. From BDH laboratory supplies (Poole, UK) – ethanol, glycine, methanol, 4 N sodium hydroxide solution. From Bio-Rad (Richmond, CA) - molecular biology certified agarose. From Melford International (Ipswich, UK) - guanidine-HCl. From VWR International (Lutterworth, UK) - CaCl2. From Riedel-de Haën - glycerol.
2.1 Sodium dodecyl sulfate polyacrylamide gel electrophoresis
Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) was performed using the Laemmli system (Laemmli, 1970) with stacking gels of 3% (w/v) acrylamide and separation gels containing  7.5 to 10% (w/v) acrylamide or using NUPAGE® precast gels (Invitrogen, Paisley, UK). The samples were prepared by mixing them in a 1:1 (v/v) ratio with 0.2 M TRIS-HCl, 8 M Urea, 2% (w/v) SDS, 0.005% (w/v) bromophenol blue, pH 8.0 (sample buffer) with 20 mM dithiothreitol (DTT) (Sigma-Aldrich) or 50 mM iodoacetamide (IAM) (Sigma-Aldrich) if the proteins were to be reduced or alkylated, respectively (Fairbanks et al., 1971). The samples were incubated for 5 minutes at 95oC and loaded on the gel. Protein markers, either prestained (SeeBlue®, Invitrogen), un-stained (Protein Marker 2-212 kDa, New England Biolabs Ltd., NEB, Herts, UK) or BenchmarkTM His tagged Protein Standard (Invitrogen) were run alongside the samples to enable approximate protein size estimation. The gels were run at constant voltage (200V). 
2.2 SDS-PAGE staining
The protein bands in the gel were visualized by either Coomassie Blue R250 staining (Fairbanks et al., 1971) and/or silver stained as described by Ohsawa and Ebata, (1983) using a modified method developed by Nesterenko et al., (1994) briefly described here. All incubation steps were performed at room temperature using a shaker. If the gel had not previously been stained with Coomassie, the first step was a 25 minute fixation step with 50% (v/v) acetone, 1.25% (w/v) trichloroacetic acid and 0.016% (v/v) formaldehyde. The gel was washed with water for 25 minutes and subsequently incubated with 50% (v/v) ethanol for 25 minutes. If the gel had previously been Coomassie-stained the incubation with 50% ethanol was the first step in the staining procedure. This was followed by a 1.5 minute incubation with 17 mM Na2S2O3 and washing 3 times for 5 seconds with water. Incubation with 16 mM AgNO3, 0.1% (v/v) formaldehyde for 10 minutes was followed by another wash as before. The gel was developed with 180 mM CaCl2, 4.2 mM Na2S2O3 and        0.016% (v/v) formaldehyde until bands started appearing in the gel. The reaction was stopped by the addition of 1% (v/v) acetic acid. 
His-tagged proteins were visualized by staining with InVision™ His-tag In-gel stain (Invitrogen) as described by the manufacturer.     

2.3 Western Blotting

To enable detection of specific proteins in SDS-PAGE gels, proteins were transferred to an Immobilon-P transfer membrane (Millipore, Billerica, MA) using a Biometra Fastblot B43 semi-dry transfer system (Biometra biomedizinische Analytik GmbH, Goettingen, Germany). An unstained SDS-PAGE gel and a membrane that had been activated in methanol were soaked in 48 mM TRIS-HCl, 39 mM glycine,        0.0037% (w/v) SDS, 20% (v/v) methanol, pH 8.3 and packed into the semi-dry blotter with 3MM Chr paper (Whatman International Ltd, Banbury, UK). The proteins were transferred onto the membrane by application of a constant current at 0.8 mA/cm2 through the membrane. After the transfer of proteins the membrane was blocked with 20 mM HEPES, 140 mM NaCl, 0.5 mM EDTA, 0.1% (v/v) Tween20, pH 7.4,            1 mg/ml bovine serum albumin (BSA) (Sigma-Aldrich) (western blocking buffer) for a minimum of 1 hour at room temperature. The primary antibody was added to the blot in western blocking buffer and incubated overnight at room temperature. The blot was washed three times for 10 minutes each with 20 mM HEPES, 140 mM NaCl,   0.5 mM EDTA, 0.1% (v/v) Tween20, pH 7.4 (wash buffer) and subsequently incubated for 1 hour at room temperature in western blocking buffer with a horseradish peroxidase (HRP)-conjugated secondary antibody. For the details regarding concentrations of the different antibodies see the appropriate chapter section. The membrane was washed as before and developed by incubating it with enhanced chemiluminesence (ECL) reagent (Amersham Biosciences, Amersham, UK) that upon cleavage by HRP emits light. This was captured on X-ray films (Fuji RX, Fuji Photo Film UK Ltd, London, UK) and the films were developed using an          X-Ograph imaging system compact X4 (Imaging Systems, Wiltshire, UK). To enable subsequent blotting with another primary antibody, the membrane could be stripped of antibodies by incubating the membrane in 50 mM TRIS-HCl, 100 mM                  β-mercaptoethanol, 2% (w/v) SDS, pH 6.7 for 20 minutes at 50oC. After this the membrane was washed, blocked, probed and developed as described above.  
2.4 Radioiodination of proteins

Proteins were labeled with 125I using iodogen  as a catalyst (Fraker and Speck, 1978). 50 μg protein was incubated for 5 minutes in a total volume of 500 μl PBS with           0.5 mCi Na125I (IMS30, GE Healthcare UK Ltd, Chalfont St.Giles, UK). The iodinated protein was desalted on a PD-10 column (Amersham Biosciences) to remove non-protein-bound iodide.
2.5 N-terminal sequencing

N-terminal sequencing was performed by running protein samples on a 10% Novex BIS-TRIS NuPAGE precast gel using 2-(N-morpholino)ethanesulfonic acid (MES) buffer in a Novex X Cell II Mini-Cell gel apparatus. The protein bands were electroblotted onto a Novex 0.2 μm polyvinylidene difluoride (PVDF) membrane (Invitrogen) using a Novex Blot module. The membrane was stained with Coomassie Brilliant Blue and target bands were excised. These were washed with 10% methanol and sequenced on a 494A Procise protein sequencer (Applied Biosystems, Warrington, UK) for 10 cycles using standard sequencing cycles (Matsudaira, 1987). N-terminal sequencing was done by Mr A. C. Willis (MRC Immunochemistry Unit, Department of Biochemistry, University of Oxford, UK)
2.6 Raising of polyclonal antiserum
The raising of polyclonal antibodies was carried out by Charles River Laboratories, Inc. (Châtillon sur Chaloronne, France) using the following immunization procedure. At day 1 a blood sample was taken to enable evaluation of immune response towards the antigen (prebleed). Then antigen (50 μg) in a maximum of 500 μl of PBS was mixed 1:1 (v/v) with Freund’s complete adjuvant and injected subcutaneously at 4 different sites. The first booster injection was carried out at day 14 with the antigen mixed with Freund’s incomplete adjuvant but otherwise as before. A second booster injection was done on day 28 with the antigen in Freund’s incomplete adjuvant and on day 35 a blood sample was taken to allow for evaluation of the immune response to the antigen. On day 42 the last booster injection was done and the animal was bled at day 49. 
2.7 Purification of antibodies from antiserum

 A 1 ml HiTrap protein G column (Amersham Biosciences) was equilibrated in PBS. Rabbit antiserum (1-3 ml) was diluted 1:1 (v/v) in PBS and passed over the column with a syringe at an approximate flow rate of 1 ml/minute. The column was washed with the PBS until the absorbance at 280 nm (AB280) was less than 0.05 and subsequently bound IgG was eluted in 1 ml fractions with 0.2 M glycine-HCl, pH 2.2 buffer. The fractions were collected and neutralized with 1 M TRIS-base pH 8.2. The protein-containing fractions were identified by AB280, pooled and dialyzed into        20 mM HEPES, 140 mM NaCl, 0.5 mM EDTA, pH 7.4 (HEPES buffer) and stored at 4oC.
2.8 Biotinylation of antibodies

A PD-10 column was blocked with 20 ml PBS with 0.05% Tween20 and equilibrated with PBS, pH 8.4 adjusted with the addition of 4 N NaOH solution. for desalting of the IgG solution. The IgG solution (from section 2.7) was loaded onto the column and the column was eluted with 1 ml aliquots of PBS, pH 8.4. The eluate was collected and the fractions containing protein were identified by AB280 and pooled. Biotin      N-hydroxysuccinimide ester (Sigma-Aldrich) (167 μg/mg of antibody) was added from a 10 mg/ml dimethyl sulfoxide (DMSO) stock and incubated on a rotary stirrer for 4 hours at room temperature. After incubation the proteins were desalted and pooled as above using HEPES buffer.   
2.9 Enzyme-linked immunosorbent assay 
As a model for the enzyme-linked immunosorbent assay (ELISA) the L-ficolin assay is used. The assay used acetylated BSA for the capture step and since the capture step and the primary antibody step are the only two steps which differ between the different assays used, therefore will any deviations from these be described in detail in the appropriate section. All additions to the individual wells were 100 μl unless otherwise stated. PBS with 1 mg/ml BSA was added to every well of a 96-well Maxisorp microtitre plate (Nunc, Kamstup, DK) and incubated overnight at 4oC. The wells were emptied and incubated with methanol containing 0.1% (v/v) acetic anhydride for 1 hour at room temperature to acetylate the primary amines of the bound BSA. The wells were emptied and remaining active sites were blocked with 200 μl PBS, 1 mg/ml BSA for 1 hour at room temperature. The wells were washed 3 times with 200 μl 20 mM HEPES, 140 mM NaCl, 5 mM CaCl2, 0.05% (v/v) Tween20, pH 7.4 (activation buffer) and the L-ficolin containing samples were added to the wells diluted appropriately in activation buffer and incubated overnight at 4oC. After another wash biotinylated anti-L-ficolin antibodies were added at 1 μg/ml in activation buffer and incubated for 4 hours at room temperature. The wells were washed and incubated with 0.5 µg/ml alkaline phosphatase (AP)-conjugated streptavidin (Sigma-Aldrich) for 30 minutes at room temperature.  After an additional wash, 1 mM 4-methylumbelliferylphosphate (MUP4) (EMD Biosciences, Inc., San Diego, CA) in 50 mM CHES, 1 mM MgCl2, pH 9.8 was added to each well and the substrate turnover was quantified at room temperature by excitation at 355 nm and measuring the emission at 460 nm in a Fluoroscan Ascent FL (Labsystems, Helsinki, Finland). 
2.10 StrataClean® resin concentration of protein solutions
To concentrate dilute proteins to enable identification on SDS-PAGE, StrataClean® resin (Stratagene, La Jolla, CA) was used. The resin is silica based with a large number of hydroxyl groups that interact with proteins in a non-covalent manner. The beads have a high binding capacity and 10 μl of a 50% slurry was added directly to the protein-containing solution and incubated 5 minutes at room temperature on a rotary stirrer. The beads were centrifuged at 2000g for 5 minutes and the supernatant was discarded. SDS-PAGE sample buffer was added to the beads and boiled before the beads and sample buffer were loaded on the gel. 

2.11 Protease (amidase) activity measurements

Protease specific tripeptide substrates are widely used to test for protease activity. In these studies a thrombin-specific substrate Val-Pro-Arg aminomethylcoumarin  (VPR-AMC) (Bachem, Bubendorf, Switzerland) was used (Morita et al., 1977). The protease was mixed with 100 μM VPR-AMC in activation buffer and a total volume of 100 μl was added to a Microfluor® white 96-well microtiter® plate well (Thermo Labsystems, Franklin, MA) and incubated for 1 hour at room temperature. During the 1 hour incubation the substrate turnover was continuously monitored and quantified by excitation at 355 nm and measuring the emission at 460 nm in a Fluoroscan Ascent FL.
2.12 Estimation of protein concentration

Protein concentrations in the fluid phase were calculated using the Beer-Lambert law: AB280 = ε280 * c * l
AB280 is the absorbance of a sample at 280 nm, ε is the extinction coefficient of the protein at 280 nm, c is the concentration and L is the length of the light path in cm.
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