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Sammanfattning 
Abstract 

The insulin-like 3 peptide is autocrine/paracrine insulin-related hormone with a size of approximately 6kDa [1]. It mediates through a leucine rich 

G-coupled receptor named LGR8 

INSL3 is mainly expressed in human Leydig cells and is directly responsible for migration of the testis during the pre-natal period in male 

development. [2] 

 

INSL3 mRNA has recently been verified in human platelets whereas no mRNA has been detected for LGR8 (by Sanofi-Aventis GmbH in Frankfurt, 

Germany), indicating that INSL3 might be released through paracrine functions at sites of platelet adhesion and aggregation upon a vascular injury. 

Furthermore, has activated platelets been shown to translate essential proteins upon activation, in a term called “signal-dependent protein synthesis”. 

The B-Cell lymphoma-3 protein (BCL-3) is an example of such a protein [3], and there is a possibility that INSL3 might be also.  

 

In this thesis we wanted to detect the relaxin- like peptide 3 hormone (INSL3). (Its function, location and the timeframe of its release, when/if it is 

secreated in stimulated platelets). 

The source of platelet-derived INSL3 can be found with Western blotting and Enzyme immunoassay. 

 

Detection of the insulin-like 3 peptide in human platelets turned out to be a difficult challenge due to the small amount of INSL3 secretion upon 

platelet activation; hence the total amount of INSL3 produced might be below detection limit. 
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Abbreviations 

    

ACD – Acid, Citrate, Dextrose 

ADP- Adenosine 5´-diphosphate 

AMP-  Adenosine 5´-monophosphate 

ATP- Adenosine 5´-triphosphate 

BCL3- B-Cell lymphoma-3 

CPD – Citrate, Phosphate, Dextrose solution 

DTS- The dense tubular system 

EIA - Enzyme Immuno Assay 

ELISA - Enzyme-Linked Immunosorbent assay 

GPCRs- G-Protein coupled receptors 

INSL3- Insulin-Like peptide 3 

LGR- leucine - rich G-protein coupled receptor 

PAR- protease-activated receptor 

PAR-AP- PAR activating peptide  

PGI2 – Prostaglandin I2 (Prostacyclin)  

PVDF - Polyvinylidene Fluoride 

PPP – Platelet poor plasma 

PRP – Platelet rich plasma 

RLF-  Relaxin-like factor 

RT- room temperature  

SA-HRP- Streptavidin-horseradish peroxidise 

SDS-PAGE – Sodium Dodecyl Sulfate polyacrylamide electrophoresis 

SPE- Solid Phase Extraction 

TXA 2 - Tromboxan A2 

VWF  - von willebrand factor  

β-Me – Beta- mercaptoethanol  
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Chapter 1 

Introduction 

1.1 Introduction 

 

The Insulin-like 3 factor (INSL3) previously known as the relaxin-like factor (RLF) is a 

member of the family of peptide hormones where relaxin and insulin are included [1].  

They are hormones that consist of a two chain structure which is formed by removal of a third 

C chain from a pro-hormone resulting in the active A-B heterodimer. They also share the 

same structural signature with six cysteine residues located in conserved positions with two 

inter-chain connections and one intra-chain connection. INSL3 is primarily expressed in fetal 

Leydig cells. [1] [4] 

The receptor of INSL3, named LGR8 belongs to a family of leucine rich G- protein receptors 

(LGRs) [5]. 

Although the precise physiological roles for INSL3 have not fully been determined it has been 

shown that it is directly responsible for testicular decent [6]. 

 

In recent unpublished data (oral communication with Fälker,Klonisch & Hombach-Klonisch)  

INSL3 mRNA has been determined in human blood platelets, although they lack mRNA 

encoding for LGR8 and the relaxin receptor LGR7. Based on this it is hypothesized that 

platelets themselves are not affected by INSL3 or relaxin through autocrine signaling and that 

INSL3 might be released through paracrine functions at sites of platelet adhesion and 

aggregation upon a vascular injury.  

 

This thesis was performed at the faculty of health sciences at Linköping University. 

 We have started a novel project which in the future might bring answers to the question of 

which role INSL3 and the other members in the insulin superfamily have in the important 

process of haemostasis in humans. 
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1.2 Aims of the Project  

 

The aim of this study was to detect the Insulin-Like peptide 3 hormone (INSL3) in washed 

human platelets. 

By activation of isolated platelets with various types of agonist in a time and dose dependence 

manner we hope to establish the source and timeframe of INSL3 by comparing INSL3 

amount in both supernatant and pellet. 

 

The possible sources of platelet-derived INSL3 are: 

 

Stored in granules:  

If INSL-3 is stored in granules they should be detected in un -stimulated platelets and in the 

supernatant of stimulated platelets within 2-3min due to secretion. By using fluorescent-

microscopy we can investigate the cellular localization of INSL3 in platelets. 

 

Translated after platelet activation:  

If INSL-3 is translated after activation it should not be detectible in un-stimulated platelets but 

in lystates of stimulated platelets over time (min to hrs).  

 

Once found we also want to study INSL3 secretion with various agonists, especially PAR1 

and PAR4 induced INSL3 release and which alpha granule population that correlates to 

INSL3 release (pro- or antiangiogenic). 

 

Detection is done on protein level via western blotting including positive controls with 

purified INSL3 and the release from activated platelets is measured with an INSL3 EIA kit 

from Phoenix Pharmaceuticals.  
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Chapter 2 

BACKGROUND 

 

2.1 The platelet 

The blood platelet is an extremely reactive and specialized cell that circulates in our blood 

vessels; released from megakaryocytes in the bone marrow they play an important role in 

heamostasis, inflammation and tumor metastasis. They also have a central part in wound 

healing and host defense [7]. 

When a vascular injury occurs the platelets forms a haemostatic plug at the damaged site, 

preventing blood loss and thus important for our survival. On the other hand the process can 

be over –activated. When platelets adhere to an injured site exposed to atherosclerotic plaques 

(hardening of the arteries) this can result in thromboses and embolization that triggers heart 

attacks and strokes. This has come to be an increasingly factor of death in western countries 

over the years [8]. 

 

Platelets are anucleated and the smallest of the human blood cells (3.6*7 µm). They contain a 

number of different organelles dispersed in the cytoplasm together with glycogen as a source 

of energy [7]. Platelet activation introduced by agonist like thrombin promotes secretion of 

pro-aggreatory mediators from dense granules, including adenine nucleotides adenosine 5´-

triphosphate (ATP) and adenosine 5´-diphosphate (ADP) [9]. Mediators such as tromboxan 

A2 (TXA2) are also generated and released which serves an important reinforcement to 

further platelet activation when they stimulate their respective receptors [10]. The dense 

tubular system (DTS) stores calcium and a series of other essential enzymes, thus having an 

important role in the release reaction in controlling platelet activation [9]. 

 

Besides from dense granules and the DTS, platelets also contains α- granules which store 

large proteins with adhesive and healing properties like fibrinogen, coagulation factors and 

protease inhibitors which is very important for the equilibrium of haemostasis [9].   

Recently it has been demonstrated that α- granules have impact on angiogenesis (the process 

of new blood vessel development), having different sub-populations that either contain pro-

angiogenic or anti-angiogenic mediators such as VEGF (angiogenesis stimulator), and 

endostatin (angiogenesis inhibitor). This separate packing may explain how platelets locally 

can stimulate or inhibit angiogenesis [11]. 
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In absence of nucleus, platelets lack gene expression capability; therefore transcription of 

DNA to RNA is not an option for platelets [3]. However they do have a spliceosome that 

processes pre-mRNA, and therefore they can maintain a fully functional protein machinery 

[12].  

 

Activated platelets have unexpectedly shown to express new physiologically important 

proteins in a term called signal-dependent protein synthesis [6]. One example of this is B-Cell 

lymphoma-3 (BCL-3) which is not found in resting circulating platelets, but expressed upon 

thrombin stimulation. The BCL-3 protein is expressed in thrombin stimulated platelets for 8 

hours or more and has been shown to be involved in clot retraction which demonstrates that 

platelets have an important and active role in long term signaling at sites of vascular injury 

[3].  

 

2.2 Thrombin and Thrombin receptors  

The protease thrombin is a key enzyme in coagulation.  It has the ability to activate more 

platelets [10] and catalyzing the reaction of the conversion of soluble fibrinogen to insoluble 

fibrin which enhances stable blood clot formation during the coagulation cascade in 

haemostasis [13]. It is also one of the most potent platelet agonist and platelet activators 

mediated through a class of G-Protein coupled receptors (GPCRs) named protease-activated 

receptors (PARs) [14]. 

PAR1 and PAR4 are expressed in human platelets where it has been shown that PAR1 has 

higher affinity for thrombin than PAR4. [15] 

The mechanism to activate the PAR1 and PAR4 receptors with platelet agonists like thrombin 

is quite interesting. Thrombin acts on PARs by cleaving off a small peptide of its N-terminus. 

This results in formation of a new tethered N-terminal which serves as a ligand and thereby 

mediates activation of the receptor. This mechanism makes PARs unique as they only can 

respond once [16].  
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2.3 ADP and ADP receptors  

ADP which is a weaker platelets agonist than thrombin is stored in dense granules and 

released upon platelet activation, thus in response to primary agonist like thrombin. ADP is 

mediated through a couple of GPCRs called P2Y1 and P2Y12 [15]. ADP secretion through 

their receptors therefore plays an important role in maintaining platelet recruitment during the 

aggregation phase. Hence inhibition of ADP or its receptor causes attenuation of the primary 

agonist’s response [16]. 

 

2.4 Haemostasis 

Haemeostasis is a system that contributes to a variety of body defense systems. It has a central 

role in blood loss, disturbance of blood flow and also to repair vascular and tissue injuries.  

It is essential for us in order to function and maintain a normal life. 

The timing of event during haemostasis and the process of blood coagulation can be divided 

into three main categories [13]. 

  

The mechanism involving vasoconstriction, the interaction of platelets adhesion and 

aggregation is called primary haemostasis and is a first step in the haemostatic response upon 

a vessel wall injury.  

The formation of coagulation factors that mediates the liberation of free thrombin and fibrin at 

the end of the coagulation cascade is called secondary haemostasis. The fibrin network which 

is formed from the protein fibrinogen forms a haemostatic plug (thrombus) in order to prevent 

blood loss, and is a natural seal for wounds until the damaged tissue has been healed [13]. 

 As soon as the damage has been repaired the enzyme plasmin cleaves the fibrin mesh 

network and dissolves the blood clot. This is called the fibrinolysis. 

 

2.5 Platelet adhesion and aggregation 

Upon a vascular injury platelets rapidly adhere to exposed elements in the subendothelial 

tissues. This is the first haemostatic response leading to the formation of a platelet plug. 

Collagen is one of these components and thus plays a central role in the adhesion process 

[17]. Platelet adhesion initiates when platelets from an injured blood vessel come in contact 

with collagen and von willebrand factor (vWF) which is also located in subendothelial tissues 

[13].  
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vWF binds to collagen fibers and supports platelet binding, therefore it plays an important 

role in the initial adhesion stage. 

Platelets will then adhere to exposed collagen which has associated with vWF, mediated by 

several glycoproteins on the surface of the platelet and result in a conformational change in 

the platelets structure [7, 13]. 

 

Once a primary layer of adhered platelets have covered the affected area additional adhesion 

will occur in the form of aggregation [17]. Adhesion and aggregation is tightly linked but as 

adhesion is a process with interactions between platelets and an injured blood vessel, 

aggregation is the interaction between platelets, where circulating platelets is recruited by 

those who already have adhered.  

The mechanism involved in platelet aggregation is mainly mediated through the GPIIb/IIIa 

(αIIbβ3-integrin) receptor, responsible for linking activated platelets though fibrinogen bridges 

[7]. Aggregation leads to the formation of a primary unstable haemostatic plug, which later is 

stabilized by the fibrin network during the coagulation cascade [8]. 

In figure 2.1, platelets adhesion and aggregation is illustrated. The active platelet will 

abundantly secrete mediators such as ADP, TXA2 and thrombin. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Fig 2.1: Overview of platelet adhesion, activation and aggregation by Lars Faxälv  

 



 9 

2.6 Relaxin and Insulin-like peptide 3 

 

2.6.1 Relaxin  

The relaxin hormone is renowned for its function in pregnancy, parturition and other aspects 

in female reproduction in many species [18].  For example relaxin causes an increase in 

uterine growth by altering water, protein, glycogen and collagen content resulting in an 

increase in weight in non pregnant rats. Relaxin also promotes placental growth and may 

increase the blood flow to the uterus during early pregnancy, to maintain a good supply of 

oxygen and nutrients to the fetus [19]. 

 

 Relaxin´s role in male reproduction is not totally clear but relaxin is mainly expressed in the 

prostate and its receptor has been found in many male organs responsible for reproduction. 

The presence of relaxin in seminal fluids suggests that relaxin has an important role in sperm 

functions such as motility and fertilization [18]. 

 

2.6.2 The Insulin-Like Peptide 3 

The INSL3 sequence places the peptide within the family of peptide hormones where relaxin 

and insulin are related. INSL3s molecular weight is approximately 6kDa and the structure 

consist of a A-B heterodimer, connected with cystein bridges and is converted from an 

inactive precursor hormone through folding and elimination of a connected C-peptide domain 

[4]. Fig 2.2 displays the primary structure of INSL3. 

 

 

 

 

 

 

 

Fig 2.2: Amino-acid sequence of the Insulin- like peptide 3 (INSL3). The molecular weight of this small peptide      

is approximately 6 kDa. [1] 
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INSL3 is expressed in testicular fetal and human Leydig cells of the developing fetus and 

therefore, directly responsible for the process of testis migration (testicular decent) from the 

abdominal to the scrotum in male mammalian development [18]. This is possible by 

controlling of the gubernacular ligaments, thereby having an essential role in the outgrowth of 

the gubernaculums [18].  

 

In addition to the prenatal role for INSL3, it have been shown that INSL3 levels were 

increased after birth during the so called mini puberty. The increase could justify the cases 

where spontaneous testicular decent did not migrate to the scrotum completely during the 

prenatal periods.  

INSL3 is then down regulated until puberty when it is produced again. The reason for this is 

not totally clear but it seems as INSL3 is needed for proper development of germ cells [20]. 

 

During the adulthood the INSL3 concentration remains constant unless any alterations in 

Leydig cell function occurs and is then declined along with age in a process called late onset 

hypogonadism.  It is therefore evident that INSL3 levels during life follow the same pattern as 

the male hormone testosterone also expressed in Leydig cells [20]. 

The role of INSL3 and LGR8 in human testicular tumors is currently unknown but INSL3 

expression in neoplastic Leydig cells (i.e. malignant cells) has been found to be markedly 

reduced. [2]. A schematic diagram of INSL3 concentration in plasma, during prenatal and 

postnatal periods in human is represented in fig 2.3. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig: 2.3: INSL3 concentration curve [20] 
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INSL3 is mediated through paracrine functions in the testes, via leucine - rich G-protein 

coupled receptors named LGRs [6]. It binds with high affinity to the LGR8 receptor whereas 

it has low affinity for the LGR7 relaxin receptor. Mutations or deficiency of the INSL 3 gene 

or LGR8 causes cryptorchidism in mice and almost likely in humans, and is the most common 

congenital abnormality in newborn boys, meaning that the testis is retained in the abdomen. 

Cryptochidism is a high risk-factor for infertility and testicular cancer [18]. However despite 

wide studies on the subject, mutations (or deficiencies) in the INSL3 gene and its receptor 

appears to be common events in human etiology. The reason for cryptorchidism is therefore 

likely due to failure in defective Leydig cells themselves rather than the influence of INSL3 

expression [5]. 

 

The LGR8 receptor is also expressed in plenty of other tissues, such as kidney, brain, pituitary 

glands, thyroid and bone marrow. 

The LGR8s involvement in bone metabolism is quite intriguing. LGR8 is expressed in human 

osteoblasts at approximately the same levels as in the testis and studies have shown that 

young men with either mutations or deficiencies of the LGR8 gene suffers from reduced bone 

density, thereby heading increased risk of Osteoporosis [20]. INSL3 itself has not been found 

in bones but during experiments it has been proven that osteoblasts respond in a dose 

dependent manner to INSL3, increasing in proliferation when a range of different INSL3 

concentrations were applied to a cell culture of osteoblasts. These facts support a role for 

INSL3 in human osteoblasts and suggest for the first time an endocrine role for INSL3 in 

bone metabolism [20]. 

 

From an experimental view there is still much to be done to identify relaxin and INSL3 

signaling. The strategic location of INSL3 and LGR8 on the cellular membrane and its clear 

endocrine functions thereby makes them an attractive target for drug design [18]. 

 

 

2.6.3 INSL3 and human platelets 

INSL3 mRNA has recently been detected and identified in human platelets with PCR using a 

human platelet cDNA library, whereas no mRNA encoding for LGR7 and LGR8 has been 

found. (Fälker,Klonisch & Hombach-Klonisch, unpublished results ) This tells us that 

platelets themselves are not affected by INSL3 through autocrine signaling and that INSL3 

might be released at sites of vascular injury through paracrine functions  
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Chapter 3 

THEORY 

 

3.1 SDS-PAGE 

Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis (SDS-PAGE) is a reliable 

method for estimating the size of a polypeptide chain by its mobility in polyacrylamide gel.  

 

Mixtures of proteins are first dissolved in a SDS sample buffer under denaturizing conditions. 

(i.e sodium Dodecyl Sulfate). SDS is an anionic detergent that interrupts their shape and 

structure by breaking nearly all non-covalent interactions in proteins [21-22]. 

The samples are heated to make sure all the quaternary, tertiary and secondary structure are 

disrupted and β-Mercaptoethanol is added to ensure breakage of disulphide bridges in the 

protein structure. 

 

SDS will bind to the main chain of the protein, generating a negative net charge that is 

proportional to the mass of the proteins. The negative SDS - polypeptide complex is then 

applied to PAGE where the negative polypeptide complex moves towards the positive anode 

when the electric field is applied. Smaller proteins move more rapidly through the gel whereas 

larger ones move more slowly [22]. 

 

To each gel a marker is used as a reference with a range of specific proteins that have known 

molecular masses to enable determination of the molecular size and to visualize the progress 

of the electrophoretic run. 

After separation, visualization of the proteins is possible by staining the gel, often with 

Coomassie Brilliant blue. The degree of separation between proteins during SDS-PAGE is 

determined by the relative size of the pores formed with the gel and the choice of running 

buffer. When the amount acrylamide increases the pore size decreases.  Gels have given 

percentages, where a 12% gel indicates that it is a total of 12g acrylamide + bis in 100 ml of 

gel. Thus, the smaller the protein the higher gel percentage [23].  
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3.2 Western blotting 

Western blotting is a method where proteins in samples separated by SDS-PAGE are 

transferred to a membrane. Just as a SDS-polypeptide complex can travel through a gel in an 

electrical field so can proteins be transferred in an electrical field from a gel onto a PVDF or 

nitrocellulose membrane [23]. 

 

The gel and the membrane are sandwiched between a sponge and filter paper submerged in a 

transfer buffer (blotting buffer) to which an electrical field is applied. When the proteins 

travel towards the anode, the membrane is in between and binds the proteins and thus 

preventing them from continue on. The efficiency of the protein transfer can then be estimated 

by comparing the proteins left on the gel with those who have transferred to the membrane. 

The process packing of the sandwich is illustrated in fig 3.1. 

 

The membrane is later blocked to prevent non-specific background binding of the antibodies 

and washed before it’s incubated with a primary antibody, specific for the protein of interest. 

A secondary antibody which is linked to an enzyme such as horseradish peroxidase (HRP) is 

then applied and binds to the primary antibody. Horseradish peroxidase linked secondary 

antibody is used in conjugation with a chemiluminescent agent which produces luminescence 

in proportion to the amount of protein. Detection can be accomplished with a camera capable 

to detect chemiluminescence emitting from the antibodies on the membrane, transforming the 

signal into a digital image. 

 

� � � � 

  

       

Sponge 

 Filter paper 

 Gel 

 Membrane 

 Filer paper 

 Sponge 

⊕  ⊕ ⊕ ⊕  

Fig 3.1: Schematic overview of packing of the sandwich in Western blotting 
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3.3 Enzyme immuno assay (EIA) 

EIA is a method for detection and quantification of a specific peptide in unknown samples.  

An immunoplate containing wells is pre-coated with secondary antibodies bound to the  

Fc fragment of a primary antibody. The Fc fragment is a constant region that’s not involved in 

antigen binding. The antigen binding site (Fab fragment) of the primary antibody binds to the 

desired peptide in samples and to a biotinylated peptide which also is applied on the plate. 

The biotinylated peptide interacts with an enzyme named streptavidin-horseradish peroxidase 

(SA-HRP), which in presence with a substrate will produce a detectible signal (color change) 

[24]. The signal obtained is directly proportional to the amount of bound biotinylated peptide 

bound to the primary antibody.   

The intensity of the color can then be measured by reading the optical density at a given 

wavelength and the concentration of peptide in samples can be calculated with help of a series 

of standard peptides with known concentrations. 

 

There are several different types of EIA. In competitive EIA which is used in our experiments 

there is an inverse relationship between the signal (color intensity) obtained and the 

concentration of the analyte in the sample, due to the competition between analytes in targeted 

samples and the biotylated peptide, i.e. the more analyte the lower the signal. The standard 

curve will therefore give a reverse sigmoidal shape. [24] 

 

 Other types of EIA are sandwich EIA where the color formation is proportional to the 

amount of specific antibody, and indirect EIA where the color formation is proportional to the 

amount of antigen [22]. Fig 3.2 displays the different components used in competitive EIA 

and their binding. 

 

 

 

 
Fig 3.2: Overview of competitive enzyme immunoassay 
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3.4 Preparation of washed human platelets  

Platelets are designed to function circulating in blood with plasma and other blood cells, and 

removing them from their physiological environment will therefore affect their function. It is 

therefore important to remember that in vitro experiments never can show the true picture of 

their in vivo functions. Hence, we can try to limit the factors contributing to the change in 

platelet function when we isolate them from their physiological environment [16]. 

 

To isolate platelets in human whole blood we need a gentle method which doesn’t activate 

them before stimulation. Whole blood with CPD (Citrate-Phosphate-Dextrose) from healthy 

blood donors is therefore mixed with ACD pH 4.5 (Acid-Citrate-Dextrose) to make a more 

suitable acidic environment and therefore prevent aggregation during the isolation process. 

The CPD solution is used as an anticoagulant for blood collection where the citrate binds 

calcium and phosphate, while glucose is used to maintain the cells metabolism so high energy 

molecules like ATP can be synthesised [25]. 

The blood is centrifuged in order to separate the platelet rich plasma (PRP), and centrifuged 

once more to maintain a pellet including platelets and platelet poor plasma as the supernatant 

(PPP). During the washing steps the supernatant is aspirated and the pellet with platelets is 

resuspended in HEPES buffer with PGI2 and hirudin. 

 

PGI2, a vasodilator and antithrombotic, is a very potent endogenous inhibitor of platelets 

aggregation and prevents activation at an early stage [26]. 

Hirudin also prevents platelet aggregation, as a non- covalent inhibitor of thrombin [27]. 

After repeated washing step the pellet is resuspended into a final medium such as Hepes 

buffer or Medium-199, including the enzyme apyrase, an ADP scavenger which converts 

ADP and ATP to AMP and thus inhibits ADP mediated platelet aggregation at higher 

concentrations. Our aim with apyrase is to scavenge eventual ADP that might have been 

secreted during the preparation and therefore re-sensitize the P2Y1 ADP receptors [28].  

 Fibrinogen is also added to the final platelet suspension to get maximum aggregation during 

stimulation.  
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3.5 Solid Phase Extraction 

 Solid phase extraction (SPE) is an extraction method that uses a liquid mobile phase and a 

solid stationary phase to isolate and concentrate solutes from a solution. The method can be 

very efficient when the target analyte is present in very dilute concentrations. 

 In SPE the sample is dissolved in a proper solvent used as a mobile phase and passed through 

a column packed with a stationary phase. The solutes of interest have high affinity for the 

stationary phase and are retained on the column whilst impurities and byproducts with no or 

lower affinity towards the stationary phase can be discarded along with the mobile phase. 

Target solutes bound to the stationary phase can then be eluted with a stronger mobile phase 

capable of breaking the interactions between the target analyte and the stationary phase. 

 

There are a range of different columns with stationary phases that possess different features. 

Solid phase extraction based on a hydrophobic stationary phase is called reverse phase and 

retain compounds with low polarity by hydrophobic interactions. A column with a polar 

stationary phase is called normal phase. There are also ion exchange columns which separate 

their analytes by charge [29]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 17 

The process of SPE can be divided into four steps: 

 

1. Equilibration: Prepares the column and sorbent to create a suitable environment and 

maintain optimal interactions with the analyte 

 

2. Loading: Application of the sample to the column to get selective retentation. 

 

3. Washing: In this step we remove unwanted byproducts and impurities that haven’t bonded 

to the sorbent. 

 

4. Elution: The target analyte is released from the bonded phase and eluted. The solvent used 

should have stronger affinity for the column material then the target analyte in order to break 

the analyte-stationary phase interactions. In fig 3.3 the four steps in solid phase extraction are 

illustrated [30]. 

 

 

 



 18 

Chapter 4 

Experimental details  

4.1 Solutions 

Solutions and buffers used can be found in Appendix A 

 

4.2 Blood collection and isolation of platelets 

Whole blood from healthy donors was collected in 50ml falcon tubes with ACD (100µl 

ACD/ml blood), and transferred into round bottom centrifugation tubes and centrifuged in a 

sigma 4k15 bench-top centrifuge at 180 x g for 20 min at room temperature (RT)   

(acceleration: 6, deceleration:1)   

The platelet rich plasma (PRP) was separated and carefully transferred into 10ml conical-

bottom centrifugation tubes and placed in a 37˚C water bath for 15min.  

PGI2 was then added to the PRP (final concentration 0.5µg/ml) and centrifuged within 2min 

at 800 x g for 10 min at RT. 

The platelet poor plasma (PPP) was then aspirated and the platelet rich pellet was re-

suspended in new tubes of pre-warmed 1xHEPES buffer (37˚C) with PGI2 (final concentration 

0.5µg/ml) and hirudin (final concentration 0.5u/ml). 

 

The suspension was let to rest for 15min at 37˚C and centrifuged at 800 x g at RT with PGI2 

(0, 5µg/ml). The washing step was repeated once and the platelet rich pellet was re-suspended 

in a final M-199 medium with apyrase (final concentration 0.02u/ml) and PGI2 (0.5µg/ml) 

The amount of platelets was determined with a micros 60 hematology analyzer, and set to a 

concentration of 5x108 platelets/ml. 

 

To the final platelet suspension fibrinogen was added (final concentration 100µg/ml).  

The suspension was placed in a 37˚C water bath for at least 30 min before further procedures.  
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4.3 Time studies of agonist stimulated platelets 

Platelet aggregation was tested in an aggregometer from Bio/Data Corporation with thrombin 

(final conc. 0.5u/ml) as a positive control for platelet function. 

Isolated platelet suspension was stimulated with thrombin (final concentration 0.5u/ml) 

The samples were stimulated in 2 ml cups at different timeframes during shaking at 550 rpm 

 (37˚C). Two controls with 1xHepes buffer were included as positive controls at the beginning 

and the end of the time course.  

Each reaction tube was then stopped by centrifugation at 14 000 rpm for 5 min at RT to be 

able separate the supernatant from the pellet. The pellet was dissolved in an appropriate  

lyses buffer like 1 x Ripa buffer with protease and phosphatase inhibitors or a 1% triton- X. 

SDS sample buffer which is suitable for western blot experiments was also used to dissolve 

the pellet in some experiments. The pellets were stored in a -70 freezer. 

 The supernatant was concentrated in a speedvac from Savant and dissolved in an appropriate 

lyses buffer before it finally was stored in a -70˚C freezer for further experiments. 

 

Table 1.1 displays a timetable used for platelet stimulation. 8 samples with 950µl platelet- 

suspension are stimulated between 0-18h under agitation with 50µl thrombin (0.5 u/ml final 

concentration). Two unstimulated controls where included with 50µl 1x hepes buffer. 

 
 

Table 1.1: A time table for thrombin stimulated platelets 

Fraction 

number 

Platelet 

suspension 

(µl) 

Time 

(reaction) 

Addition of 

thrombin 10u/ml 

solution (µl) 

Start 
addition of  
thrombin 

Stop 

1 (control) 950 0 min 50µl 1x Hepes  Before 00:00 min 

2 950 15 min 50 00:00 min 15:00 min 

3 950 30 min 50 00:30 min 30:30 min 

4 950 1 hrs 50 01:00 min 1 hrs 

5 950 2 hrs  50 01:30min 2 hrs  

6 950 4 hrs 50 02:00 min 4 hrs 

7 950 6 hrs 50 02:30 min 6 hrs 

8 950 18 hrs 50 03:00 min 18 hrs 

9 (control) 950 18 hrs 50µl  1x Hepes Before 18 hrs 
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4.4 SDS-PAGE and Western blotting 

For protein separation with SDS-PAGE, running buffers and precasted gels from Invitrogen 

were used. For separation of smaller proteins like INSL-3 the samples were dissolved in SDS 

sample buffer including β-Me and applied on a 12% Bis-Tris gel (25µl/well) with MES 

running buffer including a reference marker-ladder (Sea-Blue Plus2 pre-stained standard from 

Invitrogen) in 1x SDS buffer (10µl/well). The gels run at 140V for 80 min on an XCell 

Surelock Mini Cell.  

Unboiled samples were compared with samples that had been boiled for 5min at 95 ˚C. 

Blotting was preformed using a BioRad Mini-Blot cell in 60mA (120mA for two membranes) 

for 90min, and then blocked with a 5% milk solution in TBS-T for 1 hour at room 

temperature under agitation.  

TBS-T was used as washing buffer between the steps. 20 ml of INSL3 primary antibody 

(1:500) was then used and was let to incubate over night at 4˚C under agitation to ensure 

specific binding. The membranes were marked with magic marker (diluted 1:30) at 3, 6 and 

14 kDa as a reference mark during the detection process. 

20 ml of anti-rabbit secondary antibody (1:1000) in TBS-T was incubated with the PVDFs for 

1 hour at RT before further development methods. 

 

For separation of BCL-3, a MOPS running buffer with 4-12% Bis-Tris gel was chosen for 

electrophoresis. The gels run at 140 V for 90 min and blotted for 90 min at 120mA (240mA 

for two sandwiches) 

A marker mix cocktail was used as reference. (See appendix A for details) 

The blocking was preformed in a 5% BSA and milk powder solution and two different 

primary antibodies were applied for comparison. (ab13708 from abcam and SC-185 from SDS 

Biosciences). Development was possible with a LAS-1000 camera from Fujifilm together with 

a HRP conjugated antibody. (Immobilion Western chemiluminescent HRP substrate from 

Millipore)  
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4.5 Measurements with INSL3 EIA kit 

 As an alternative method for western blotting, thrombin stimulated platelets (0.5u/ml) over 

time was analysed with an enzyme immunoassay. EIA measurements were preformed with an 

INSL3 EIA kit from Phoenix Pharmaceuticals (EK-035-27).  

 Before opening the kit was equilibrated at room temperature (20-23˚C). 

50 µl of the supernatants and pellets from the prepared samples were assigned into their 

designated wells in a 96 well immunoplate as triplets, together with prepared standard 

solutions ([0.01ng/ml-100ng/ml] standard peptide final conc.) rehydrated from the kit and a 

positive control as duplicates.  

50 µl of 1x assay buffer included in the kit was designated into two wells as duplicates of total 

binding. 

25µl of rehydrated primary antibody and biotinylated peptide was added (using an eppendorf 

Multipipette stream pipette) into the wells except two which were left as a blank. The plate 

was then sealed and incubated for 2 hours on orbital shaking (400rpm). 

Each well was then washed three times in a Denly Wellwash4 microplate washer with 1 x 

assay buffer from the kit before addition of 100µl of rehydrated SA-HRP (1:1000). The 

immunoplate was sealed again and incubated for 1 hour at 400 rpm. An additional washing 

step was preformed and 100µl of TMB substrate solution was added into the wells. The plate 

was in this stage sealed and protected from light during 1 hour of incubation time at orbital 

shaking. 

In order to obtain the color change 100µl of HCl (2M) was added and the absorbance was 

directly measured in a Microliter Plate reader from Thermo at 450 nm.  
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4.6 Concentration of INSL3 from isolated washed platelets 

Another approach to find INSL3 in platelets with EIA analysis is to concentrate the isolated 

platelets and extract the target analyte from the sample matrix. This was maintained with solid 

phase extraction using a C-18 SEP column from Phoenix Pharmaceuticals (RKSEPCOL-1). 

Eight samples à 500 µl platelet suspension were stimulated over time (0-18 hrs), with two 

controls as reference at the beginning and at the end of the timecourse. The reaction was 

stopped and acidified with equal amount of buffer A (RK-BA-1 Phoenix Pharmaceuticals) to 

prepare the samples for the stationary phase and then subjected to SPE.  (Se 4.2 & 4.3 for 

more details).  

The columns were equilibrated with 1ml Buffer B (RK-BB-1 Phoenix Pharmaceuticals) 

followed by 3x3 ml of buffer A before the samples were loaded onto the columns. Washing 

occurred with 2x3 ml buffer A and fractions were collected in 1.5 ml cups during elution with 

1x3 ml of buffer B. The samples were evaporated to dryness in a centrifugal concentrator 

(speedvac) and reconstituted in 200µl of Assay buffer (included in the INSL3 EIA kit) 

The samples were kept in a -70˚C freezer before EIA analysis. 
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Chapter 5 

Results & Discussion 

5.1 Optimization of blood processing and platelet activation 

In the first experiments with blood and isolation of human platelets, heparinized blood was 

used as an anticoagulant and 1 volume of blood per 5 volumes ACD was used to create a 

suitable acidic environment for platelets, thus preventing aggregation. Due to the change from 

heparinized to CPD blood it was essential to find a method which gave an optimal acidic 

environment through a balance between the CPD and ACD. 

Absence of ACD leads to poor aggregation, while addition of too much ACD, on the other 

hand resulted in few functional cells and no aggregation at all. 

In the final preparation process we therefore added 1 volume of ACD per 10 volumes of 

blood. During later experiments we also included hirudin to prevent aggregation during the 

preparation. 

 

After platelet preparation and isolation, aggregation was tested as a positive control for 

platelet function. As INSL3 is hypothesized to be expressed and/or secreted upon platelet 

activation, fibrinogen was added to maintain maximal aggregation.  

 

 In fig 5.1 the amount of aggregation maintained (in percent) against time (in minutes) is 

illustrated. The aggregation study was preformed with thrombin (0.5 u/ml final 

concentration). Thrombin was added after two minutes. 
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5.2 Optimization of platelets in vitro environment   

1x Hepes buffer and Ca2+ were used as matrix in the first experiments for platelets during 

stimulation. When we did not detect any secreted INSL3 in our time studies with thrombin the  

Medium-199 (Se appendix A for details) was used as a supplement to give the cells an optimal 

environment for INSL3 expression and secretion.  

 

5.3 Optimization of platelet stimulation 

In early experiments with agonist induced INSL3 secretion, platelets concentration of 2.5*108 

platelets/ ml was used. Aggregation was maintained with thrombin at a final concentration of 

0.1u/ml and the samples were stimulated up to 6 hours.  The supernatant was separated from 

the pellet by centrifugation at 14 000 rpm at 4˚C for 5 min.  

 

When no INSL3 was detected with either Western blotting or EIA we tried to increase the 

amount of material in different ways in order to produce more INSL3 secretion. 

 The platelet concentration was therefore changed to 5*108 platelets/ ml, and the amount of 

platelet suspension used for stimulation was increased in order to have more cells which upon 

activation would produce more INSL3. 

 

The thrombin concentration was also increased (to 0.5 u/ml) in order to achieve more INSL3 

secretion upon aggregation and western blot experiments with the supernatant and pellet all 

together was tried in order to apply everything on one gel during SDS-PAGE . 

 

Finally we also wanted to try out experiments where the supernatant was concentrated to 

dryness with speed vac and then dissolved in a small amount of lysis buffer. 

Hence the whole sample of the stimulated platelets could be applied on the gel 

(for SDS-PAGE and Westernblotting) or into the wells (for EIA analysis). The stimulation 

time was also increased to 51 hours to investigate if INSL3 was expressed at a later stage. 

 

Unfortunately none of these procedures resulted in detectible levels of INSL3, neither by 

western blotting nor EIA. It was therefore essential to set up a western blot experiment with 

pure INSL3 as positive control to make sure INSL3 could be detected at all.  
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5.4 SDS-PAGE and Western blotting results 

To make sure small peptides like INSL3 could be separated with SDS-PAGE and transferred 

to the PVDF membrane an experiment with pure INSL3 were preformed. A 12% Bis-Tris gel 

from Invitrogen and a MES buffer were used for increased resolution and separation for 

smaller peptides like INSL-3. 

 

The western blot analysis in fig 5.2 show purified INSL3 at different concentrations, with and 

without β-Me and samples that have been boiled at 95˚C for 5 minutes. β-Me itself is not 

sufficient to break the disulfide bridges in INSL3s structure. (Shown as bands at 6 kDa in 

samples 10 and 11).  

By boiling the samples in presence of β-Me we succeed in breaking the disulfide bridges 

(shown as bands at 3kDa in samples 8 and 9 in fig 5.2). 

                    

 

 

                                                                                                1: Marker  

                                                                                                2: 0.5 µg INSL3 without β-Me, unboiled 

                                                                                                3: 0.1 µg INSL3 without β-Me, unboiled  

                  4: 0.5 µg INSL3 without β-Me, boiled 5min at 95˚C. 

                  5: 0.1 µg INSL3 without β-Me, boiled 5min at 95˚C. 

                  6: 1x SDS sample buffer 

                  7: 1x SDS sample buffer 

                  8: 0.1 µg INSL3 with β-Me, boiled 5min at 95˚C 

                  9: 0.5 µg INSL3 with β-Me, boiled 5min at 95˚C 

                   10:0.1 µg INSL3 with β-Me, unboiled 5min at 95˚C

                  11: 0.5 µg INSL3 with β-Me, unboiled 5min at 95˚C 

                 12: Marker 

 

Fig 5.2: Blot of purified INSL3. By boiling the samples and addition of β-Me we succeed to break the disulfide bridges in 

INSL3s structure, visualized in the blot as a band at 3kDa  

 

 

This experiment is used as a positive control which proves that INSL3 can be detected with 

western blotting. However, due to the small amount of INSL3 that might be synthesised upon 

activation we wanted to do a dose-dependence analysis to check how far down in 

concentrations we could go and still detect purified INSL3. This is illustrated in fig 5.3.  
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The PVDF membrane in figure 5.3 show ten samples with purified INSL3, both boiled and 

unboiled. In the unboiled samples we managed to detect INSL3 concentrations down to 

0.00625µg (represented as a distinct band in sample no.5).  

 

 

 

1: 0.1µg INSL3  

     2: 0.05 µg INSL3  

     3: 0.025 µg INSL3 

     4: 0.0125 µg INSL3 

     5: 0.00625 µg INSL3 

 

 

 

 

 

Fig 5.3:  Dose-dependence experiment with purified INSL-3, (samples 1-5 incl. β-Me) in the range 0.00625 µg-

0.1µg INSL3. Both unboiled and boiled samples were applied for comparison.  

 

Despite the fact that it turned out to be difficult to detect INSL3 in stimulated platelets we 

managed to detect obvious bands at 14 kDa, this is illustrated in Fig 5.4. 

The figure interestingly displays an INSL3 western blot experiment with eight samples 

stimulated with thrombin between 0-4 hours. No bands are visible at either 6kDa or 3kDa, 

thus no INSL3 is present in the samples. However the bands at 14 kDa shown in the figure are 

increasing in intensity along with the stimulation time of the samples. This implicates that 

something is expressed upon platelet activation.  

             1: 0 min (control) 

                2: 15 min stimulation 

                3: 30 min stimulation 

              4: 1 hrs stimulation 

                   5: 2 hrs stimulation 

                   6: 3 hrs stimulation 

                  7: 4 hrs stimulation 

                     8: 4 hrs (control) 

Fig 5.4: Western blot experiment with samples stimulated with Thrombin (0.5u/ml) over time (2-7), and two 

controls (1 & 8). The blot shows bands at approximately 14kDa increasing in intensity over time 
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On the basis of our experiments we are not capable of determining the exact source of these 

bands or even if it is INSL-3 related. However it could be some kind of impurity, or it could 

be INSL3 present as an inactive pro-hormone. Since the same band at 14 kDa is present in our 

western blot studies with pure INSL3 (see fig 5.2), it implicates that the primary antibody 

used has recognized the same INSL3 fragment or impurity in our western blot experiments 

with stimulated platelets as in the purified samples with INSL3.   

 

5.5 EIA measurements  

As a last attempt to detect INSL3 in human platelets, enzyme immunoassay was used as an 

alternative for western blotting. 

EIA measurments were preformed with 950µl platelet stimulated with 50µl Thrombin (final 

conc. 0.5u/ml). The pellets were dissolved in 1% Triton-100 and the supernatants from the 

different samples were concentrated to dryness in a speedvac and dissolved in a solution of 

1% Triton-100 before it was applied on a 96 well EIA plate. In fig 5.5 you can see a plate 

layout with the supernatants and pellets of the stimulated platelets designated as triplets into 

the wells of the immunoplate. Five standard solutions with purified INSL3 (0.01ng/ml- 

100ng/ml) were applied as reference, together with total binding which represents maximal 

binding of the biotinylated peptide (i.e. 0ng/ml INSL3). 

 
Fig 5.5:  Layout of applied samples in the wells of the EIA immunoplate. The plate including 8 samples (A-H) 

of: Supernatant designated as triplets in section 3-5, and Pellets in section 6-8. Triton-100 (1%) was also applied 

as reference. 



 28 

The results from the EIA analysis indicate that INSL3 might be secreted into the supernatant 

upon stimulation due to the decrease in absorbance in comparison to the values of the pellets 

(see tab 5.1, column I and II). By comparing the O.D in the supernatants to the INSL3 

standards (se tab 5.1, column III) it would correspond to an INSL3 concentration somewhere 

in between 0.1ng/ml- 1ng/ml in the samples. 

On the other hand is it obvious that the values from the un-stimulated controls (see fig 5.5 & 

tab 5.1, column IV) are following the same pattern as the other samples. There is therefore 

uncertain if it really is INSL3 that contributes to the effect. 

 

EIA Absorbance values at 450nm for INSL3   

 

Tab 5.1: Results of the EIA analysis, showing the Optical Density at 450nm. The abs. values in the    

supernatants are in the same range as the positive controls, indicating on INSL3 presence   

 

In conclusion, the result of the EIA experiments did not show any detectible levels of INSL3 

in human platelets. 

 

 

5.6 EIA results obtained from extraction with SPE 

In our western blotting experiments with INSL3 we found that INSL3 might be present in 

three different forms depending on the cleavage of the disulfide bridges (3, 6 kDa) and the 

possibility of a precursor protein (pro-hormone) displayed at approximately 14kDa. 

Hence there is a possibility that the concentration of INSL3 might be below detection limit if 

platelets both secrete INSL3 and INSL3 as a pro-hormone upon activation.  

 

 1(standards) 2(standards) 3(Sup)I 4 (Sup)I 5(Sup)I 6(Pel)II 7(Pel)
 II 8(Pel)

 II 9(Ref) 

A 0.05 
 

0.05 1.51IV 1.60IV 1.62IV 1.97 1.87 1.93 2.64 

B 3.25 3.01 1.39 1.55 1.50 2.25 2.19 2.18 2.87 

C 3.18 3.04 1.39 1.53 1.49 2.31 2.31 2.27 2.93 

D 2.48III  2.46III  1.46 1.46 1.44 2.22 2.18 2.20  

E 0.60III  0.61III  1.45 1.50 1.48 2.41 2.37 2.27  

F 0.05 0.05 1.56 1.52 1.58 2.45 2.47 2.34  

G 0.05 0.05 1.60 1.50 1.41 2.45 2.38 2.17  

H 1.41 1.41 1.84 IV 1.63 IV 1.70 IV 2.47 2.31 2.23  
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In order to increase the INSL3 concentration even further it was convenient to set up an 

additional experiment, trying to isolate and extract the peptide from the sample matrix. This 

could be obtained with solid phase extraction. 

For EIA analysis with samples concentrated with solid phase extraction, eight different 

samples stimulated between 0-18h were used and designated as triplets on the EIA plate.  

The plate layout for the EIA experiment is illustrated in fig 5.2. 

 

EIA plate layout 

Tab 5.2:  An overview of stimulated samples and INSL3 standards added into the wells on the INSL3 EIA plate  

 

The increase in absorbance obtained (tab 5.3) by increment in stimulation time (i.e. a decrease 

in eventual target peptide), which might imply that something is stored in the unstimulated 

control and then released, is in this case insignificant due to the high absorbance obtained (see 

tab 5.3, column I). 

The unstimulated control at the end of the time-course (see tab 5.3, column II) also follows the 

trend which tells us that the increase is not due to any increment in INSL3 concentration, 

rather the stimulation time itself contributes to the effect.  

 

 

 

 

 

 

 

 1 2  3 (Supernatant) 4 (Supernatant) 5 (Supernatant) 

A Blank Blank 0min (Control)I 0min (Control) I 0min (Control) I 

B Tot. Bind Tot. Bind 15 min 15 min 15 min 

C 0.01ng/ml 0.01ng/ml 30 min 30 min 30 min 

D 0.1 ng/ml 0.1 ng/ml 1 hrs 1 hrs 1 hrs 

E 1 ng/ml 1ng/ml 2 hrs 2 hrs 2 hrs 

F 10 ng/ml 10ng/ml 4 hrs 4 hrs 4 hrs 

G 100 ng/ml 100ng/ml 18hrs 18hrs 18hrs 

H Positive 

Control 

Positive 

Control 

18 hrs (Control)II  18 hrs (Control)II 18 hrs (Control) III  
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EIA Absorbance values at 450nm for INSL3  

 

 

 

 

 

 

 

 

 

 

Tab 5.3: Abs. values for INSL3 at 450nm from an EIA analysis. The samples have been subjected to SPE in 

order to concentrate INSL3. 

 

To summarize, the experiment did not show any target peptide in the supernatants of the 

samples, as they gave an O.D at approximately the same range as the total binding, which 

corresponds to maximum binding of the biotinylated peptide. I.e. zero amount of target 

peptide (INSL3) in the samples. 

 

5.7 Conclusions  

In conclusion, we were not able to detect INSL3 with SDS-PAGE and Western blotting or 

EIA. The reason for this may be that INSL3 is not present in human platelets at all despite the 

presence of mRNA. It is however possible that INSL3 is synthesized in levels below the 

detection limit. The fact that we did not manage to detect INSL3 in unstimulated platelets or 

during the first 5 minutes after thrombin stimulation also indicates that INSL3 is not stored in 

platelet granules.  

 

Studies with the B-Cell lymphoma-3 protein (BCL-3) has shown that it is translated and 

synthesized in activated platelets for 8 hours or more.   

In our experiments we used BCL-3 as a reference to INSL3 for the reason that INSL3 like 

BCL-3 might be expressed in signal-dependent protein synthesis upon stimulation, thus 

translated after platelet activation. 

 

 

 1 2 3(Supernatant) 4(Supernatant) 5(Supernatant) 

A 0.05 0.05 3.18I 3.17 I 3.16 I 

B 3.29 3.26 3.14 3.21 3.25 

C 3.28 3.33 3.21 3.21 3.27 

D 2.76 2.74 3.12 3.24 3.19 

E 0.65 0.57 3.26 3.21 3.19 

F 0.05 0.06 3.40 3.28 3.27 

G 0.05 0.05 3.50 3.28 3.33 

H 1.56 1.82 3.30 II 3.35 II 4.00 II 
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However in western blotting experiments we only managed to detect an apparent band after 

18h stimulation time in the range of BCL-3s molecular weight. 

 

BCL-3 has a predicted molecular weight of 60 kDa and has a relative low speed of expression 

[31]. If a low translation speed applies for INSL3 as well, it is possible that the amount of 

INSL3 produced never reaches detectible levels. 

Due to the small molecular mass of INSL3 (6 kDa) there is also always a risk for degradation. 

If a low amount of INSL3 is synthesized and at the same time degraded during stimulation 

this may result in low amounts of INSL3, below detection limit. 

 

5.8 Future Experiments  

In order to detect INSL3 in isolated human platelets we need to increase the amount of 

material even more, to produce INSL3 in higher concentrations. It is therefore necessary to try 

out experiments where we prepare blood in a much larger scale to obtain more platelets. 

 

After establishing the time frame of INSL3 release, addition of protease and phosphase 

inhibitors can be included in the samples to prevent eventual degradation during stimulation. 

It would also be interesting to do an experiment where PAR 4 and PAR1 activating peptides 

(PAR-AP) are applied as stimuli, and study the difference in INSL3 secretion when PAR1 and 

PAR4 are activated separately.  
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Appendix A  

 Buffers and solutions 

 

Running Buffer for SDS-PAGE 

NuPAGE MOPS running buffer or MES running buffer from Invitrogen 

 

Blotting buffer for Western blotting  

 

10x solution(2L):    1x solution(2L) 

48g Trizma   1400ml ddH20 

225.2 g Glycin  200ml 10x Buffer 

Add ddH20 to 2L  1.5ml 20% SDS 

 (pH 8.3-8.4)   400ml Methanol 

 

Washing buffer for Pvdf/nitrocellulose  membranes 

 

TBS 10x (2L):  TBS-T 

24.2g Trizma   100ml 10x TBS 

175.4 g NaCl   900ml ddH20 

2000ml ddH20  1ml Tween-20 (0.1% final conc) 

Adjust pH to 8.0 

 

Blocking solution 

Is preformed with 5% Milk powder or 5% BSA in TBS-T  

 

Primary INSL3 Antibody (20ml) (1:500) 

40µl Rabbit Anti- INSL3 (Human) LgG (1µg/µl in PBS)     

 (G-035-27 from Phoenix Pharmaceuticals) 

20ml TBS-T 

1g BSA 

20µl NaN3 (10%) to give 0.01% total 

 

(Double deionised Milli Q water (ddH20) is used in all solutions and buffers) 
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Coomassie- isopropanol staining solution: 

25% 2-Propanol 

10% acetic acid 

0.05% Coomassie- R250 

65% ddH20  

(Unstain: in 10% Acetic acid) 

 

Marker Mix cocktail for BCL3 analysis  

(Sample/lane) 

4µl Precision Plus Dual Color 

1µl Magic marker  

20µl 1x SDS sample buffer 

 

Marker Mix cocktail for INSL3 analysis  

(Sample/lane) 

10µl Sea-Blue plus2 marker 

16µl 1x SDS buffer 

 

5xSDS sample buffer 

25ml SDS (20%) 

5ml Β-Mercaptoethanol  

10ml Glycerine  

10ml Tris-HCl, pH 6.8 (0.625 M) 

3.6g Urea 

Add little Bromphenolblue for visualization  

 

Solutions for preparation of washed human platelets 

10x HEPES buffer pH 7.4        1x HEPES pH 7.4  

1.45 M NaCl    90ml ddH20   

50 mM KCl    10ml  10x HEPES  

10 mM MgSO4   180mg Glucose 

100 mM HEPES       

Dissolve in ddH2O and adjust to pH 7.4  Adjust pH to pH 7.4 

(Double deionised Milli Q water (ddH20) is used in all solutions and buffers) 
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ACD (pH 4.5)/500ml solution 

12.5g Sodium Citrate 

7.46g Citric acid  

10g D-Glucose  

Dissolve in 500ml ddH20 and adjust to pH 4.5 if necessary  

 

Apyrase stock solution: 200u/ml  

PGI2: 1mg/ml dissolved in EtOH 

Hirudin : 50u/ml aliquots  

Fibrinogen: 4mg/ml aliquots  

 

Medium 199: 

A buffer used in the final stage of preparation of platelets. The M-199 is a nutritious source 

for cell cultures containing vitamins, amino acids and inorganic salts. The medium is used for 

optimal long time cultivation of cells. 

 

Lysis buffer  

2x Ripa Buffer (pH 7.0)  1x Ripa buffer (1ml aliquot) 

2% Triton-100   500µl 2x Ripa Buffer 

2% Sodium deoxylcholate   480µl ddH2O   

0.2% SDS    10µl Protease inhibitor 

316mM NaCl   10µl Phosphatase inhibitor 

2 mM EGTA 

20mM Tris- Hcl  

 

 

 

 

 

 

 

(Double deionised Milli Q water (ddH20) is used in all solutions and buffers) 
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