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Supplementary Materials

Minimum Information about a Protein Affinity Reagent 
(MIAPAR)

The information required for the description of affinity reagent/target pairs can 
be divided into: 

o that which identifies the source of the report, 
o that  which refers to the characteristics of the molecular entities involved, and 
o that which demonstrates both their individual properties and when in 

association in a binder/target pair (i.e.  a report of experimental data which 
provides additional information as to the specificity of a reagent).  
Information about an affinity reagent/target pair can be represented as a set of 

two molecular entities (affinity reagent and target)  and a relation (binding between 
them).  As a consequence the information to be considered can be split into three 
categories (Table 3).

1.  Header

The header holds the essential administrative information required to identify 
the source of the affinity reagent description.  It may refer to the organization 
producing the binder, the authors of a paper introducing a new binder, etc. 

2.  Molecular entities

Each entity is documented with identification information,  structural and 
biophysical properties as well as experimental data reporting generation and 
characterization processes.  Details of each experimental stage could be described 
using the relevant Minimum Information guidelines.

More precisely,  for the reagent being described,  its nature and method of 
production should be recorded, as this has implications for its affinity, as well as size, 
valency and stability. Sufficient detail should be given so that a user can identify any 
factors in the process which may impact on its application and resulting experimental 
data, but not such that the methodology is immediately reproducible by a third party. 

Similarly, it is equally important that the exact details of a target against which 
an affinity reagent is raised or designed be fully stated,  such that the user can 
understand the implications of this for reagent cross-reactivity and effectiveness. 
Here,  again it is of paramount importance to understand its origin and method of 
production,  as this has implications for conformation,  purity and stability.  Targets 
should be linked to a reference entity identifiable using an accession number from a 
public database.  For instance,  proteins may be associated with an identifier to a 
reference protein in a relevant public database, such as UniProtKB, thus immediately 
indicating its sequence and species of origin.  Where the target against which the 
binder has been raised is derived from the reference entity,  this should be made 



clear,  so that any implications regarding the specificity of the binder may be clearly 
understood.

3.  Affinity Reagent / Target interaction

It is almost impossible to judge accurately the effectiveness of an affinity 
reagent if its binding characteristics are unknown or untested.  Full details of 
specificity and selectivity need to be made clear to the user for a proper evaluation of 
the usefulness of the reagent within the particular experimental context. Experimental 
evidence is used to demonstrate the binding characteristics, i.e. the properties of the 
binder towards the considered target and other relevant entities.  These binding 
characteristics are associated with information on binder-based application,  e.g. 
technical and research settings. Indeed it is important that the experimental method 
be clearly stated,  as a binder which is effective as an affinity reagent in a Western 
blot may not be of use in immunohistochemistry.  By making this clear from the 
outset,  the supplier may,  at the very least,  save the user time and expense,  by 
avoiding useless experiments employing inappropriate binders. The specificity profile 
of all affinity reagents should also be fully reported, in so far as it is known. When a 
binder is raised against a single protein product of a closely related gene family, it is 
reasonable to expect that the cross-reactivity be tested against all other family 
members.  Similarly,  if a reagent is claimed to be splice variant specific,  it is 
reasonable to expect that it be tested against all known splice variants. Both negative 
and positive results should be published or referred to,  if the subject of a separate 
study.

4. Example MIAPAR document

Based on the checklist in Supplementary Table 1,  we present here an 
example document prepared to fulfill MIAPAR requirements, based on a publication 
by Cornillot et al,  1998 [18].  The aim of this study was to prepare monospecific 
monoclonal antibodies against the protein galectin 1(Gal1,  P09382),  purified from 
human brain (hGal1), which also recognize Gal1 from other mammalian species, but 
not the related proteins Gal2 or Gal3. The process was performed according to the 
experimental scheme presented Supplementary Figure 1 and the resulting MIAPAR-
compliant document is presented in Supplementary Table 1. 



Supplementary Table 1. The Minimum Information About a Protein Affinity Reagent

1. Header

A report should contain essential administrative information; in a manuscript submission this will be fulfilled by the journal’s 
requirements.

1.1. Responsible person or role
1.1.1. Contact Person The (stable) primary contact person for this data set; this could be the experimenter, lab head, line manager etc. 

Where responsibility rests with an institutional role (e.g. one of a number of duty officers) rather than a person, 
give the official name of the role rather than any one person.  In all cases give affiliation and stable contact 
information.

1.1.2. Organization

1.1.3. Contact E-mail

2. Molecular entities

Binder and target should be described separately with the following parameters.

2.1. Target

2.1.1. Description

The target against which the affinity reagent has been raised must be clearly and unambiguously identified in terms of i) 
name, ii) identifier (including the database resource, e.g. UniProtKB). If the target is not in a source database it should 
be described in terms of i) name, ii) sequence and iii) source organism using the NCBI TaxID. If the affinity reagent has 
been raised against a specific part (sub-sequence) of the target molecule this should be identified by reference to the 
sequence as given here.  Isoform identifiers should be given if the affinity reagent is raised against a splice variant. 
Modifications to the given sequence e.g.  amino acid replacements or post-translational modifications should be 
described in full.

2.1.2. Production Description of methods and materials used in the production and subsequent purification processes, or a reference if 
this is by a defined protocol. Any deviations from that protocol must be described in full.

2.1.3. Molecular Characterization
Characteristics of the molecule,  biophysical properties (observed molecular weight,  purity,  folding state if known or 
assumed). Any changes to the target molecule against which the affinity reagent is raised should be clearly described, 
if they could affect the specificity of the affinity reagent. For example, binding to a carrier protein or denaturation should 
be included in the experimental details.



2.2. Affinity Reagent

2.2.1. Description
2.2.1.1. Affinity Reagent Identifier

The reagent should be given a clear identifier, such as an accession number, traceable through 
an external resource, e.g. a journal article (which may be the article currently under preparation), 
database or catalogue which is available to subsequent users of this reagent. If a name is also 
given to this reagent it should be informative and unambiguous.  Small molecules should be 
described by their IUPAC name, and/or structure and this should preferably be accompanied by 
an InChi key.  Again,  a database accession number (ChEBI,  PubChem)  is an acceptable 
alternative.

2.2.1.2 Affinity reagent class The class of affinity reagent as listed in Table 1,  e.g.  immunoglobulin,  protein scaffold,  peptide 
ligand, nucleic acid aptamer, or small molecule.

2.2.2 Production
2.2.2.1 Host organism

If the affinity reagent is raised in a particular host organism this should be stated using the NCBI 
TaxID. If the affinity reagent is not produced in a whole organism, e.g. hybridomas, this should be 
stated, using an NCBI TaxID and the name (or external reference), of the entity (e.g. cell line).

2.2.2.2  Affinity reagent synthesis 
and purification

State the name of the synthesis and purification method(s)  applied.  The appropriate purity 
measure should also be stated.

3. Affinity Reagent / Target Interaction

Each interaction should be reported with a summary of the binding features and a list of experiments which lead to these 
results by following the template provided below.

3.1. Binding Description
3.1.1. Sensitivity

Summary of the main features of the binding interaction.  
Should measured parameters be included, e.g.  kinetic constants,  affinity measurements,  a detailed method by which 
the measurement was made must be included, or referenced, and the correct units used.

3.1.2. Epitope recognized

3.1.3. Binding Constant

3.1.4. Selectivity

3.1.5. Applications

Etc.

3.2. Binding Characterization n° 1



3.2.1. Experimental Method
Each experimental procedure by which a binder is characterised should be clearly described, with both the scope and 
the limitations of the assay clearly delineated. The technical application should be made clear e.g. Western blot, ELISA, 
immunohistochemistry.

3.2.2. Target Identity
The target(s) of a validation experiment should be clearly identified, preferably by an accession number to a recognised 
protein sequence database e.g. UniProtKB. When the target may be a mixture of proteins, e.g. several splice variants 
or products of closely related genes, this should be stated. If other contaminating proteins may be present, this should 
also be made clear

3.3.3. Target State The state of the target protein, if known/assumed, in a validation experiment (e.g. native/denatured) should be given if 
this is not immediately apparent from the assay type.

3.3.4. Results Results of the experiment.

3.3. Binding Characterization n° 2
3.3.1. Experimental Method

3.3.2. Target Identity

3.3.3. Target State

3.3.4. Results

Etc.

4. Affinity Reagent Applications

Each application of the affinity reagent in an actual experiment should be reported by following the template provided below.

4.1. Application n° 1

4.1.1. Experimental Method Each experimental procedure by which a binder is applied should be clearly described,  with both the scope and the 
limitations of the assay clearly delineated. 

4.1.2. Target Identity
The target(s) of a validation experiment should be clearly identified, preferably by an accession number to a recognised 
protein sequence database e.g. UniProtKB. When the target may be a mixture of proteins, e.g. several splice variants 
or products of closely related genes, this should be stated. If other contaminating proteins may be present, this should 
also be made clear

4.1.3. Target State The state of the target protein, if known/assumed, in a validation experiment (e.g. native/denatured) should be given if 
this is not immediately apparent from the assay type.

4.1.4. Results Results of the experiment.



4.2. Application n° 2
4.2.1. Experimental Method

4.2.2. Target Identity

4.2.3. Target State

4.2.4. Results

Etc.



5. Supplementary Table 2. A MIAPAR-compliant document presenting information described in Cornillot 
et al, 1998 [1].

1. Header

1.1. Responsible person or role
1.1.1 Contact Person Dominique Bladier

1.1.2. Organization Laboratoire de Biochimie et Technologie des Protéines, Université Paris Nord, UFR Santé, Médecine et Biologie 
Humaine, 74, rue Marcel Cachin, 93017 Bobigny Cedex, France

1.1.3. Contact E-mail

2. Molecular entities

2.1. Target

2.1.1. Description Human galectin-1(hGal1)
UniProtKB id: P09382

2.1.2. Production See  (Bladier et al., 1989)

2.1.3. Molecular Characterization See  (Bladier et al., 1989)

2.2. Affinity Reagent

2.2.1. Description
2.2.1.1. Affinity Reagent Identifier

Antibody to human brain galectin-1. 
Clone name: C2D1 and C2D2
See (Cornillot et al, 1998)

2.2.1.2 Affinity reagent class Immunoglobulin – full length monoclonal antibody

2.2.2 Production
2.2.2.1 Host organism Balb/c mice from IFFA CREDO (L’Arbresle,  France)  primed with pristane (2,6,10,14 

tetramethylpentadecane)
2.2.2.2  Affinity reagent synthesis 
and purification See Detailed steps below.

2.2.2.2 Affinity reagent synthesis and purification



Step name Materials Reagents Methods
Hybridoma 
production
CV term: 
PAR:1105

Cell fusion Mouse splenocytes PEG 1500 was 
purchased from 
Boehringer Mannheim 
(Meylan, France)

Splenocytes were fused with non-Ig producing mouse 
myeloma cell line Ag8-X63 as described by Köhler and Milstein 
(1975) with PEG mediated fusion. 

Non-Ig producing mouse 
myeloma cell line Ag8-X63 
-X63 from ECACC (Salisbury, 
UK)

Hybridoma 
screening

hGal1 (P09382) ELISA
CV term: PAR:0411rhGal3 (P17931)

Cell cloning
CV term: PAR:1048

hGal1-positive and rhGal3-
unreactive hybridomas

Two step limiting dilution cycle performed until obtaining “all-
positive” plates (Harlow and Lane, 1991).

Antibody harvesting
CV term: PAR:1137

Balb/c mice were from IFFA 
CREDO (L’Arbresle, France) 
primed with pristane 
(2,6,10,14 
tetramethylpentadecane) 

Mouse ascites
Balb/c mice primed with pristane (2,6,10,14 
tetramethylpentadecane) were injected i.p. with 5–10*106 
hybrid cells suspended in 1 ml of RPMI. Ascitic fluid was 
collected 2–3 weeks later.

Antibody purification T-gel MAbs were purified by salt-promoted-adsorption on T-gel 
(Belew et al., 1990) and anti-Gal1 activity was checked by 
ELISA.

Antibody typing Isotyping kit (Sigma) Ig typing of the mAbs was performed according to the 
manufacturer’s instructions.

3. Affinity Reagent / Target Interaction

3.1. Binding Description
3.1.1. Sensitivity The two mAbs detected 1ng of hGal1, i.e., about 35x10-6 nmol.

3.1.2. Epitope recognized The mAbs likely bind to identical or very close epitopes.  The epitope is not localized in the carbohydrate recognition 
domain of hGal1.

3.1.3. Binding Constant Ka values:  5.6x107M-1  for C2D1  and 3.6x107M-1  for C2D2  measured by ELISA (PAR:0411)  and calculated by 
Scatchard Plot.



3.1.4. Selectivity
Both mAbs specifically bound hGal1  but failed to recognize the human and murine Gal3.  mAb revealed hGal1  as a 
unique polypeptide in the extracts of human and rat brain and Vero cells but not of murine brain;  rhGal2  was not 
immunodetected.

3.1.5. Applications Immunohistochemistry

3.2. Sensitivity to hGal1

3.2.1. Experimental Method

Micro well ELISA.  CV Term: PAR:0411
Materials:
hGal1 (P09382) Crude supernatant (100 ml) or purified
antibodies diluted 1:1000 with 0.01% BSA (w/v) in 0.1 M PB
Reagents : 
0.1M Na2HPO4/NaH2PO4 buffer pH 7.6
Peroxidase-conjugated rabbit anti-mouse Ig (Jackson IR, West Grove, PA)
Blocking solution 3% BSA
orthophenylene diamine chloride (OPD) as peroxidase substrate 0.5 M H2SO4.

3.2.2. Target Identity hGal1 (P09382)

3.3.3. Target State Crude supernatant (100 ml) or purified

3.3.4. Results The two mAbs detected down to 1ng of hGal1, i.e., about 35x10-6 nmol. 
The interaction was not affected by the presence of lactose up to 0.5 M.

3.3. Sensitivity to galectin-1/asialofetuin complexes

3.3.1. Experimental Method

Micro well ELISA.  CV Term: PAR:0411
antibodies diluted 1:1000 with 0.01% BSA (w/v) in 0.1 M PB
Materials:
hGal1(P09382)
asialofetuin
Reagents : 
0.1M Na2HPO4/NaH2PO4 buffer pH 7.6
Peroxidase-conjugated rabbit anti-mouse Ig (Jackson IR, West Grove, PA)
Blocking solution 3% BSA
orthophenylene diamine chloride (OPD) as peroxidase substrate 0.5 M H2SO4.

3.3.2. Target Identity galectin-1/asialofetuin complexes

3.3.3. Target State Complexed

3.3.4. Results The two mAbs detected down to 1ng of hGal1, i.e., about 35x10-6 nmol. 
The interaction was not affected by the presence of lactose up to 0.5 M.



3.4. Epitope Recognized

3.4.1. Experimental Method
Competition binding
CV term: PAR:0405
Materials :
unlabelled mAbs

3.4.2. Target Identity hGal1

3.4.3. Target State

3.4.4. Results
The extent of epitope overlap was determined by competition assay using the two unlabelled mAbs;  their mutual 
inhibition capacity suggests that they likely bind to identical or very close epitopes. 
Binding to hGal-1/asialofetuin complexes indicates that its epitope is not localized in the carbohydrate recognition 
domain of hGal-1.

3.5. Affinity Constant

3.5.1. Experimental Method

ELISA. Binding experiments see (Murray and Brown ,1990).
CV Term: PAR:0411
Materials:
Biot-hGal1 mAb
Reagents:
streptavidin–peroxidase, OPD

3.5.2. Target Identity Biot-hGal1

3.5.3. Target State

3.5.4. Resultats Ka values were calculated as 5.6x107M-1 for C2D1 and 3.6x107M-1 for C2D2

3.5. Selectivity

3.5.1. Experimental Method

ELISA
CV term: PAR:0411
Materials :
hGal1 (P09382)
rhGal3 (P17931)
mGal3 (P16110)

Immunoblotting
CV term: PAR:0113
Materials:
hGal1
Tissue extracts

3.5.2. Target Identity
hGal1 (P09382)
rhGal3 (P17931)
mGal3 (P16110)

hGal1
Tissue extracts

3.5.3. Target State



3.5.5. Results Selected mAbs specifically bound hGal1  but did not 
recognize human and murine Gal3

Selected mAb revealed hGal1 as a unique polypeptide in 
extracts of human and rat brain and Vero cells but not of 
murine brain; rhGal2 was not immunodetected either.

4. Affinity Reagent Applications

Each application of the affinity reagent in an actual experiment should be reported by following the template provided below.

4.1. Histochemical Study (Bladier et al., 1989)

4.1.1. Experimental Method

Immunochemistry
CV term: PAR:1027
Materials:
Sections of adult rat olfactory bulb
mAb (ascitic fluid diluted 1:200 in saturation buffer supplemented with 0.1% Triton X-100)
Reagents:
3% BSA
10% normal horse serum
biotinylated horse anti-mouse  antibody
streptavidin–peroxidase
diaminobenzidine as substrate.

4.1.2. Target Identity Sections of adult rat olfactory bulb

4.1.3. Target State Natural

4.1.4. Results Positive staining of second-order neurons, mitral cells in mitral cell layer, and tufted cells in the external plexiform layer, 
as well as interneurons, and periglomerular cells,. Cells of the granular cell layer were also immunodetected.
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2.Supplementary Figure 1. Experimental scheme corresponding to the example of 
binder production from Cornillot et al, 1998 [18].


