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November 19th, 2018
To: JoVE,

Dear Editor,

Enclosed please find the submission version of our manuscript entitled "High resolution Ion Exchange chromatography (IEX) coupled to Multi Angle Light Scattering (MALS) – a method for protein separation and characterization" by Amartely et al. to consider for publication in JoVE.

IEX-MALS is a powerful method for protein separation and characterization that we recently introduce in a Scientific Reports publication: {Amartely, et. al. - Coupling Multi Angle Light Scattering to Ion Exchange chromatography (IEX-MALS) for protein characterization. Scientific Reports. 8 (1), 6907, doi: 10.1038/s41598-018-25246-6 (2018)}.

The combination of the high-resolution separation technique IEX with the accurate molar mass analysis achieved by MALS allows characterization of heterogenous protein samples, including mixtures of oligomeric forms or protein populations, even with very similar molar masses. Therefore, IEX-MALS provides additional level of protein characterization and is complementary to the standard SEC-MALS technique.

Here we describe a protocol for a basic IEX-MALS experiment using a standard protein bovine serum albumin (BSA). IEX separates BSA to its oligomeric forms allowing molar mass analysis by MALS of each individual form. Optimization of an IEX-MALS experiment is also presented and demonstrated on BSA, achieving excellent separation between BSA monomers and larger oligomers. IEX-MALS is a valuable technique for protein quality assessment since it provides both fine separation and molar mass determination of multiple protein species that exist in a sample. In the previous manuscript, we show a comparison of IEX-MALS and SEC-MALS analysis for several types of samples, including proteins with overlapping peaks, oligomers and peptides, showed that IEX-MALS provides another level of protein characterization and can resolve the SEC-MALS limitations, in particular for those samples that do not properly fit a typical SEC-MALS experiment.
We believe that our manuscript is of high general interest to the readers of JoVE from several aspects:
1) We practically describe a protocol for a basic IEX-MALS experiment and demonstrate this method on a standard protein (BSA)
2) We show how to prepare the system, sample, buffers, how to choose and develop an IEX method step by step and how to analyzed IEX-MALS experimental data

3) We show how to optimize the experiment in order to obtain better separations and more accurate results, and which additional variables can be use
We suggest the following referees for the manuscript:

1. Dr. Ario de Marco, University of Novo Gorica, Slovenia. Email: ario.demarco@ung.si 
2. Dr. Arie Geerlof, Helmholtz Zentrum München, Germany. Email: arie.geerlof@helmholtz-muenchen.de
3. Dr. Svend Kjaer, Francis Crick Institute, United Kingdom, Email: Svend.Kjaer@crick.ac.uk 
We hope that you will find our manuscript appropriate for publication in JoVE.
                                            Sincerely yours,

                      Mario Lebendiker 

mario.l@mail.huji.ac.il 
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