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Live Webinar Q&A Sheet: 

Quickly Screen Peptides, Proteins, and Nanoparticles for Size and 

Aggregation Using Advanced Methods 

The recorded webinar may be viewed from the Biotherapeutics webinars page. 

These questions were submitted by live viewers. Additional information on MALS, 

DLS, and FFF may be found on the Wyatt web Library under webinars, application 

notes, featured publications and bibliography, as well as on the corresponding 

Product page and Theory page of our web site.  

Please contact info@wyatt.com with any additional questions.  

 

Static Light Scattering 

Q: Since the DLS plate reader also measures static light scattering, can this 
be used as a replacement for SEC-MALS? 

A: The DynaPro® Plate Reader III is not a replacement for SEC-MALS. Multi-
angle light scattering coupled to size-exclusion chromatography allows the user 
to measure molar mass distributions, which are not possible without upstream 
fractionation.  

On the other hand, users may find it useful to analyze samples in batch mode by 
DLS with the plate reader before injecting the samples onto their column; this 
helps to ensure the samples are well dissolved and the columns will not be 
ruined by poor quality, contaminated samples. 

 

Q. How is molecular weight measurement affected by the presence of a 
variety of proteins or other large molecules in the sample matrix? 

A. The presence of a variety of molecules of varying molar masses will 
significantly affect the molecular weight measurement. Because SLS in a well 
plate is a batch (unfractionated) method, the measured molecular weight is an 
intensity-weighted average of all species in solution.  

http://www.wyatt.com/Webinars/Biotherapeutics
http://www.wyatt.com/Library
http://www.wyatt.com/DynaPro
http://www.wyatt.com/theory/DLS
mailto:info@wyatt.com?subject=October%202014%20Webinar%20follow-up
http://www.wyatt.com/DynaPro
http://www.wyatt.com/SEC-MALS
http://www.wyatt.com/DLS
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Q:  Usually we calibrate MALS static light scattering with toluene, but we 
cannot use toluene in plastic plates. How is SLS calibrated in plates? 

A:  We utilize 40 kDa dextran in a carefully prepared concentration series 
spanning 1 – 10 mg/mL. The scattering intensities are fit to the light scattering 
equation including second virial coefficient  𝐾∗𝑐 𝑅 = 1 𝑀 + 2𝐴2𝑐⁄⁄   to ensure an 
accurate calibration constant for the plate. The lot certified dextran standard is 
provided with the instrument and is of sufficient quantity to last for several years. 

  

Q. Can a DynaPro Plate Reader II be upgraded to add SLS capability? 

A. Yes, if it is less than two years old. Please contact info@wyatt.com for 
details. 

 

Dynamic Light Scattering 

Q. What is the low-end size range for accurate measurement of 
nanoparticles? 

A. The DynaPro Plate Reader III is accurate for particles in the size range of 
0.5 nm – 1000 nm radius (1 – 2000 nm diameter).  

 

Q. How does the instrument 'screen' raw DLS correlation data to make sure 
it's not trying to fit very noisy raw data? 

A. There are options for manual and automated data filtering based on 
parameters like autocorrelation baseline, sum of squares (goodness of fit to 
autocorrelation function), etc. These parameters are customizable, and training 
on how and when to apply them is provided with an instrument purchase or in our 
Light Scattering University classes. 

 

Q. Do you know how Hanlon et. al. (2010) measured error bars? Were they 
based on PDI? Or sample-to-sample variation? I'm surprised they were able to 
differentiate between 2 and 3 nm. 

A. This was, in fact, a beautiful and rigorous set of experiments. The 
concentration series were prepared in quintuplicate, and each well was 
measured 50 times for a total of 250 measurements per concentration of each 
sample. Error bars in all images in the webinar represent standard deviation. For 
more information, this article can be freely accessed at: 
http://www.cell.com/biophysj/fulltext/S0006-3495(09)01609-9  

mailto:info@wyatt.com
http://www.wyatt.com/LSU
http://www.cell.com/biophysj/fulltext/S0006-3495(09)01609-9
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In general, if samples are very carefully prepared and include replicates to allow 
for discarding outliers, then size changes on the order of a few percent can be 
reliably determined, as demonstrated in the Hanlon article. 

 

Screening applications 

Q. Will this method work for high-throughput screening (HTS)? 

A. Yes, if the question refers to high-throughput screening for size, 
aggregation and stability. The DynaPro Plate Reader is an ideal tool for high-
throughput screening of protein and nanoparticle formulations or process 
development:  

- the well plate format allows convenient analysis of many samples 

- DLS and SLS are non-destructive techniques, which means the well plate can 

then be transferred to other plate-reader or plate-sampler instruments 

- the DynaPro Plate Reader fits into the well-plate ecosystem in the lab. It can be 

interfaced with robotics for full automation. 

This instrument is not appropriate for HTS of ligand binding to targets such as 
proteins or cells. 

 

Q. Does A2 >0 indicate a propensity of sample formulation to be unstable? or 
is it the reverse? 

A. A more positive A2 or kD value indicates more repulsive (less self-
attractive) interactions in the sample, which are correlated with higher stability. A 
negative value indicates more attractive interactions, so aggregation is more 
likely to happen.  

It is important to remember that A2 incorporates all of the interactions occurring 
simultaneously which might include both attractive and repulsive types. The 
transition between net-attractive and net-repulsive occurs at a positive value 

corresponding to the excluded-volume interaction (~ 5.6 x 10-5 molmL/g2 for 
IgG).  
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Q. Can we study pH and temperature dependence on protein-protein 
interactions? 

A. Yes, the instrument is often used for this application. Just load the plate 
with the protein in buffers covering the desired range of pH, select the desired 
temperature ramp (continuous or discrete steps) in the software, and click Run! 

 

Q. Using the DynaPro Plate Reader, can I quantitatively measure how much 
of my sample is monomer and how much has aggregated? 

A. Dynamic light scattering cannot resolve mixtures of monomer, dimer or 
trimer. It can characterize aggregation in two ways: 

- It can distinguish monomer from larger aggregates. Typically, a size difference 

of 3-5X in radius is needed to distinguish two species in solution. The instrument 

is able to quantify the percent of scattered light intensity coming from each peak, 

and the intensity can be converted to % mass or % number in the software. 

While some assumptions are made in this conversion, the quantitative results for 

monomer and aggregate are quite good. 

- If the aggregation takes the form of small oligomers such as dimer and trimer, 

they will appear in a single population (‘mode’) of the size distribution together 

with the monomer and will impact the polydispersity, or width of the distribution. 

DYNAMICS quantifies %Pd which is related to the width of the peak, In addition, 

SLS measurements will show an increase in the weight-averaged molar mass as 

more and more aggregates are formed. Because of the weight-averaging, 

dimers and trimers affect the molar mass value disproportionately relative to 

monomers and their presence is emphasized. 

 

Q. Could you get a simple turbidity reading of wells with this plate reader? 

A. Turbidity is generally measured in one of two ways: extinction (decrease in 
transmittance) and scattering. While the extinction method is not supported by 
the DLS/SLS plate reader, we do offer a procedure to calibrate the scattered 
intensity in terms of Nepholometric Turbidity Units and so use the DynaPro Plate 
Reader III to determine turbidity. 

 

Nanoparticles and other applications 

Q. Can we determine Kd for nanoparticle-tagged antibody interacting with 
antigen in a solution?  
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Will the instrument measure protein (peptide) -nanoparticle interaction? 

A. Under certain circumstances, it is possible to measure qualitatively various 
hetero-interactions such as a those between nanoparticle-tagged antibodies and 
solubilized antigens using light scattering. The DLS plate reader is capable of 
simultaneously measuring proteins and nanoparticles in the same sample. If the 
protein and nanoparticle interact, DLS may detect a size change, but this 
depends on the relative % change. For example, a uniform layer consisting of 
IgG with hydrodynamic radius of 5 nm, covering the surface of a 25-nm radius 
bead, represents a 20% change in the overall diameter, which is readily 
measured. The same antibody layer on a 150-nm bead would be more difficult to 
detect, since it only represents a 3% change, and partial coverage of the surface 
also decreases the apparent rh change. Such a measurement has been 
demonstrated in Bhirde A.A. et al (2017), Nanoscale 9:2291-2300.  

DLS measures non-specific, protein-protein homo-interactions via the diffusion 
interaction parameter kD, which is distinct from Kd, the equilibrium dissociation 
constant. The former kD pertains primarily to the stability of proteins in solution 
while the latter pertains to binding affinity between molecules forming a well-
defined complex. In the webinar, both types of analyses were presented for 
proteins. The similarity of the terms can lead to confusion! However, 
DYNAMICS® software only supports the calculation of the diffusion interaction 
parameter based on the concentration dependence of the diffusion coefficient. It 
does not support calculation of the equilibrium dissociation constant. Those who 
are well-versed in such analyses may be able to utilize the molar mass or size 
data from a concentration/composition series measured in the DynaPro Plate 
Reader to determine equilibrium dissociation constants. For an overview of how 
light scattering can measure interactions, please see 
www.wyatt.com/Interactions.  

 

Q. Does DLS have applications for other types of particles, such as 
cyclodextran folding and particle size. How about fiber applications? 

A. Yes! Many types and classes of particles can be analyzed by DLS. Please 
see the following article for an example of cyclodextrin analysis with a Wyatt 
Plate Reader: http://www.mdpi.com/1420-3049/21/7/963/htm  

 Fiber applications are less common, and restricted to sizes around 1 µm 
or less. Our applications team would be happy to discuss these samples in more 
detail – please contact info@wyatt.com. 

 

http://www.wyatt.com/Interactions
http://www.mdpi.com/1420-3049/21/7/963/htm
mailto:info@wyatt.com
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Q. Can we measure aggregation of a peptide in plasma or whole blood? 

 Has anybody tried measuring blood, plasma proteins? 

A. A sample as complex as blood or serum makes DLS analysis more 
difficult. The presence of cells in whole blood essentially precludes such 
analyses. It might be possible to measure peptide aggregation in serum if the 
peptide aggregates are large compared to serum components such as albumin, 
antibodies and lipoproteins present in the serum. Also, there are several 
examples in the literature of DLS measurements of serum proteins, especially 
serum albumin and its effect on probe nanoparticles or other proteins. 

 

Q. Which of your techniques is most suited for small molecule polymer 
colloids and micelles? 

A. DLS is a great place to start to get a sense of the size and distribution of 
polymers and micelles in solution. DLS is also a great tool to measure the critical 
micelle concentration (CMC) – prepare a series of concentrations and use DLS 
to detect the lowest concentration at which micelles begin to form. 

 For more careful characterization you could use a fractionated technique 
such as SEC-MALS or FFF-MALS to measure the molecular weight and size 
distributions of the various species present. 

 

General 

Q. What is the volume requirement to get good DLS and SLS results in 
plates? Is this affected by your choice of well plate? 

A. The required volume per well depends on the well plate chosen for the 
experiment. If using a 96 well plate, the volume requirement is approximately  
100 μL. If using a 384 well plate, the volume requirement is approximately  

20 - 50 μL. If using a 1536 well plate, the volume requirement is approximately  

4 - 6 μL. Different styles of plate may require different minimum volumes. 

 

Q. How does filtering the buffers to 0.2 um prior to sample prep affect the 
quality of the results? 

A. Filtering of buffers before sample prep is a great way to remove large 
contaminants that might interfere with the measurements, since very large 
contaminating particles in solution scatter a large amount of light, which makes it 
difficult to detect the small amount of light scattering from small particles. 

http://www.wyatt.com/SEC-MALS
http://www.wyatt.com/FFF-MALS
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Removing the contaminants can improve measurement quality for the primary 
sample and we recommend filtering buffers to 0.1 µm or less.  

 

Q. How sensitive is DLS technique to small interferences from contamination 
like specs of dust or hair? 

A. Dynamic light scattering is very sensitive to contamination, particularly 
something the size of dust or hair. Because particles like that are so large, they 
scatter an extraordinary amount of light which interferes with the sample 
analysis. To remove contamination, we recommend filtering samples before 
analysis, or at the very least, filtering the solvent before dissolving the sample. 

 

Q. How much does this DLS cost? 

A. Please contact info@wyatt.com for more information or request a quote on 
our website at https://www.wyatt.com/products/request-product-quote.html. 

mailto:info@wyatt.com
https://www.wyatt.com/products/request-product-quote.html

