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Light Scattering for the Masses©

ntibody-antigen binding, hormone-receptor 
interactions, and many other common biomo-
lecular interactions occur at stoichiometries 

other than 1:1. The Wyatt Calypso system utilizes 
composition-gradient multi-angle light scattering (CG-
MALS) to determine both the affi nity and binding stoi-
chiometry for macromolecules in solution with no need 
for immobilization or tagging, which may infl uence the 
interaction. In this study, we measured the interaction 
between an anti-thrombin antibody (Ab) and human 
thrombin α (Thr).

Human thrombin α and mouse monoclonal anti-
human thrombin antibody (Haematologic Technologies, 
Inc.) were diluted to ~20 µg/mL in phosphate buffered 
saline (PBS, pH 7.4) and fi ltered to 0.02 µm. Composi-
tion gradients were created using a Calypso II and 
delivered to an online UV/Vis concentration detector 
and DAWN HELEOS. An automated Calypso method 
was run, consisting of single component concentration 
gradients to quantify any self association and a dual-
component “crossover” composition gradient to assess 
the heteroassociation behavior. Heterocomplex forma-
tion was evident in the light scattering profi le which 
peaked as the solution composition approached the 
expected 1:2 Ab:Thr stoichiometry (Figure 1).

The light scattering data from each plateau in Fig-
ure 1 was best fi t in the Calypso software by an associa-
tion model which describes two equivalent thrombin 
binding sites per antibody molecule. As the ratio of 
Ab:Thr concentration changed, so also did the fraction 
of bound species present. At high Ab:Thr ratios, the (1 
Ab):(1 Thr) complex was most abundant; as the throm-
bin concentration increased and antibody concentration 
decreased, the (1 Ab):(2 Thr) complex dominated (Figure 
2). The equilibrium dissociation constant determined 
by CG-MALS, Kd = 8 nM, agreed well with the manu-
facturer’s data of Kd = 15 nM, as measured by ELISA. 
Furthermore, both thrombin and the antibody exhibited 
no propensity for self-association, a fi nding that could 
not be evaluated by conventional ELISA.

Figure 1:  Raw light scattering and composition data for self-
association and hetero-association gradients between human 
thrombin α and an anti-thrombin antibody.

Figure 2: Fitted light scattering and concentration data for 
Ab-Thr association. A) Light scattering data for Ab self-asso-
ciation (plateaus 0-4), hetero-association (plateaus 5-18), and 
Thr self-association (plateaus 19-23). The best fi t (red line) to 
the raw data (blue dots) is the sum of the LS contributions of 
each species present:  free Thr, free Ab, (1Ab):(1 Thr) complex, 
and (1 Ab):(2 Thr) complex. B) Mole fraction of each species 
present during hetero-association gradient as a function of 
total thrombin and antibody concentrations.
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