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Table 1. Kinetic and equilibrium association constants of various 
CD16 molecules interacting with hIgG1 or total hIgG (*) 

Receptor Assay kr 
(s-1) 

AcKf 

(10-6µm4s-

1) 

AcKa 

(10-6µm4) Reference

Glycosylated 
sCD16a MP 0.69 0.34 0.49 This work

Glycosylated 
CHO CD16aTM MP 0.34± 

0.05* 
0.25 ± 
0.11* 

0.74± 
0.3* [4] 

Glycosylated 
CHO CD16aGPI MP 0.42± 

0.02* 
0.77 ± 
0.29* 

1.8± 
0.7* [4] 

Aglycosylate
d sCD16bNA2 MP 0.98 0.18 0.19 This work

Glycosylated 
CHO CD16bNA2 MP 0.70 ± 

0.11 
0.28 ± 
0.046 

0.40 ± 
0.02 [5] 

Glycosylated 
K562 CD16bNA2 MP 0.50 ± 

0.06* 
0.21 ± 
0.027* 

0.41 ± 
0.02* [6] 

  kr 
(s-1) 

kf 
(µµµµM-1s-1) 

Ka 
(µµµµM-1)  

Glycosylated 
sCD16a SPR 0.0057 ± 

0.00036
 0.00818 ± 

0.00028
 1.41 ± 

0.08
 [7] 

Glycosylated 
sCD16bNA2 SPR 0.00098± 

0.0003 
0.00113
± 0.0003 

1.3 ± 
0.6 [3] 

Aglycosylate
d sCD16bNA2 SPR 0.00193± 

0.0002 
0.0021± 
0.0003 

1.1± 
0.2 [3] 

Aglycosylate
d sCD16bNA2 SPR 1.4 ± 

0.013
 0.54 ± 

0.016
 0.40 ± 

0.013
 [8] 

 
DISCUSSION 
 The primary goal of this study is to determine how the membrane 
anchor and glycosylation of CD16 affect its ligand binding. Previous 
studies have shown that CHO cell CD16aGPI had a 3-fold higher 
affinity for hIgG than CHO cell CD16aTM and a 6-fold higher affinity 
for hIgG than CHO cell CD16bNA2, which also is GPI-anchored [4-6]. 
The sCD16a/hIgG1 effective affinity measured from the present work 
is similar to that of the previous CD16aTM/hIgG data. Since the 
extracellular domains of CD16aGPI and CD16aTM are identical, which 
are also identical to the CD16a portion of the sCD16a-Ig chimera that 
is fused with a hIgG1 Fc [2], these data isolate the GPI anchor as the 
likely cause of affinity difference rather than the TM anchor, the lack 
thereof, or the fusion of it to IgG1 Fc. 
 If the GPI anchor was indeed primarily responsible for the 
difference between the hIgG1 binding affinities of CHO cell 
CD16bNA2 and sCD16bNA2, then the glycosylation difference between 
the two molecules would have little effect. This is consistent with the 
previous report using the SPR technique to analyze hIgG1 binding of a 
glycosylated and an aglycosylated forms of sCD16NA2 [3]. 
 The differences in the kinetic rates and affinities for hIgG (and 
hIgG1) of various CD16 molecules measured by the micropipette are 
modest. By comparison, those measured by SPR exhibit substantial 
discrepancies (Table 1). This is most evident in the results reported by 
references 3 and 8, which used the same sCD16bNA2 that showed 
identical crystal structures [9,10]. 
 The micropipette adhesion frequency assay makes in situ 
measurements of receptors and ligands bound to apposing cell 
surfaces, resulting in the so-called two-dimensional (2D) kinetic 
parameters. By comparison, in the SPR experiment one molecule is 
immobilized on the sensor surface but the other molecule is flowing in 
solution, resulting in 3D kinetics. As such, the units for affinity are 
different - the 2D effective affinity AcKa

0 is reported in the unit of µm4, 
and the 3D affinity Ka is reported in the unit of µM-1 – hence they 

cannot be directly compared. On the other hand, the reverse-rates are 
of the same units in both the 2D and 3D assays, and there have been 
reports suggesting agreements between 2D and 3D reverse-rates. 
While the 2D kr

0 of sCD16NA2 dissociating from hIgG1 measured by 
the micropipette (present work) is similar to one of the 3D kr measured 
by SPR [8], those of sCD16a measured from the two assays differ 
dramatically, despite the fact that identical sCD16a were captured by 
214.1 in both assays. Clearly, additional work is required to sort out 
these questions.  
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