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Statement of Significance:   
Many of the fundamental biological processes across all organisms are directed by the expression 
of genes.  Genes are, in turn, regulated by transcription factors that can either activate or silence 
regions of DNA.  Here, we describe the interactions of a set of transcription factors that form a 
critical component in the genetic regulation of the immune system using a robust soluble 
expression system.  The proteins p50 and p65 form both homodimers (p50/p50 and p65/p65) and 
heterodimers (p50/p65) that determine the DNA sequences these transcription factors bind to, as 
well as which genes they activate.  We have defined the preferential association of p50 and p65 
using a precision technique called “MS-MS.”  These results shed further biophysical insight into 
how association of these proteins regulates gene transcription and protein expression. 
 
  



Supplementary Figure 1.  Comparison of human and mouse p50 RHD (residues 1-420). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Supplementary Figure 2.  Comparison of human and mouse p65 RHD (residues 1-360). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  



Supplementary Figure 3.  Comparison of human p65 RHD (residues 1-359) and p50 RHD 
(residues 1-410). 
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Biancalana et al - Figure S3

Native MS (ESI-MS) time-course of subunit exchange between p50-1/p50-1 (white 
circles) and p50-2/p50-2 (white circles with tails) RHD dimers.  The upper right 
panel shows the relative populations of each species from 0-1400 minutes.  Note 
that values obtained for the homodimeric species have been averaged to generate 
the decay curve.  The lower right panel shows the data corresponding to the region 
bracketed above, showing the relative populations of each species from 0-400 
minutes.
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Supplementary Figure 4
Subunit exchange between p50 RHD dimers at room temperature.  
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Biancalana et al - Figure S4

 
Native MS (ESI-MS) time-course of subunit exchange between p65-1/p65-1 (black 
circles) and p65-2/p65-2 (black circles with tails) RHD dimers.  The upper right 
panel shows the relative populations of each species from 0-1400 minutes.  Note 
that values obtained for the homodimeric species have been averaged to generate 
the decay curve.  The lower right panel shows the data corresponding to the region 
bracketed above, showing the relative populations of each species from 0-400 
minutes.
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Supplementary Figure 5
Subunit exchange between p65/p65 RHD dimers at room temperature.  
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Biancalana et al - Figure S5

Native MS (ESI-MS) time-course of subunit exchange between p50-1/p50-1 (white 
circles) and p65-1/p65-1 (black circles) RHD dimers.  The upper right panel shows 
the relative populations of each species from 0-1400 minutes.  Note that values 
obtained for the homodimeric species have been averaged to generate the decay 
curve.  The lower right panel shows the data corresponding to the region bracketed 
above, showing the relative populations of each species from 0-400 minutes.
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Supplementary Figure 6
Subunit exchange between p50/p65 RHD dimers at room temperature.  
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Biancalana et al - Figure S6

 
Native MS (ESI-MS) time-course of subunit exchange between p50-1/p65-1 (white 
and black circles) and p50-2/p65-2 (white circles with tails and black circles with 
tails) RHD dimers.  These data demonstrate the remarkable kinetic stability of the 
p50/p65 RHD heterodimers at RT.  Only negligible subunit exchange is observed 
over the crouse of the experiment (exceeding 800 seconds).

Supplementary Figure 7
Subunit exchange between p50-1/p65-1 and p50-2/p65-2 RHD dimers at room temperature. 
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Supplementary Table 1.  DSF thermal melts conducted on p50 RHD. 
 

 50 mM NaCl 
(°C) 

150 mM NaCl 
(°C) 

Protein alone 48.2 +/- 0.4 48.6 +/- 0.4 
Heparin 53.0 +/- 0.3 52.9 +/- 0.4 

κB_20mer ds oligo 58.6 +/- 0.3 52.4 +/- 0.2 

κB_20mer ss oligo 48.7 +/- 0.4 49.2 +/- 0.4 

non-specific 20mer ds oligo 50.6 +/- 0.4 49.4 +/- 0.3 
 
 
 

Supplementary Table 2.  DSF thermal melts conducted on p65 RHD. 
 

 50 mM NaCl 
(°C) 

150 mM NaCl 
(°C) 

Protein alone 51.2 +/- 0.3 50.8 +/- 0.4 
Heparin 55.9 +/- 0.2 56.5 +/- 0.4 

κB_20mer ds oligo 61.5 +/- 0.4 55.5 +/- 0.3 

κB_20mer ss oligo 55.8 +/- 0.4 50.8 +/- 0.3 

non-specific 20mer ds oligo 52.6 +/- 0.4 52.4 +/- 0.3 
 
 


	Biancalana_Supplementary_Information_Revised
	Biancalana_Supplementary_Information_MERGED_Revised
	Biancalana_Supplementary_Information_Revised
	Biancalana_Figures_SI_Revised
	Figure S4.ai
	Figure S5.ai
	Figure S6.ai
	Figure S7.ai



