
SUPPLEMENT 

Construction of domain swap mutant cDNAs 

    The cDNAs which encode domain swap mutants of HMGN proteins (Figure 2) were 

created by overlap extension PCR (Horton et al., 1989). Briefly, cDNA which encodes 

each of four parts of HMGN1 or HMGN2 (Figure 2) was amplified by PCR using the 

primers which contain the matched DNA sequence of other HMGN cDNA at their 5’ end. 

This extended matched DNA sequence at cDNA fragment ends will overlap and act as 

primers for each other. The amplified DNAs were mixed depending on the combination 

of domains of mutants. For example, for construction of HMGN2-N1NBD mutant, three 

cDNA fragments, N-terminus domain from HMGN2, nucleosome binding domain from 

HMGN1 and C-terminus from HMGN2, were mixed and processed for extension by PCR. 

In this extension process, the mixed cDNA fragments will anneal at their extended 

matched sequence and produce the cDNA encoding for domain swap mutant, HMGN2-

N1NBD.   Finally, the domain swap mutant cDNA constructs were cloned into the NdeI-

BamHI site of the bacterial  expression plasmid pET30a (Novagen).  These proteins were 

expressed in E. coli, then purified as described above. All plasmids were sequenced to 

ensure coding fidelity. 

Electrophoretic mobility shift assay 



     Core particles were incubated with the various concentrations of HMGN1, HMGN2 or 

HMGN mutants in 2 x TBE (180 mM Tris, 180 mM boric acid, and 2 mM EDTA, pH8.3) 

containing 1 % (w/v) Ficoll 400 on ice for 15 min. The mixtures were electrophoresed on 

5% polyacrylamide gel in 2 x TBE gel at 4 °C. After electrophoresis, gels were stained 

with EtBr and then processed for photograph. Dissociation constants for  each HMGN 

proteins was calculated as described previously (Postnikov et al., 1994). 

In vitro Phosphorylation and HAT assay 

   For in vitro phosphorylation assay, core particles were incubated with various 

concentrations of HMGN1, HMGN2 or HMGN mutants in 9 µl of Phosphorylation assay 

buffer (25 mM Hepes-NaOH, pH7.5, 10 mM MgCl2, 1 mM ATP, 5 mM β-

glycerophosphate, 1 mM DTT, 1 mM EGTA, phosphatase inhibitor cocktail (SIGMA)) 

containing γ-32P ATP and incubated at 4 °C for 15 min. Then phosphorylation reaction 

was initiated by addition of 1 µl of 25 ng/µl MSK1 (Upstate) to the mixtures, and the 

mixtures were incubated at 30 °C for 30 min. The kinase reaction was stopped by 

addition of SDS gel loading buffer (62.5 mM Tris-HCl, pH 6.8, 1% SDS, 10 mM 2-

mercaptoethanol, and 10% glycerol), followed by boiling for 5 min. The samples were 

separated on 15 % SDS-PAGE, and then stained by CBB, and either autoradioagraphed 

or transferred to PVDF membrane for western blot analysis.  
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    For in vitro HAT assay, core particles was incubated with HMGN protein in 9 µl of 

HAT assay buffer (50 mM Tris-HCl, pH8.0, 10 % (v/v) glycerol, 1 mM DTT, 0.1 mM 

EDTA and 10 mM butyric acid) containing 14C-Acetyl CoA at 4 °C for 15 min. Reaction 

was initiated by addition of 1 µl of 50 ng/µl PCAF (Upstate), and then mixtures were 

incubated at 37 °C for 30 min. Then the reaction mixtures were processed for 

visualization of incorporated radioactivity into histone H3 by Phosphoimager. 

     All quantifications of incorporated radioactivity into histone H3 were done with 

ImageQuant software (Amersham Biosciences). 

Western blot 

The blotted membrane was blocked with 5 % dried milk/PBS-T (1x PBS, 0.1 % Tween-

20, 1x phosphatase inhibitor cocktail, SIGMA). Then anti-phospho serine 10 H3 antibody 

(Upstate), anti-phospho serine 28 antibody (Upstate) or anti-histone H3 antibody was 

added, and incubation was carried out at 4 °C for overnight.  The bound primary antibody 

was detected by HRP-labeled anti-rabbit IgG antibody (PIERCE) and ECL plus western 

blotting detection system (Amersham Biosciences).  
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