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1. Supporting tables 

Table S1. DNA sequences of all four constructs used in this study. Linker DNA sequence is in 

italics and highlighted. CpG sites are in bold and underlined.   

Construct DNA sequence Number of  

CpG sites 

Widom-

601 

(4x177) 

ATCAGTACTC TGGAGAATCC CGGTGCCGAG GCCGCTCAAT 

TGGTCGTAGA CAGCTCTAGC ACCGCTTAAA CGCACGTACG 

CGCTGTCCCC CGCGTTTTAA CCGCCAAGGG GATTACTCCC 

TAGTCTCCAG GCACGTGTCA GATATATACA TCCTGTACTT 

ACGCGGCCGC ACAGTACTAC TTACGCCTGG AGAATCCCGG 

TGCCGAGGCC GCTCAATTGG TCGTAGACAG CTCTAGCACC 

GCTTAAACGC ACGTACGCGC TGTCCCCCGC GTTTTAACCG 

CCAAGGGGAT TACTCCCTAG TCTCCAGGCA CGTGTCAGAT 

ATATACATCC TGTTCTAGAC TTACGCGAGT ACTACTTACG 

CGGCTGGAGA ATCCCGGTGC CGAGGCCGCT CAATTGGTCG 

TAGACAGCTC TAGCACCGCT TAAACGCACG TACGCGCTGT 

CCCCCGCGTT TTAACCGCCA AGGGGATTAC TCCCTAGTCT 

CCAGGCACGT GTCAGATATA TACATCCTGT ACTTACGCGG 

CCAGTACTAC TTACGCGGGC CTGGAGAATC CCGGTGCCGA 

GGCCGCTCAA TTGGTCGTAG ACAGCTCTAG CACCGCTTAA 

ACGCACGTAC GCGCTGTCCC CCGCGTTTTA ACCGCCAAGG 

GGATTACTCC CTAGTCTCCA GGCACGTGTC AGATATATAC 

ATCCTGTGCT AGCAGTACTA CCGGTGAT 

65 

Central 

dyad 

(4x177) 

GATCTTCATG GATATCCCCT GGAGAATCCC GGTGCCGAGG 

CCGCTCAATT GGTCGTAGAC AGCTCTAGCA CCGCTTAAAC 

GCACGTACGC GCGCGCGCCC GCGTTTTAAC CGCCAAGGGG 

ATTACTCCCT AGTCTCCAGG CACGTGTCAG ATATATACAT 

CCTGTGCGAT ATCGATGGAT CTTCATGGAT ATCCCCTGGA 

GAATCCCGGT GCCGAGGCCG CTCAATTGGT CGTAGACAGC 

TCTAGCACCG CTTAAACGCA CGTACGCGCG CGCGCCCGCG 

TTTTAACCGC CAAGGGGATT ACTCCCTAGT CTCCAGGCAC 

GTGTCAGATA TATACATCCT GTGCGATATC GATGGATCTT 

CATGGATATC CCCTGGAGAA TCCCGGTGCC GAGGCCGCTC 

AATTGGTCGT AGACAGCTCT AGCACCGCTT AAACGCACGT 

ACGCGCGCGC GCCCGCGTTT TAACCGCCAA GGGGATTACT 

CCCTAGTCTC CAGGCACGTG TCAGATATAT ACATCCTGTG 

CGATATCGAT GGATCTTCAT GGATATCCCC TGGAGAATCC 

CGGTGCCGAG GCCGCTCAAT TGGTCGTAGA CAGCTCTAGC 

ACCGCTTAAA CGCACGTACG CGCGCGCGCC CGCGTTTTAA 

CCGCCAAGGG GATTACTCCC TAGTCTCCAG GCACGTGTCA 

GATATATACA TCCTGTGCGA TATCGATG 

 

72 

Major 

groove 

(4x177) 

GATCTTCATG GATATCCCCT GGAGAATCCC GGTGCCGAGG 

CCGCTCAATT GGTCGTAGAC AGCTCTAGCA CCGCTTAAAC 

GCACGTACGC GCTGTCCCCC GCGTTTTAAC CGCGAAGGGG 

76 



ATCGCTCCCT AGCGTCCAGG CACGTGTCAG ATCGATACAT 

CCTGTGCGAT ATCGATGGAT CTTCATGGAT ATCCCCTGGA 

GAATCCCGGT GCCGAGGCCG CTCAATTGGT CGTAGACAGC 

TCTAGCACCG CTTAAACGCA CGTACGCGCT GTCCCCCGCG 

TTTTAACCGC GAAGGGGATC GCTCCCTAGC GTCCAGGCAC 

GTGTCAGATC GATACATCCT GTGCGATATC GATGGATCTT 

CATGGATATC CCCTGGAGAA TCCCGGTGCC GAGGCCGCTC 

AATTGGTCGT AGACAGCTCT AGCACCGCTT AAACGCACGT 

ACGCGCTGTC CCCCGCGTTT TAACCGCGAA GGGGATCGCT 

CCCTAGCGTC CAGGCACGTG TCAGATCGAT ACATCCTGTG 

CGATATCGAT GGATCTTCAT GGATATCCCC TGGAGAATCC 

CGGTGCCGAG GCCGCTCAAT TGGTCGTAGA CAGCTCTAGC 

ACCGCTTAAA CGCACGTACG CGCTGTCCCC CGCGTTTTAA 

CCGCGAAGGG GATCGCTCCC TAGCGTCCAG GCACGTGTCA 

GATCGATACA TCCTGTGCGA TATCGATG 
Minor 

groove 

(4x177) 

GATCTTCATG GATATCCCCT GGAGAATCCC GGTGCCGAGG 

CCGCTCAATT GGTCGTAGAC AGCTCTAGCA CCGCTTAAAC 

GCACGTACGC GCTGTCCCCC GCGTTTTCGC CGCCAAGCGG 

ATTACTCCGT AGTCTCCCGG CACGTGTCGG ATATATACAT 

CCTGTGCGAT ATCGATGGAT CTTCATGGAT ATCCCCTGGA 

GAATCCCGGT GCCGAGGCCG CTCAATTGGT CGTAGACAGC 

TCTAGCACCG CTTAAACGCA CGTACGCGCT GTCCCCCGCG 

TTTTCGCCGC CAAGCGGATT ACTCCGTAGT CTCCCGGCAC 

GTGTCGGATA TATACATCCT GTGCGATATC GATGGATCTT 

CATGGATATC CCCTGGAGAA TCCCGGTGCC GAGGCCGCTC 

AATTGGTCGT AGACAGCTCT AGCACCGCTT AAACGCACGT 

ACGCGCTGTC CCCCGCGTTT TCGCCGCCAA GCGGATTACT 

CCGTAGTCTC CCGGCACGTG TCGGATATAT ACATCCTGTG 

CGATATCGAT GGATCTTCAT GGATATCCCC TGGAGAATCC 

CGGTGCCGAG GCCGCTCAAT TGGTCGTAGA CAGCTCTAGC 

ACCGCTTAAA CGCACGTACG CGCTGTCCCC CGCGTTTTCG 

CCGCCAAGCG GATTACTCCG TAGTCTCCCG GCACGTGTCG 

GATATATACA TCCTGTGCGA TATCGATG 

80 

 

 

 

 

 

  



2. Supporting figures 
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Figure S1. (a) Typical 5% PAGE gel of DNA repeats for preparation of tetra-nucleosomes. (b) 

Typical digestion pattern of DNA fragments with BstUI restriction enzyme examined using a 5% 

PAGE gel.  
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Figure S2. (a) Histone H2B proteins labeled with Alexa488 at the T112C position. Lane 1 and 3: 

wild-type core histone proteins with and without coomassie blue staining. Lane 2 and 4: H2B-

T112-Alexa488 with and without coomassie blue staining.  It is possible to observe the H2B 

band without staining due to the presence of Alexa488. (b) 18% SDS-PAGE of the refolded 

wild-type (wt) and modified histone octamers labeled with Alexa488 at position H2BT112C.  
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Figure S3. (a) Tetra-nucleosome arrays in a 0.8% agarose gel. (b) Digestion pattern of the tetra-

nucleosome arrays with EcoRV. 

 

 

 

 

 

 

 

 

 

 

  



 

 
Figure S4. Typical autocorrelation curve obtained from FCS experiments. D = 13.9m

2
/s, χ

2
 = 

0.60. Tetra-nucleosome with CpGMajor pattern at 100mM KCl.  

  



 

 

Figure S5. Comparison of the diffusivity of Widom-601 tetranucleosome arrays with fluorescent 

labels at position H4S47C and H2BT112C. The calculated diffusivity is 15.91 ± 0.85 and 14.59 

± 0.02 for the arrays labeled at histone H4 and H2B respectively. 

  



 

Figure S6. Sedimentation assay of Widom-601 tetranucleosome arrays. In this assay, tetra-

nucleosome samples with different MgCl2 concentrations (0-6mM) were incubated at room 

temperature for 15 min. The samples were then spun at 15000rpm for 15 min at room 

temperature. The absorbance of the soluble fraction at 256nm was recorded using a 

spectropohotometer (Cary 100 Bio, Cary Varian). The normalized absorbance was calculated as 

the absorbance at different MgCl2 concentrations divided by that of tetra-nucleosomes without 

MgCl2.      

 

 


