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Extended Data Figure 1 | Glucose-mediated activation of ChREBP-α induces 
expression of ChREBP-β. Glucose or a glucose metabolite stimulates the transcriptional 
activity of ChREBP-α which binds to ChoREs in its lipogenic targets and in ChREBP-β, 
resulting in increased gene expression. �e increased ChREBP-β protein further activates 
expression of ChREBP lipogenic target genes by binding to ChoREs. Whereas glucose 

regulates  ChREBP-α transcriptional activity, other nutritional signals regulate 
ChREBP-α expression. Other nutritional signals may also regulate ChREBP-β expression. 
�e activation of ChREBP-α and induction of ChREBP-β expression increase fatty acid 
synthesis in adipose tissue, which improves systemic insulin sensitivity.  
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Extended Data Figure 2 | Summary of 4C-seq data. a, Scatter graph shows that contact 
probability in the cis-chromosome decreases as a function of distance. Between 100 kb to 
10 Mb from the bait, 4C-seq reads show a power law scaling with an exponent of −1.06, R2 
= 0.55 (red line depicts its average). �e blue line represents the average contact probability 
of all baits with trans-chromosomes, from centromere (le�) to telomere (right). �e grey 
area represents the average maximum and minimum values. b, Scatter plot showing 
histone acetylation and Igh nuclear contacts as determined by ChIP-seq and 4C-seq, 

respectively. �e correlation between the two data sets was calculated by Spearman’s . c, 
Scatter plot comparing 4C-seq data obtained using Igh as bait in resting (x axis) and 
activated (y axis) B cells. �e correlation between the two data sets (0.97) was calculated 
using Pearson’s product correlation coe�cient r. d, Table showing Pearson’s r coe�cient 
values for the relationship between 4C-seq samples and histone acetylation, PolII, or 
mRNA. e, Scatter plots showing total 4C-seq reads per chromosome and PolII reads per 
megabase for c-myc (top, P = 0.0013) or N-myc (bottom, P = 0.14).
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Extended Data Figure 3 | Functional analyses of ΔH2I, ΔSD and ΔC-seq. a, MT binding 
activity of ΔH2I in the presence or absence of ATP. Each symbol is mean ± s.d. (n = 3). �e 
ΔH2I mutation, disrupting the ATPase-driven linker swing actions, did not abolish 
ATP-induced change in the a�nity for MTs, although the a�nity change was smaller than 
that of wild type (WT). b, FRET e�ciency between BFP and GFP moieties in ΔSD and       
ΔC-seq in the presence of 200 μM of indicated nucleotide. For ΔSD in the presence of ATP, 
the FRET e�ciency was measured with 2.5 mM ATP to avoid depletion of ATP due to its 
very high ATPase activity. Mean ± s.d. (n = 3) are shown. �e dotted lines indicate the high  

and low FRET values of wild type representing the linker positions at the primed 
(pre-powerstroke) and unprimed (post-powerstroke) states, respectively12,15. �e ΔSD and 
ΔC-seq mutations, disrupting the coupling between MTBD and the AAA1 ATPase, did 
not block ATP-induced changes in FRET but altered the FRET e�ciency and nucleotide 
dependence. �e results suggest that the two structural units are not essential for the 
linker swing, but are relevant to the proper positioning of the linker and/or normal 
kinetics of the ATPase-driven swing actions.   
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Extended Data Figure 4 | Methylation histograms for genomic feature annotations 
throughout pre-implantation development. Notable dynamics at fertilization, across 
pre-implantation and upon speci�cation of the embryo proper occur across multiple  

genomic feature sets. n indicates the number of genomic features captured at each time 
point.  
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Extended Data Table 1 | Phosphate release rates from the wild type and the double
Walker-B mutants 

Dynein 

+MT–MT

kobs(burst) 

(s–1) 

ksteady 

(s–1) 

kobs(burst) 

(s–1) 

ksteady 

(s–1) 

Wild-type HFB380 59.3 ± 4.9

E2027Q/E2745Q/E3075Q nm

E2745Q/E3075Q 6.0 ± 0.8

E2027Q/E3075Q 67.6 ± 8.5

E2027Q/E2745Q 52.5 ± 4.5

nm nm nm

 

�e apparent phosphate burst rate constants (kobs(burst)) and steady-state rate constants 
(ksteady) in the presence (+MT) or absence (−MT) of 20 μM MTs are shown as mean ± 
s.d. of three independent measurements. nm, not measurable. 

3.9 ± 0.3 nm 31.6 ± 3.1 

1.2 ± 0.1 9.4 ± 1.8 2.8 ± 0.3 

0.16 ± 0.02 52.6 ± 2.3 0.20 ± 0.07 

0.6 ± 0.2 48.4 ± 6.4 0.77 ± 0.05 
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