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Fig. 3. MutSβ interacts with chromatin via MSH3 residues 344-531. a, Schematic 
diagram of the GST-tagged MSH3 fragments used in the GST pulldown assay. b, 
GST pulldown-Western blotting analysis showing specific interaction between 
H3K56 peptide and GST-MSH3 fragments containing fragment 4 (residues 344-531). 
The pulldown H3 peptide was detected by an antibody against biotin. c, Western blots 
showing that MSH3 residues 344-531 are required for MSH3 chromatin binding. 
Flag-MSH3 or Flag-ΔF4-MSH3 was expressed in HeLa-MSH3 KO cells. Nuclear and 
chromatin fractions were analyzed for MSH3 by Western blotting analysis, as 
indicated. ****, p<0.001. d, Representative immunofluorescence images showing 
subcellular compartment localization of Flag-MSH3, Flag-ΔF4-MSH3, and Flag-ΔF2-
MSH3 in HeLa-MSH3 KO cells with (left) or without (right) the pre-extraction by the 
CSK buffer, which removes soluble proteins. e, Western blot showing the expression 
of Flag-MSH3 and Flag-ΔF2-MSH3 in cell extract and chromatin fractions. Flag-
MSH3 or Flag-ΔF2-MSH3 was expressed in HeLa-MSH3 KO cells. ****, p<0.001. 
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Fig. 4. The H3K56-MutSβ interaction relies on the aromatic packet of MSH3 
domain II. a, The interactions between Rtt109 and H3K56 according to the crystal 
structure of Rtt109-Asf1-H3-H4-CoA complex (PDB: 5ZBA). Rtt109 is shown in 
light green and H3 in magenta cartoons. Critical residues at the interface are 
highlighted in stick model and labeled. b, The structure of MSH3 domain II (PDB: 
3THX) is shown as cartoon in blue to green color gradient indicating the N to C-
terminal sequence. The disordered regions 1 and 2 are indicated by the dashed lines, 
and surrounding aromatic residues are shown in stick model and labeled. c, A 
complex between MSH3 domain II and the H3K56 peptide is simulated based on the 
Rtt109-H3 structure. Both disordered regions are involved. F383, and F516 sandwich 
K56, and F516 is supported by F466 and Y467. d, Biotin-streptavidin pulldown assay 
showing the requirement for a functional MSH3 aromatic packet in the H3K56-
MutSβ interaction. Biotinylated-H3K56(44-63) peptide was incubated with various 
isoforms of GST-tagged MSH3 fragment 4 (GST-F4) (upper) or individual 
derivatives of Flag-MSH3 (bottom), and the pulldown species i.e., GST-F4 or Flag-
MSH3 derivatives, were analyzed by Western blotting and detected by a GST or Flag 
antibody, respectively. e, Western blots showing the chromatin binding levels of Flag-
MSH3 and its aromatic packet mutants. f, Representative immunofluorescence images 
showing the chromatin binding activity of Flag-MSH3 and its aromatic packet 
mutants HeLa-MSH3 KO cells, with (right) or without (left) pre-extraction by the 
CSK buffer before fixing. g, Quantification of the MSH3 chromatin intensity of Flag-
MSH3 and its aromatic packet mutants in HeLa-MSH3 KO cells with the CSK buffer 
pre-extraction. Data are shown as mean ± SD. ****, P <0.0001. 
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Fig. 5. The MutSb-H3K56 interaction promotes (CAG)•(CTG) repeat instability. 
a, Western blots showing stable expression of MSH3 or its aromatic packet mutants in 
HeLa-(CAG)45-MSH3 KO cells. b, PCR analysis to detect the (CAG)45 stability in 
sub-clones of HeLa-(CAG)45 MSH3 KO cells stably expressing MSH3 (WT), F4-
deleted MSH3 (DF4) or F466Y467–AA-MSH3 (FY-AA). Genome DNAs isolated from 
individual clones after 100 passages were used to amplify the CAG repeat sequence, 
as described previously 54. PCR product was resolved in 1.5% agarose gel and 
detected by GelGreen staining. c, PCR analysis showing the (CAG)45 stability in sub-
clones of HeLa-(CAG)45 cells depleted of p300 (p300 KO) or HDAC1&2 (HDAC1&2 
KO). Cells were cultured for 160 passages before harvest. PCR analysis was 
performed as described in B. d, Western blots displaying the levels of chromatin-
bound MSH3 in HeLa-(CAG)45-MSH3 KO cells stably expressing H3 WT, 
acetylation-mimicking H3K56Q or deacetylation-mimicking H3K56R. e, PCR 
analysis showing the (CAG)45 stability in sub-clones of HeLa-(CAG)45 cells stably 
expressing H3K56, H3K56Q and H3K56R, as indicated. Cells were cultured for 140 
passages before harvest. PCR analysis was performed as described in B. 
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Fig. 6. MutSβ chromatin recruitment induces expansion of HTT (CAG)n and 
mHtt aggregation. a, Western blots displaying the expression of Msh3 in chromatin 
fractions and whole cell lysates (WCL) in STHdhQ7/Q7 and STHdhQ111/Q111 cells. WT 
and stable cell lines expressing HA-tagged histone H3K56, H3K56Q and H3R56 were 
indicated. b, Representative Gene Mapper profiles illustrating HTT CAG repeat size 
distributions in STHdhQ7/Q7 and STHdhQ111/Q111 cells stably expressing H3K56, 
H3K56Q, and H3K56R. STHdhQ7/Q7 cells were cultured over 12 weeks for HTT CAG 
repeat analysis (left panel), while STHdhQ111/Q111 cells were cultured over 22 weeks 
for HTT CAG repeat analysis (right panel). c, Quantification of CAG repeat instability 
index in STHdhQ111/Q111 cells stably expressing H3K56, H3K56Q, and H3K56R. d, 
Representative immunofluorescence images showing Htt staining in STHdhQ7/Q7 (left 
panel) and STHdhQ111/Q111 (right panel) cells stably expressing H3K56, H3K56Q, and 
H3K56R. e, Western blots displaying the expression of Msh3 in chromatin fractions 
and whole cell lysates (WCL) in STHdhQ7/Q7 and STHdhQ111/Q111 cells. WT and p300-
KO cell lines were indicated. f, Representative Gene Mapper profiles illustrating HTT 
CAG repeat size distributions in WT and p300-KO cell lines with Q7/Q7 (left panel) 
or Q111/Q111 (right panel). g, Quantification of CAG repeat instability index in WT 
and p300-KO STHdhQ111/Q111 cells. Mean ± SD values were shown. **, p<0.01; ****, 
p<0.0001.  
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