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Figure S1. Differentiation of primary myoblasts and myofibers prepared from Fkbp KO mice,
Related to Figure 1.

(A) Temporal profile of myogenin expression in primary myoblasts prepared from WT and KO
mice. DNA was counter stained with DAPI. Bar, 100 pm.

(B) Frequency of myogenin (+) nuclei representing differentiating myoblasts prepared from WT
and Fkbp4” mice.

(C) Frequency of myogenin (+) nuclei representing differentiating myoblasts prepared from WT
and Fkbp5™ mice.

(D) Immunofluorescence staining of single myofibers with antibodies against Pax7 (green) and
MyoD (red) after culture for 72 hr. A Pax7(-)/MyoD(+) differentiating myoblast is indicated
by arrows. Bars, 50 um.

(E) Frequency of Pax7(+)/MyoD(-), Pax7(+)/MyoD(+), and Pax7(-)/MyoD(+) cells per cluster in
myofibers after culture for 72 hr. More than ten myofibers were counted for each genotype.

* <p<0.05and ** p <0.01 with Student’s t-test in (B), (C), and (E). Data are presented as mean

+ SD.
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Figure S2. Proliferation of various cell lines with Fkbp4 and Fkbp5 KD and overexpression,
Related to Figure 2.

(A)Relative expression levels of Fkbp4 and Fkbp5 mRNAs in C2C12 cells after KD with two
shRNA clones. The value obtained with the scrambled control shRNA was defined as 1.0 for
each gene.

(B) EdU uptake in C2C12 cells with Fkbp4 and Fkbp5 KD. shRNA clone #1 was used for each.
Bar, 100 pm.

(C) Flow cytometry analysis of the cell cycle phases in C2C12 cells with Fkbp5 KD.

(D) Relative expression levels of Fkbp4 and Fkbp5 mRNAs in the indicated three cell lines after
KD with shRNA clone #1 for each gene.

(E) MTS assay for the proliferation of undifferentiated cells after KD.

(F) Western blotting of Fkbp4 and Fkbp5 comparing empty vector (Emp vec) and overexpressed
cells. Histone H2B was detected as the loading control.

** p <0.01 with Student’s t-test in comparison to the control cells. Data are presented as mean +

or = SD of technical triplicates.
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Figure S3. RNA-seq analysis of Fkbp4 and Fkbp5 KD cells, Related to Figure 3.

(A) Heat map comparing the transcriptome of KD cells.

(B) Venn diagrams displaying the number of genes whose expression levels were >180% or <56%
of those of the control cells. ShRNA clone #1 was used for Fkbp4 and Fkbp5 KD.

(C and D) Enriched gene ontology (GO) terms in each comparison of the cell types. The genes
belonging to the highlighted GO terms in yellow in (C) are listed in (D). The FPKM (Fragments
per Kilobase of Exon per Million Fragments Mapped) was compared between Fkbp4 KD,
Fkbp5 KD, and the control cells.
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Figure S4. RNA-seq analysis of Fkbp4 and Fkbp5 KD cells, Related to Figure 3.

(A, B, and C) Enriched GO terms in each comparison of the cell types. The genes belonging to the
highlighted GO terms in orange and blue in (A) are listed in (B) and (C), respectively. The
FPKM was compared between Fkbp4 KD, Fkbp5 KD, and the control cells.
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Figure S5. Immunoprecipitation of Fkbp4- and Fkbp5-binding proteins from C2C12 cell
extracts, Related to Figure 4.

(A) Silver staining of SDS-PAGE gels loaded with immunoprecipitated proteins from 3xFLAG-
Fkbp4- and 3xFLAG-Fkbp5-expressing undifferentiated cells using anti-FLAG antibody and
control IgG.

(B and C) Lists of co-precipitated proteins with 3XxFLAG-Fkbp4 (B) and 3xFLAG-Fkbp5 (C).
Proteins in which more than one peptide sequences were detected are listed. Known Fkbp4- or
Fkbp5-binding proteins are highlighted in red. We adjusted peptide false discovery rate (FDR)
to 0.5% and protein FDR to 1.0%.
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Figure S6. PPIase activity and myogenic activity of Fkbp proteins, Related to Figures 5 and
6.

(A) Coomassie brilliant blue staining of an SDS-PAGE gel loaded with recombinant Fkbp4 and
Fkbp5 proteins.

(B) PPlase assays with indicated proteins and histone H3 peptides. Average of technical triplicates
is shown.

(C) Catalytic efficiency kca/Km with Fkbp proteins and the H3P30 peptide. * p < 0.05 and **
p <0.01 with Student’s t-test in comparison to Fkbp5. Data are presented as mean + SD of
technical triplicates.

(D) Uptake of EAU in Fkbp5” myoblasts transduced with Fkbp proteins on differentiation day 1.
Bar, 100 pum.

(E) Immunostaining of MHC in Fkbp5” myoblasts transduced with Fkbp proteins on
differentiation day 1.
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Figure S7. Requirement of Cdk4 P173 for the inhibition of C2C12 cell proliferation by
Fkbp5, Related to Figure 7.

(A) Relative expression levels of Cdk4 mRNA in KD C2C12 cells with two shRNAs against Cdk4.
The value obtained with the control shRNA was defined as 1.0.

(B and C) EdU uptake (B) and the differentiation index (C) in the Cdk4 KD cells.

(D) Relative expression levels of Cdk4 and Fkbp5 mRNAs in double KD C2C12 cells. Cnt
indicates the control shRNA.

(E and F) EdU uptake (E) and the differentiation index (F) in the double KD cells.

(G) Western blotting of overexpressed rCdk4-WT and rCdk4-P173A in the double KD cells.

*p <0.05 and ** p <0.01 with Student’s t-test in comparison to the control cells (D, Cnt + Cnt)
or between the two conditions indicated by the bar. NS indicates that the difference was
statistically not significant. Data are presented as mean + SD of technical triplicates.



Table S1. shRNA clones. Related to Figures 2, 3, 4, 7, S2, S3, S4, and S7.

Gene Manufacturer Catalog #

Control Sigma-Aldrich SHCO016-1EA

Cdk4-1 GE Life Sciences TRCNO0000023176
Cdk4-2 GE Life Sciences TRCNO0000000364
Fkbp4-1 GE Life Sciences TRCNO0000111861
Fkbp4-2 GE Life Sciences TRCNO0000111862
Fkbp5-1 GE Life Sciences TRCNO0000111799
Fkbp5-2 GE Life Sciences TRCNO0000111796




Table S2. Sequences of gPCR primers. Related to Figures 3, 7, S2, and S7.

Gene Forward Reverse

MyoD TGAGCAAAGTGAATGAGGCCTTCG | TGCAGACCTTCGATGTAGCGGAT

Myogenin (Myog) CCCTATTTCTACCAGGAGCCCCAC GCGCAGGATCTCCACTTTAGGCAG

Myomaker (Mymk) | ATCGCTACCAAGAGGCGTT CACAGCACAGACAAACCAGG

MHC3 (Myh3) CACCTGGAGAGGATGAAGAAGAA | AAGACTTGACTTTCACTTGGAGTTTATC
Ckm CTCAGCAAGCACAACAATCAC GATGACATCGTCCAGAGTGAAG

Gapdh TGCACCACCAACTGCTTAG GATGCAGGGATGATGTTC

Cdk4 CTGATGGATGTCTGTGCTACTT AGGTGCTTTGTCCAGGTATG

Fkbp4 TTCCATCGTGTACCTCAAACC TCTTCAGCCGCACTTCATAC

Fkbp5 GAAAGGCGAGGGATACTCAAA CCACATCTCGGCAATCAAATG

Hsp90b CCTCAAAGAAGACCAGACAGAG CTCCCGTTCCTTCTCCAAATAG




