Supplementary Figure Legends
Figure S1. Cardiac muscle phenotypes in ulk1 ulk2-cDKO, atg14-cKO, rb1cc1-cKO, and atg7-cKO mice. (A) Relative mRNA levels of Ulk1, Ulk2, Atg14, Rb1cc1, and Atg7 in the skeletal and cardiac muscles of 2-month-old WT mice were analyzed by qRT-PCR. All quantitative data are presented as mean ± SEM, n = 3. **P <0.01, ***P <0.001, as determined by Student’s t-test. (B-C) Confirmation of efficient knockout of autophagy genes in the cardiac muscles (B) and skeletal muscles (C) of ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice by qRT-PCR. All quantitative data are presented as mean ± SEM, n = 3 for each genotype. ***P <0.001, ****P <0.0001, as determined by Student’s t-test. (D) Representative photographs of hearts of a control mouse and an atg14-cKO mouse at 5 months. (E) Cross sections of atg7-cKO hearts at 5 months stained with H&E and antibodies against ubiquitin and UQCRC2. (F) Mitochondrial DNA (mtDNA) copy number in control and atg7-cKO hearts at 5 months were assessed by quantitative PCR analyses of mt-Nd2 (mtDNA). Data were normalized to Rn18s and are presented as mean ± SEM, n = 3 for each genotype, ns: not significant. (G) Representative images of Ppargc1a in situ hybridization (ISH) in cross sections of hearts from control, ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice at 5 months. (H) Cross sections of control, ulk1 ulk2-cDKO, and rb1cc1-cKO hearts at 24 months stained with H&E. Related to Figure 1.

Figure S2. Skeletal muscle phenotypes in ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice. (A) Quantification of myofibers with centralized nuclei in 5-month-old control, ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice. Littermate controls (n=9) were combined, and n = 3 for each knockout genotype. **P <0.01, ***P <0.001, as determined by Student’s t-test. (B) Frozen sections of quadriceps from 5-month-old control, ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice stained with DMD (dystrophin, muscular dystrophy) and CAV3. (C) Muscle cross sections of 5-month-old ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice stained with H&E, antibodies against fast/slow myosin heavy chain, and mt-CO1. (D) Immunostaining of quadriceps from 5-month-old control, ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice showing colocalization of SQSTM1 with LC3B or LAMP1 in deposits. (E) Mitochondrial DNA (mtDNA) copy number in the skeletal muscle of ulk1 ulk2-cDKO, atg14-cKO, rb1cc1-cKO mice and their corresponding controls at 5 months were assessed by qPCR analyses of mt-Nd2 (mtDNA). Data were normalized to Rn18s and are presented as mean ± SEM, n = 3 for each genotype, ns: not significant. (F) Relative expression levels of Sqstm1 (left) and Map1lc3 (right) in the skeletal muscle of 5-month-old ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice were analyzed by qRT-PCR. All quantitative data are presented as mean ± SEM, n = 3 for each genotype. *P <0.05, **P <0.01, ***P <0.001 by Student’s t-test. Three different colors represent ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO, respectively. Related to Figure 2. 

[bookmark: OLE_LINK113][bookmark: OLE_LINK114]Figure S3. RNA binding proteins in skeletal muscles of ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice. (A) Relative levels of Tardbp expression in the skeletal muscle of 5-month-old ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice were analyzed by qRT-PCR. All quantitative data are presented as mean ± SEM, n = 3 for each genotype. *P <0.05 and **P <0.01, as determined by Student’s t-test. Three different colors represent ulk1 ulk2-cDKO, atg14-cKO, rb1cc1-cKO, respectively. (B) Frozen sections of quadriceps from 5-month-old control, ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice were co-stained with antibodies against LC3B and HNRNPA2B1 (top) or SQSTM1 and FUS (bottom). Related to Figure 3. 

Table S1. Body weight of male and female ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice and their matched controls at 2 months. All data are presented as mean ± SEM. 
Table S2. Metabolic parameters in sera from ulk1 ulk2-cDKO, atg14-cKO, and rb1cc1-cKO mice and their matched controls at 2 months. All data are presented as mean ± SEM. 
