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Figure S1. Suppression of CHOP and activation of mTOR in cultured cells. 

Related to Figure 3. (A, C, D, E) HeLa cells were cultured with tunicamycin 

(TM) (3 µg/mL), with or without branched chain amino acids (BCAA) for 6 

hours. (B) 661W cells were cultured with oligomycin (1 µg/mL) with or 

without BCAAs for 24 hours. CHOP (A and B), phosphorylated mTOR (Ser 

2481) (C), phosphorylated 4E-BP1 (D), and phosphorylated p70 S6 kinase (E) 

were analyzed. The relative intensities of bands were quantified, and the 

ratios to those of actin were analyzed. **p < 0.01 ***p < 0.001, with the 

following statistical tests: Tamhane, (A) vs. TM treatment without BCAAs. N 

= 5 for A, C, D, E, and N = 3 for B. 

 

Figure S2. Suppression of ER stress and activation of mTOR by BCAAs in 

rd12 mice. Related to Figure 9. Western blot analysis of 19-month-old rd12 

mice treated with BCAAs, or water as a control. Extracts from dissociated 

neural retinas (A, B, E and F) and the combination of retinal pigment 

epithelium (RPE), choroid and sclera (RPE/choroid) (C, D and E) were 

separately analyzed. (A-D) CHOP, (E) Phosphorylated mammalian target of 

rapamycin (pmTOR, phosphorylated at S2481 and S2448) and (F) 

phosphorylated phosphoprotein 70 ribosomal protein S6 kinase (p70S6K) 

were analyzed. Actin was used as a loading control. Complete scans of 

western blots are shown in Figures S5A—E. WT: age-matched wild-type 

mice.  

 

Figure S3. Concentration of BCAAs in eyes increased in a dose-dependent 

manner. Related to Materials & Methods. BCAA concentrations in eyeballs 

were measured 2 hours after a single administration of BCAAs (the doses for 

intraperetonial injection were 0, 0.375, 0.75, or 1.5 g/kg; the dose for oral 

administration was 0.75 g/kg). Eyeballs of 2-month-old wild-type mice were 

enucleated after pentobarbital overdose. Immediately after enucleation, 

eyeballs were weighed and then frozen. Concentration of (A) leucine (Leu), 

(B) isoleucine (Ile), and (C) valine (Val) were measured at Ajinomoto Co. 

using a UF-Amino Station system. Key: C, no administration control; 

Peritoneal, intraperitoneal administration of BCAAs; Oral, oral 

administration of BCAAs. *p < 0.05, Tukey HSD test in B and C. 

 

Figure S4. Complete scans of the western blots. Related to Figures 3, 5, and 

9. Complete scans of the western blots in Figure 3A (A), 3B (B), 3C (C), 5 (D), 

9 (E).  

(A and C) HeLa cells were cultured with tunicamycin (TM) (3 µg/mL) with or 

without BCAAs for 6 hours. CHOP (A), phosphorylated mTOR 

(phosphorylated at S2481) and phosphorylated 4EBP-1 (C) were analyzed.  

(B) 661W cells were cultured with oligomycin (1 µg/mL) with or without 

BCAAs for 24 hours. CHOP were analyzed. 

(D) Extracts from dissociated neural retinas and the combination of RPE, 

choroid and sclera (RPE/choroid) from 19-, 21-, 23-, 30- and 37-day-old rd10 



mice were analyzed with antibodies against p62, LC3 or LAMP2.  

(E) Neural retinas and the combination of RPE, choroid and sclera 

(RPE/choroid,) from 19-month-old rd12 mice were separately collected and 

analyzed by western blotting. CHOP, cleaved caspase-3 were analyzed.  

Abbreviations: C, control; B, BCAAs; W, wild-type mice; P, positive control; M, 

molecular weight markers. Actin was used as a loading control. 

 

Figure S5. Complete scans of the western blots. Related to Figure S2. 

Neural retinas and the combination of RPE, choroid and sclera 

(RPE/choroid,) from 19-month-old rd12 mice were separately collected and 

analyzed by western blotting. CHOP (A and B), phosphorylated mTOR 

(phosphorylated at S2481 or S2448) and mTOR (C and D), and 

phosphorylated p70S6K (E) were analyzed. Abbreviations: C, control; B, 

BCAAs; M, molecular weight markers. WT, 16-month-old wild-type mice. 

Actin was used as a loading control. 


