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Extended Data 

Fig. 1 



Extended Data Fig. 1  5 

a, Lifespan of control flies (W1118 crossed with tauR406W) shows DR-mediated extension. b, Lifespan of control 6 

flies (W1118 crossed with tauWT) shows DR-mediated extension. c, Mean lifespan of controls, tauR406W, and tauWT 7 

of 3 independent experiments show lifespan extension by DR. TauWT and tauR406W flies have the shortest lifespan 8 

than controls. d, Table shows the result of Cox Proportional hazard ratio test. The coefficient (coef) is that term’s 9 

beta value, with values >0 meaning that term increases the hazard (risk of death), and values of <0 decreasing 10 

the hazard (risk of death). The term exp(coef) is that term’s hazard ratio (HR), with the following breakdown: HR 11 

= 1: No effect, HR < 1: Reduction in the hazard, HR > 1: Increase in Hazard. The term se(coef) is the standard 12 

error for that term. The z term gives the Wald statistic value. It corresponds to the ratio of each regression 13 

coefficient to its standard error (z = coef/se(coef)). The Wald statistic evaluates whether the coef is statistically 14 

different from 0. The final term, Pr(>|z|), is that row’s p-value. The rest of the table gives the confidence intervals 15 

for each variable.  e, Apoptotic cell death detected by TUNEL staining in tauR406W fly whole brain shows increased 16 

TUNEL staining in tauR406W. An asterisk (*) indicates a significant difference between experimental groups and 17 

controls, with the level of significance denoted by the number of asterisks p < 0.05 for *, p < 0.01 for **, p < 0.001 18 

for *** and p < 0.0001 for **** by log-rank test (a and b) or by oneway ANOVA (c). Data in bar graphs are 19 

presented as mean ± SEM. 20 
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Extended Data Fig. 2 



Extended Data Fig. 2 22 

 a, Western blot shows tau expression in GlyPS15A; tauR406W, and GlyPWT. b, Densitometric analysis of tau 23 

expression is not changed between GlyPS15A; tauR406W and GlyPWT; tauR406W. c, Lifespan of GlyPWT; tauR406W and 24 

GlyPS15A; tauR406W shows no significant difference. d. Images show glycogen staining in iPSC-derived TauR406W 25 

and isogenic control (Iso-WT) neurons by 2-NBDG. e, Quantification of glycogen staining shows glycogen 26 

staining increase in control virus-infected tauR406W than isogenic control transfected with control lentivirus, and 27 

the glycogen staining is reduced in tauR406W cells with PYGB overexpression. f, TOM20 staining of iPSC-28 

generated neurons shows reduced mitochondrial density in tauR406W than isogenic control cells. g, Quantification 29 

of TOM20 staining h, TOM20 staining in PYGB overexpressing tauR406W cells show reduced mitochondrial 30 

staining in control lentivirus transduction while mitochondrial density is rescued by PYGB containing lentivirus. i, 31 

Glycogen staining with 2-NBDG in iPSC-generated tauV337M neurons and its isogenic control. j, Quantification 32 

shows increased glycogen staining in tauV337M cells. k, Glycogen staining in TauV337M cells and its isogenic control. 33 

l, Quantification shows PYGB overexpression reduces glycogen staining in tauV337M cells more than its control 34 

cells with control lentivirus. An asterisk (*) indicates a significant difference between experimental groups and 35 

controls, with the level of significance denoted by the number of asterisks p < 0.05 for *, p < 0.01 for **, p < 0.001 36 

for *** and p < 0.0001 for **** by Student’s t-Test (b, g, and j) or by oneway ANOVA (e and l). Data in bar graphs 37 

are presented as mean ± SEM. 38 
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Extended Data Fig. 3 41 

a, Pathway analysis of metabolites shows amino acids metabolism, urea cycle, and PPP are the few most 42 

common pathways. in GlyPWT; tauR406W in comparison with GlyPS15A; tauR406W. b, Volcano plot shows 546 43 

transcripts (red) are upregulated and 473 transcripts (green) are down-regulated. c, Pathway analysis of altered 44 

RNA shows oxidative phosphorylation, glycolysis or gluconeogenesis, ECM- receptor interaction and TCA cycle 45 

are the most common. d, TUNEL staining of GlyPWT; tauR406W with 6-AN treatment shows GlyPWT mediated 46 

reversal of apoptotic death of brains abrogate by 6-AN treatment. 47 
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Extended Data Fig. 4 



Extended Data Fig. 4 50 

a, Lifespan extension of tauR406W on AL diet with 8-Br-cAMP treatment is more than other control flies. b, Lifespan 51 

of tauR406W on DR diet with 8-Br-cAMP shows no extension further DR-mediated extension. c, TUNEL staining 52 

shows cAMP treatment rescues apoptotic cells in tauR406W fly brain. d, Images of the whole-mount brain with 53 

DCFDA staining of control and tauR406W on AL and DR. e, Quantification shows increased ROS stained by DCFDA 54 

in tauR406W flies’ brain which is rescued by DR. An asterisk (*) indicates a significant difference between 55 

experimental groups and controls, with the level of significance denoted by the number of asterisks p < 0.05 for 56 

*, p < 0.01 for **, p < 0.001 for *** and p < 0.0001 for **** by log-rank test (a&b) or by oneway ANOVA (e). Data 57 

in bar graphs are presented as mean ± SEM. 58 
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