Figure S1. The images of the GFP expression patterns driven under idha-1 promoter
in the Pidha-1::gfp transgenic worm by fluorescent microscopy.




Figure S2. Upregulated idha-1 mRNA levels are detected in the DR treatment

and DR models.
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Figure S3. IDHA-1 is conserved among the Caenorhabditis genus.

|
Consensus MLGKCIKKASSL- TIGQ MRYSSGDVRRVTLIPGDGIGPEISA VQKIFEAANAPIAWDPVDVTPVKGRDGVFRIPNRCIELMH NKVGLKGPLE
b NP_492330.2 Caenorhabditis elegans MLGKCIKKASS -TVGQSIRYSSGDVRRVTLIPGDGIGPEISASVQKIFEAADAPIAWDPYDVTPVKGRDGVFRIPSRCIELMHANKVGLKGPLE 93

» XP_002640032.1 Caenorhabditis briggsae MLGKCIKKASSL - STIGQTMRYSSGDVRRVTLIPGDGIGPEISAAVQKIFEAANAPIAWDPVDYVTPVKGRDOGVFRIPNRCIELMHENKVGLKGPLE 55
» PIC52043.1 Caenorhabditis nigoni MLGKCIKKASSL - STIGQTMRYSSGDVRRVTLIPGDGIGPEISAAVQKIFEAANAPIAWDPVDYVTPVKGRDGVFRIPNRCIELMHENKVGLKGPLE 55
» EGT32834.1 Caenorhabditis brenneri MLGKCIKKASSL- STIGQTMRYSSGDVRRVTLIPGDGIGPEISAAVQKIFEAANAPIAWDPYVDYVTPVKGRDGVFRIPNRCIELMHENKVGLKGPLE 355
» KAF1770807.1 Caenorhabditis remanei MLGKCIKKAS -5IGQTMRFSSGDIRRVTLIPGDGIGPEISAAVQKIFEAANAPIAWDPYVDYTPVKGRDGVFRIPNRCIELMHENKVGLKGPLE 82
» CAI2319586.1 Caenorhabditis sp. 36 PRIEB53466 MLGKCIKKATSL- STIGQSMRYSSGDIRRVTLIPGDGIGPEISASVQKIFEAANAPIAWDPYDYVTPVKGRDGVFRIPNRCIELMHQNKVGLKGPLE o5
» CAB3407802.1 Caenorhabditis bovis MLAKCMKKSASL - GQVIAQRYSSSGEVRRVTLIPGDGIGPEISDSVQKIFEAANAPIAWDPVDVTPVKGRDGIFRIPSRCIELMHKNKVGLKGPLE 95
) CAD6198897.1 Caenorhabditis auriculariae MLAKCLKKACQVPSSLGQQIIAQRAASTGEVRRVTLIPGDGIGPEISQSVQQIFEAAGAPIAWDPVDVTPVKGRDGVFRIPSRCIELMHQNKVGLKGPLE 100
Consensus TPIGKGHRSLNLAVRKEFNLYANVRPCRSLEGHKTLYDNVDVVTIRENTEGEVSGIEHEIVPGVVQSIKLITETASRNVASFAFEVARQNGRKCVTAVHK
» NP_492330.2 Caenorhabditis elegans TPIGKGHRSLNLAVRKEFSLYANVRPCRSLEGHKTLYDNVDVVTIRENTEGEYSGIEHEIVPGVVQSIKLITETASRNVASFAFEYARQNGRKVVTAVHK 183
¥ XP_002640032.1 Caencrhabditis briggsae TPIGKGHRSLNLAVRKEFNLYANVRPCRSLEGHKTLYDNVDVVTIRENTEGEYSGIEHEIVPGVVQSIKLITETASRNVASFAFEYARQNGRKCVTAVHK 195
» PIC52043.1 Caenorhabditis nigoni TPIGKGHRSLWNLAVRKEFNLYANVRPCRSLEGHKTLYDNVDVVTIRENTEGEYSGIEHEIVPGVYVQSIKLITETASRNVASFAFEYARQNGRKCVTAVHK 195
» EGT32834.1 Caenorhabditis brenneri TPIGKGHRSLNLAVRKEFNLYANVRPCRSLEGHKTLYDNVDVVTIRENTEGEYSGIEHEIVPGVVQSIKLITETASRNVASFAFEYARQNGRKCVTAVHK 195
) KAF1770807.1 Caenorhabditis remanei TPIGKGHRSLNLAVRKEFNLYANVRPCRSLEGHKTLYDNVDVVTIRENTEGEYSGIEHEIVPGVVQSIKLITETASRNVASFAFEYARQNGRKVVTAVHK 192
) CAI2319586.1 Caenorhabditis sp. 36 PRIEB53466 TPIGKGHRSLNLAVRKEFNLYANVRPCRSLEGHKTLYDNVDVVTIRENTEGEYSGIEHEIVSGVVQSIKLITETASRNVASFAFEYARQNGRKCVTAVHK 195
) CAB3407802.1 Caenorhabditis bovis TPIGKGHRSLNLAVRKEFDLYANVRPCRSLDGHKTLYDNVDVVTIRENTEGEYSGIEHEIVNGYVQSIKLITEEASRNVASFAFEYARQNGRKCVTAVHK 195
) CAD6138897.1 Caenorhabditis auriculariae TPIGKGHRSLNLAVRKEFNLYANVRPCRSLEGHKTLYDNVDVVTIRENTEGEYSGIEHEIVNGYVQSIKLITETASRNVASFAFEYARQNGRKCVTAVHK 200
¥ _________________________§ ]
Consensus ANIMRQSDGLFLSICREQAALYPDIKFKEAYLDTVCLNMVQDPSQYDVLVMPNLYGDILSDLCAGLVGGLGVTPSGNIGKEAAVFESVHGTAPDIAGQDK
» NP_492330.2 Caenorhabditis elegans ANIMRQSDGLFLSICREQAALYPDIKFKEAYLDTVCLNMVQDPSQYDVLVMPNLYGDILSDLCAGLVGGLGVTPSGNIGKGAAVFESVHGTAPDIAGQDK 293
¥ XP_002640032.1 Caenorhabditis briggsae ANIMRQSDGLFLSICREQAALYPDIKFKEAYLDTVCLNMVQDPSQYDVLVMPNLYGDILSDLCAGLVGGLGVTPSGNIGKEAAVFESVHGTAPDIAGQDK 295
» PIC52043.1 Caenorhabditis nigoni ANIMRQSDGLFLSICREQAALYPDIKFKEAYLDTVCLNMVQDPSQYDVLVMPNLYGDILSDLCAGLVGGLGVTPSGNIGKEAAVFESVHGTAPDIAGQDK 295
» EGT32834.1 Caenorhabditis brenneri ANIMRQSDGLFLSICREQAALYPDIKFKEAYLDTVCLNMVQDPSQYDVLVMPNLYGDILSDLCAGLYVGGLGVTPSGNIGKEAAVFESVHGTAPDIAGQDK 295
» KAF1770807.1 Caenorhabditis remanei ANIMRQSDGLFLSICREQAALYPDIKFKEAYLDTVCLNMVQDPSQYDVLVMPNLYGDILSDLCAGLYVGGLGVTPSGNIGKEAAVFESVHGTAPDIAGQDK 292
» CAI2319586.1 Caenorhabditis sp. 36 PRIEB53466 ANIMRMSDGLFLSICREQAALYPDIKFKEAYLDTVCLNMVQDPSQYDVLVMPNLYGDILSDLCAGLYGGLGVTPSGNIGKEAAVFESVHGTAPDIAGQDK 295
» CAB3407802.1 Caenorhabditis bovis ANIMRMSDGLFLSICREQAALYPDIKFKEAYLDTVCLNMVQDPSQYDVLVMPNLYGDILSDLCAGLYGGLGVTPSGNIGKTAAVFESVHGTAPDIAGQDK 295
» CAD&198897.1 Caenorhabditis auriculariae ANIMRMSDGLFLSICREQAALYPDIKFKEAYLDTVCLNMVQDPSQYDVLVMPNLYGDILSDLCAGLYGGLGVTPSGNIGKDAAVFESVHGTAPDIAGQDK 200
Consensus ANPTALLLSAVMMLRYMNLPQHAARIEKAVFDATIADGRAKTGDLG6 GTCSSFTADVCARVKDL
) NP_492330.2 Caenorhabditis elegans ANPTALLLSAVMMLRYMHLPQHAARIEKAVFDATADGRAKTGDLGGTGTCSSFTADVCARVKDLE 358
) XP_002640032.1 Caenorhabditis briggsae ANPTALLLSAVMMLRYMHLPQHAARIEKAVFDATADGRAKTGDLGGSGTCSSFTADVCARVKDLE 360
» PIC52043.1 Caenorhabditis nigoni ANPTALLLSAVMMLRYMNLPQHAARIEKAVFDATADGRAKTGDLGGNGTCSSFTADVCARVKDLE 360
» EGT32834.1 Caenorhabditis brenneri ANPTALLLSAVMMLRYMHNLPQHAARIEKAVFDAIADGRAKTGDLGGTGTCSSFTADVCARVKDLA 260
» KAF1770807.1 Caenorhabditis remanei ANPTALLLSAVMMLRYMNLPQHAARIEKAVFDAIADGRAKTGDLGGSGTCSSFTADVCARVKDLA 357
» CAI2319586.1 Caenorhabditis sp. 36 PRIEB53466 ANPTALLLSAVMMLRYMNLFQHAARIEKAVFDAIADGRAKTGDLGGSGTCSSFTADVCARVKDL- 359
¥ CAB3407802.1 Caenorhabditis bovis ANPTALLLSAVMMLRYMNLPTYAAKIEKAVFDAIADGRAKTGDLGGTGTCSSFTADVCARIKDSD 360
» CAD6198897.1 Caenorhabditis auriculariae ANPTALLLSAVMMLRYMNLTDHARRIEKAVFDAIADGRCKTGDLGGSGTCSTFTQDVCNRVKDL - 364
C. briggsae XP 002640032.1
12 C. remanei KAF1770807.1
66 C. nigoni PIC52043.1
60 23 C. brenneri EGT32834.1
C. elegans NP 4923302
100
——— Caenorhabdifis sp. 36 CAI2319586.1
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Figure S4. The elevated NAD+ levels are detected in idha-1 overexpression
transgenic worm.
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Table S1. The summary of the lifespan assays in figure 1a, 1e, 4c, 5a, 5b, 5c.

Number of worms

Strain Mean lifespan (day)| Change (%) p-value scored Figure
Pidha-1::gfp 13.6 - - 168 Fig. 1a
Pidha-1:idha-1 18.0 324 p<0.0001**** 175 Fig. 1a

N2 EV 20.1 - - 169 Fig. 1e

N2 idha-1(RNAI) 5' 16.8 -16.4 p<0.0001**** 173 Fig. 1e

N2 idha-1(RNAI) 3' 16.3 -19.4 p<0.0001**** 167 Fig. 1e

N2 EV 20.1 - - 169 Fig. 4c

N2 idha-1(RNAI) &' 16.8 -16.4 p<0.0001**** 193 Fig. 4c
eat-2(ad1116) EV 257 - - 113 Fig. 4c
eat-2(ad1116) idha-1(RNAI) 5' 20.8 -19.1 p<0.0001**** 120 Fig. 4c
N2 EV 14.7 - - 139 Fig. 5a

N2 idha-1(RNAI) 5' 11.3 -23.1 p<0.0001**** 141 Fig. 5a
daf-16(mu86) EV 10.9 -25.9 p<0.0001**** 121 Fig. 5a
daf-16(mu86) idha-1(RNAI) 5' 9.0 -38.8 p<0.0001**** 120 Fig. 5a
N2 EV 17.2 - - 139 Fig. 5b

N2 idha-1(RNAI) &' 12.2 -29.1 p<0.0001**** 141 Fig. 5b
aak-2(gt33) EV 12.2 -29.1 p<0.0001**** 141 Fig. 5b
aak-2(gt33) idha-1(RNAI) 5' 10.8 -37.2 p<0.0001**** 117 Fig. 5b
N2 EV 16.4 - - 118 Fig. 5¢

N2 idha-1(RNAI) 5' 12.1 -26.2 p<0.0001**** 119 Fig. 5¢
rsks-1(ok1255) EV 18.1 10.4 p<0.05* 122 Fig. 5¢
rsks-1(ok1255) idha-1(RNAI) 5' 16.3 -0.6 p=0.052 122 Fig. 5¢




