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SUPPLEMENTAL TABLES

Table S1: Significantly altered canonical pathways in HFpEF (LS vs HS-sham)

Canonical pathway -log(p- z- DEGs
value) score

Oxidative Phosphorylation 14.4 -4.707 | ATP5SMF, ATP5PB, ATP5PO, COX10,
COX5B, COX6A2, Cox6c, ATPSPD,
COX7A2L, NDUFA11, NDUFA4, NDUFAS,
NDUFABI, NDUFB10, NDUFB3, NDUFBA4,
NDUFBS, NDUFB8, NDUFS1, NDUFS4,
NDUFS6, NDUFSS8, NDUFV2, UQCRCI1,
UQCRC2, UQCRQ

Fatty Acid B-oxidation I 6.02 -3 ACAA2, ACSL1, ECHS1, ECI1, HADH,
HADHA, HADHB, HSD17B8, SLC27A1

Valine Degradation I 8.33 -3 ALDHG6A1, BCAT2, BCKDHA, BCKDHB,
DBT, ECHS1, HADHA, HADHB, HIBADH

TCA Cycle II (Eukaryotic) | 4.91 -2.646 | ACO2, CS, DLST, FH, IDH3A, OGDH,
SDHAF4

Tryptophan Degradation III | 5.05 -2.449 | ACAA2, ACAT1, GCDH, HADH, HADHA,

(Eukaryotic) HADHB, HSD17B8

Glutaryl-CoA Degradation 6.29 -2.449 | ACAA2, ACAT1, GCDH, HADH, HADHA,
HADHB, HSD17B8

Stearate Biosynthesis I 2.9 -2.236 | ACOT2, ACSL1, DBT, GNPAT, PTGR2,

(Animals) SLC27A1, TECR

Isoleucine Degradation I 4.99 -2.236 | ACAA2, ACAT1, BCAT2, ECHS1, HADHA,
HADHB

PPARow/RXRa Activation 1.81 -2.496 | ACADL, ACOX1, ADCYS5, ADIPOR1*,
GHR, GOT2, LPL, PRKACA, RAPI1B,
RRAS*, RXRA, SLC27A1, TGFB2*

Superpathway of 3.53 -2 ACAA2,ACAT1,COX10,HADHA,HADHB

Geranylgeranyldiphosphate

Biosynthesis I (via

Mevalonate)

Sirtuin Signaling Pathway 10.4 3.9 ACADL, ATP5PB, BAX*, BECN1*,

BPGM*, GADD45A*, GOT2, H3-
3A/H33B*, LDHD, MAP1LC3B2%,
NDRG1*, NDUFA 11, NDUFA4, NDUFAS,
NDUFAB1, NDUFB10, NDUFB3, NDUFB4,
NDUFBS, NDUFBS, NDUFS1, NDUFS4,
NDUFS6, NDUFSS8, NDUFV2, PDK 1,
PGAMI1*, PGAM?2, Polrld*, SLC25A4,
STAT3*, TIMM50, TUBA1C*, TUBAS,
UQCRC2, VDACI

*: Upregulated genes




Table S2: Effect of LLTS on canonical metabolic pathways ( HS-active vs HS-sham)

Canonical -log(p- z- DEGs

pathway value) score

Oxidative 8.05 -2.309 | AtpSe, ATPSF1D, ATPSMC3, ATP5PB, Coxéec,

Phosphorylation COX8A, NDUFA12, NDUFB7, NDUFB9,
NDUFS3, NDUFS7, UQCRFS1




Table S3: Top 15 inhibited upstream modulators in HFpEF (LS vs HS-sham)

Rank Upstream
Regulator p-value Z-score Target Molecules
1. ACACB, ACADL, ACADVL, ACATI,
ACOX1, ATPSMF, ATPSPD, ATPSPO,
PPARGCIA 2.8E-22 -5.756 BAX, BCAT2
2. ACAA2, ACADL, ACADVL, ACO2,
ACOT13,ACOT2, ACSL1, ACTAI,
INSR 1.16E-24 -5.55 ALDH6A1, ANKRDI1
3. BCL2L1, COL1A1, COL1A2, COL3Al,
CTSB, CTSV, ELN, FSTLI1, IGFBP4,
Alpha catenin 9.11E-09 -4.007 IGFBP6
4. ANXAI1, ANXA2, ATF4, ATP6VOB,
BAX, CCND3, CDKNI1A, CREGI,
TSC2 5.91E-12 -3.981 CRYAB, DDIT3
5. ACADL, ACADVL, ACAT1, ACOXI,
ACSL1, ACSS1, BECN1, CCN2, CPT2,
KLF15 9.52E-16 -3.897 FABP3
6. ACAA2, ACADL, ACADVL, ACATI,
ACOT2, ACOX1, ACSL1, ACTAL,
PPARA 2.21E-16 -3.778 ALDH9A1, ANXA2
7. ATP5MF, ATP5PO, COX6A2, Cox6e,
NDUFA11, NDUFA4, NDUFAS,
HBA1/HBA2 1.85E-10 -3.742 NDUFB4, NDUFBS8, NDUFS4
8. miR-199a-5p (and ACTA1, ACTG2, ALOX5AP, CDKNI1A,
other miRNAs COL1A1, COL4Al, CSTB, FN1, ID3,
w/seed CCAGUGU) | 0.000000326 | -3.69 ISGI5
9. miR-30c-5p (and ATP2A2, BECN1, CCN2, COL1Al,
other miRNAs COL1A2, COL4A1, COL8A1, GNAI2,
w/seed GUAAACA) | 0.0000372 -3.532 IDH1, MLLT11
10. ACAA2, ACADL, ACADVL, ACO2,
PNPLA2 0.000000017 | -3.516 ACOT2, ACOX1, ACSL1, CPT2, CS, FH
11. CCN2, COL1A2, COL3A1, CPT2,
FABP3, HADHB, IDH3A, ILK, PLAT,
KLF11 0.0000528 -3.464 SERPINE1
12, CCN2, COL18A1, COL1A1, COL1A2,
COL3A1, COL4A1, COL8A1, FBNI,
CRIL 9.65E-09 -3.278 MGP, SERPINEI
13. ACAA2, ACACB, ACADL, ACADVL,
ACOX1, ALDH9A1, AQP7, BCL2L1,
PPARD 1.66E-12 -3.236 CPT2, ECHI
14. let-7a-5p (and other BCL2L1, CAPG, CHMP2A, COL1Al,
miRNAs w/seed COL1A2, COL3A1, COL4A1, COL8AL,
GAGGUAGQG) 0.0000355 -3.22 GYS1, HBA1/HBA2
15. ACACB, ACADL, ACADVL, ATPSMF,
ATP5PO, CIDEA, CKB, CS, MYH6,
PPARGCIB 0.000000192 | -3.074 NDUFV2




Table S4: Top 15 activated upstream modulators in HFpEF (LS vs HS-sham)

Rank

Upstream Regulator

p-value

Z-8Core

Target Molecules

1.

TGFB1

6.01E-25

6.569

ABCF1, ACAA2, ACSS1, ACTAL,
ACTG2, ADAM19, ADK, ALOX15,
ALOXS5AP, ANKRDI

TP53

1.22E-55

5.422

ACAA2, ACACB, ACADL, ACADVL,
ACAT1, ACO2, ACSF2, ACSF3, ACSL1,
ACSS1

MTPN

4.06E-17

4.93

ANXA1, BAX, BCL2L1, BNIP3, Calml
(includes others), CASQ1, CCND3,
COLI1A1, COL1A2, COL8A1

CLPP

3.37E-21

4.707

ACADL, ACADVL, ACO2, ACOT13,
ACSL1, CRAT, CS, DLST, ECH1, ECII

AGT

1.65E-14

4.324

ACTA1, ADIPOR1, ALOX15, ANXAI,
ATPIBI1, BAX, BECNI1, BOK, CCN2,
CCND3

MAP4K4

8.47E-19

4.139

ACAA2, ACACB, ACADVL, ACO2,
ATP6VOE1, BCAT2, BCKDHB, Calm1
(includes others), COQ3, COX10

TNF

1.06E-18

4.13

ACADVL, ACOX1, ACSL1, ACTAI,
ADCYS5, AEBP1, AKR1B1, ALOX5AP,
ANXAT, ANXAII

MRTFB

9.5E-12

3.865

ACTA1, ANKRDI1, BCL2L1, CCN2,
CD151, COL3A1, CYBA, FIBIN,
FILIP1L, GADD45A

NRG1

1.16E-19

3.703

ACATI1, ANKRDI1, ATF4, BCL2L1,
BNIP3, CCN2, CCND3, CDKNI1A,
CHCHD3, COL1A1

10.

SLC27A2

3.21E-14

3.674

ACAA2, ACADL, ACOX1, ACSLI1,
ALDHI1A1, CPT2, CRAT, DHRS4, ECII,
ETFDH

11.

MRTFA

5.67E-14

3.653

ACTA1, ANKRDI, ARPC1B, BCL2LI,
CCN2, CCN5, CD151, CYBA, FABP3,
FIBIN

12.

PRL

1.21E-23

3.609

ACTR3, ANXA2, ANXAS, ATP2A2,
ATP5PD, BAGI, BCL2L1, BOK, CCND3,
CDKNIA

13.

KDM5A

1.62E-15

3.528

ACO2, ACTN2, ATP1B1, BCKDHA,
CHCHD3, COL1A2, DLST, DMPK,
GADDA45GIP1, HMOX1

14.

RAF1

3.61E-09

3.477

ANKRDI1, ANXA1, BECNI, BTGI, CA2,
CCNS, CDKNI1A, CRYAB, EMPI1, GRN

15.

IL6

0.0000135

3.441

ACOX1, ANXA1, ATP2A2, BAX,
BCL2L1, CCN2, CDKN1A, CEBPD,
CLU, COL1AIl




Table S5: Significantly altered upstream modulators by LLTS

Rank Upstream p-value z- Target Molecules
Regulator score*

1. MAPKI1 0.00343 -2.345 | APOE, CAV3, CCL5, FLNC, GBP1,
HBA1/HBA2, IFITM3, IRF7, JUND,
PDLIM3, SERPINE1, SOCS2

2. Gsk3 0.0032 -2.224 | ATF4, DDIT3, NKX2-5, TNNCI1, TNNI3

3. RB1 0.00038 -2.21 | ATP6VI1F, CKM, DDIT3, DYNLRBI,
GRPELI, IFITM3, MDH1, MRPL12,
NDUFS7, NKX2-5, PARK7, SERPINEI,
TNNCI, TNNT2, Tpml, UQCRFSI

4, INSR 0.0163 -2 ATPSF1D, ATP5SMC3, Calm1 (includes
others), ETFB, FLNC, IFITM2,
NDUFB9, SERPINEI, SIRT2, SOCS2,
YEATS4

5. IFNA2 0.0112 2.795 | B2M, CCL5, GBP1, IFITM2, IFITM3,
IRF7, LY6E, SOCS2

6. STAT1 0.0168 2.764 | APOE, B2M, CCLS5, CLICS, FCERIQG,
GBP1, IFITM2, IFITM3, IRF7, LY6E

7. KDMS5SA 0.00000529 | 2.53 ATP6V1F, GRPEL1, MDH1, MRPL12,
NDUFS7, PARK7, TNNCI, TNNT?2,
Tpml, UQCRFS1

8. IFNARI1 0.0464 2.179 | B2M, CCLS, CLICS, IRF7, SERPINEI1

9. RICTOR 1.12E-13 2.041 | AtpSe, ATPSFID, ATPSMC3, ATP5PB,

ATP6VOB, ATP6VIF, Cox6c, COX8A,
NDUFB7, NDUFB9, NDUFC1,
NDUFS3, NDUFS7, POMP, PSMB4,
PSMBS, PXN, RPL17, RPL18, RPL26,
Rpl29

*: activation pattern in HS sham group compared to HS-active group
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Figure S1: IPA prediction of branch chain amino acid catabolism in HFpEF ( LS vs HS-

sham). Valine (A) and isoleucine (B catabolism were predicted to be inhibited.
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Figure S2: IPA prediction of Tricarboxylic acid cycle in HFpEF ( LS vs HS-sham)
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Figure S3: IPA prediction of sirtuin signaling in HFpEF ( LS vs HS-sham)

Predicted activation of sirtuin signaling is associated with reduced fatty acid oxidation, reduced

generation of acetyl CoA and TCA cycle intermediates, inhibition of mitochondrial oxidative
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Figure S4: IPA prediction of PPARo/RXRa signaling in HFpEF ( LS vs HS-sham)
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Predicted inhibition of PPARa/RXRa signaling is associated with the inhibition of fatty acid

oxidation and abnormal glucose homeostasis
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