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Supplemental Figure 1: Specificity of doxycycline induced NaKtide expression in
visceral adipose tissue. Related to Figure 2. Immunofluorescence staining
demonstrating readily detectable GFP (green) and NaKtide (red) expression in (A)
visceral adipose sections and (B) subcutaneous adipose sections of Tet-On Tg mice fed
with doxycycline added normal chow or WD. No fluorescence detected in either channel
in Tet-Off Tg-control mice in visceral and subcutaneous adipose tissues. No fluorescence
detected in GFP (green) and RFP (red) channel in Tet-Off Tg-control and in Tet-On Tg
mice fed with doxycycline added normal chow or WD for (C) heart and (D) brain tissues.
Representative images taken with 20X objective lens; scale represents 100 pm.
N=6/group.
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Supplemental Figure 2: Doxycycline induced adipocyte-specific NaKtide
expression shows no effect on Na,K-ATPase isoforms in hippocampus of mice fed
a WD. Related to Figure 3. Immunoblot analysis of (A) a-1 subunit, (B) a-2 subunit and
(C) a-3 subunit with data shown as mean band density normalized to GAPDH. Results
are expressed as means + SEM. N=4-6/group. Statistical analysis by one-way ANOVA,
multiple comparison using Tukey’s test. Data not significant.
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Supplemental Figure 3: Immunohistochemical staining for microglial activation in
hippocampus of mice fed a WD. Related to Figure 3. Representative images of Ibal
staining in hippocampus section showing Ibal-positive cells. Yellow lines indicate the
hippocampal area used to quantify the Ibal positive staining. (a) Representative images
in the left panel with scale bar = 600um. (b) Representative images on the right panel
with scale bar = 200um, showing CA1 area of the hippocampus from images in the left
panel (a). Percentage of Ibal positive cells were quantified (c). Results are expressed as
means = SEM. N=4-8/group. Statistical analysis by one-way ANOVA, multiple
comparison using Tukey’s test, where *p <0.05 vs. CTR, **p <0.01 vs. CTR, #p <0.05 vs.
CTR+NaKtide, #p <0.01 vs. CTR+NaKtide, 4p <0.05 vs. WD, #4p <0.01 vs. WD.
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Supplemental Figure 4: Doxycycline induced NaKtide expression improves
markers of cognitive function in the motor cortex of mice fed a WD. Related to
Figure 3. (A) Protein carbonylation assay in motor cortex homogenates. Immunoblot
analysis for (B) BDNF, (C) pTau, (D) pERK and (E) PSD95. Results are expressed as
means = SEM. N=4-8/group. Statistical analysis by one-way ANOVA, multiple
comparison using Tukey’s test, where *p <0.05 vs. CTR, **p <0.01 vs. CTR, #p <0.05 vs.
CTR+NaKtide, #p <0.01 vs. CTR+NaKtide, 4p <0.05 vs. WD, #4p <0.01 vs. WD.
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Supplemental Figure 5: Gene expression profiles of Tg mouse (A) cerebellum, (B)
visceral fat, (C) subcutaneous fat and (D) liver tissues in response to (i) WD
compared with control or (ii) WD+NaKtide expression compared to WD. Related to
Figure 4. Data shown with genes down-or up-regulated by WD colored orange or blue,
respectively (p<0.10). We note that as was the case in hippocampus (Figure 4),
doxycycline induced NakKtide expression appeared to antagonize the changes in gene
expression induced by WD.



Hippocampus

Retinol metabolism
Vitamin digestion and absorption
C: and i

(Cholesterol metabolism
em of o

y P450

by
Drug metabolism Y
Blosymhesls of amino acids

0id hormone |osynthas|s

PPAR slqnalm g pathwa,
[Chemic: carclnogenesls
Fat digestion and absorption
Abscorbate and aldarate metabolism
"TGF-beta signaling pathway
Nicotine addiction
Axon guidance
Ribosome
Parkinson Disease
[Oxidative phosphorylation
Cardiac muscle contraction

. 2 | Huntington Disease
- N y Olfactory transduction
— T Histidine metabolism
ORA overlap WD v. Control WDN v. WD

Cerebellum Subcutaneous Fat

Glntamaterg ¥ NF-kappa beta signaling pathwa
g?\‘zﬁ&erglc synapse Fatty adid '"elabgl o 4
1°°'" G “"'"9 pathway i e versu oSt ?sease )
= feeeit—
b g%eg’% 5,%": Ul? pathway Terpenoid backbon: b"osynthesls
lnosrl'!|ol gnalmg system Hypertrophlc cardmmyap ithy

Sﬂrdla muscle contraction

1 signalt way lated cardiomyopathy
ression Steroid hormone hlosynlhesls

% ement nd coagulation cascades Eetmol met

Ox

oligm
iv: phusghorylallon rginine and proline metabolism

Complement and coagulation cascades
rot asome
muscle coutractlon

Parkinson Disease
oilec{f ing dyc J> ct acid secretion Qxidative phosphovylxtllon
tabolism

{I Chemical carcinogenesis
Arginine biosynthe:
- e'{,‘]',c upus erythematosus A £ hmot :r):lc rlgh( ventricular cardiomyopathy
uﬁr‘mc%o::‘arclgggenesls Lll:lsoclgr%:celd nd 'adarate metabolism
“ L(ﬂ ism of xenoblotn:s by cytochrome P450 steine ans aﬁ ILOII‘
lutathione metabolis: btanolist of xenobiotics by l:ytm:hmme P4s0
u me|a oltsm 1'| ht junclmn

< Tatty liver disease (NAFLD) F cﬁ l id!
E“elmer g’seas‘é’ 335%%3%35 ?ne |a|{‘t?r ?gg iatlon of TRP channels

WD v. Control WDN v. WD WD v. Control WDN v. WD

Visceral Fat Liver

Intestinal immune network for IgA production =
Viral myocarditis
cy | diabetes mellitus
osollc DNA-sensing pathw:
E-RAGE signaling pal hway h diabetic complication

An!l en processing and presentation
Klococcus aureus infection

éﬁ“casamm lycan biosynthesis
JAK-STAT su?nallng path
ﬁl-tng lectin receptor signaling pathway

ceptor signaling pathway
eII deed cytotoxicity

FSKoRKY si siqnaling pathway,
euroactive eptor interaction

&(iell recppl sngnalmg pathway
elaxin slgna ing

olism N -
esterc e(r!" ?aocyle differentiation
conl o emla pathway

g%eoclas‘ m'ferenhahon

e signaling pathwa
Rheumatoid aﬂhrmsg P v

%o);;lasm srlv?edl ted phagocytosis
Uitierentiation o)
IL-17 gnalm pamway

g%‘nongﬁla ini e g yancer
LK Llhhlk"geﬁ é"iferenllatlon

Pancreatic cancer
IChronic myeloid leukemia
Melanoma
Pertussis
T cell receptor signaling pathway
Chagas disease
Regatms B
pt
iric an t Ianosor'r;‘lasls
ignaling pa
Helaxﬁl g pa"‘nxay
Platelet ac lva ]
ECM receptor mte raction
Fc epsilon RI sngnalmg pathway
Cellular senescen
Toll-like receptor sl naling pathway
Inflammatory bowel disease
Autoimmune thyroid disease
?J naling pathway

alari
Graft-versus-| hosl disease
Allograft rejectioy

Rst-hgm.)a beta slgnalmg pathway

g cell receptor slgnalmg pathway
rimary im cienc

Oste oaastralw‘eremlanony

Stermd hormone biosynthesis

WD v. Control WDN v. WD WD v. Control WDN v. WD

Supplemental Figure 6: Enriched biological pathways among tissues in Tg mice
fed a WD. Related to Figure 5. (A) Venn diagram from pathway enrichment analysis
performed using ORA, depicting the overlap of all enriched pathways among cerebellum,
hippocampus, liver, subcutaneous and visceral adipose tissue. Heatmaps of differentially
regulated pathways, enriched by GSEA, with and without NaKtide expression shown in
(B) hippocampus (HC), (C) cerebellum (Cereb), (D) visceral fat (Vfat), (E) subcutaneous
fat (Sfat) and (F) liver tissue.
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Supplemental Figure 7: Gene expression in representative KEGG Pathways shown
as heatmaps. Related to Figure 5. (Ai) KEGG Pathway for oxidative phosphorylation in
WD compared with control. Gene expression in dataset shown as heatmaps with blue
indicating up- and orange indicating down-regulation, respectively. (Aii) KEGG pathway
for oxidative phosphorylation in WD + NaKtide compared with WD. Gene expression in
dataset shown as heatmaps with blue indicating up- and orange indicating down-
regulation, respectively. (Bi) Wiki Oxidative Stress and Redox pathway in WD compared
with control. Gene expression in dataset shown as heatmaps with blue indicating up- and
orange indicating down-regulation, respectively. (Bii) Wiki Oxidative Stress and Redox
pathway in WD + NaKtide compared with WD. Gene expression in dataset shown as
heatmaps with blue indicating up- and orange indicating down-regulation, respectively.
All GSEA plots produced with fgsea package. All KEGG pathway maps produced with
Pathview package. Wikipathway map produced using Cytoscape program utilizing
Wikipathway software.
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Supplemental Figure 8: Gene expression in representative KEGG Pathways shown
as heatmaps. Related to Figure 5. (Ai) KEGG Pathway for Parkinson Disease in WD
compared with control. Gene expression in dataset shown as heatmaps with blue
indicating up- and orange indicating down-regulation, respectively. (Aii) KEGG pathway
for Parkinson Disease in WD + NaKtide compared with WD. Gene expression in dataset
shown as heatmaps with blue indicating up- and orange indicating down-regulation,
respectively. (Bi) KEGG Pathway for Alzheimer Disease in WD compared with control.
Gene expression in dataset shown as heatmaps with blue indicating up- and orange
indicating down-regulation, respectively. (Bii) KEGG Pathway for Alzheimer Disease in
WD + NakKtide compared with WD. Gene expression in dataset shown as heatmaps with
blue indicating up- and orange indicating down-regulation, respectively.

All GSEA plots produced with fgsea package. All KEGG pathway maps produced with
Pathview package.



