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Abstract

A highfat_diet can induce inflammation andmetabolic diseasesuch as diabetes and
atherosclerosisThe receptor for advanced glycation endproducts (RAGE) plays a critical role in
in metabolieydiseaspathophysiologynd the soluble form of the receptor (SRAGE) can mitigate
theseeffects However little is known abouRAGE in the postprandial conditicand the effect

of exercise,in this contex@hus,we aimed to determine the effects of a singgighfat meal
(HFM) with@and without priorexercise orperipheral blood mononuclear ceREMC) RAGE
biology. Healthy male (n=12) consumed a HFM on two occasions, one qwuitlprior exercise

and one "“1618hrs folbwing acute aerobic exercge. Total soluble RAGE (sRAGE) and
endogenoussecretory RAGE (esRAGE) were determined via Elai$h cleaved RAGE
(cRAGE) wasrcalculated as the difference between thelsstatedPBMCs were analyzed for
RAGE, ADAM10, TLR4 and MyD88 protein expression and ADAM10 activity. The HFM
significantly (p<0.01) attenuated sRAGE, esRALand cRAGEby 9.7%, 6.9%, and 10.5%
respectivelyWhereasthe HFM increase®BMC RAGE protein expressidy 10.3% (p<0.01),
there was_nameal effect on PBMC TLR4, MYD88, or ADAM10 protein expression nor
ADAM10_aetivity. There was also noexerciseeffect on anyexperimentaloutcomes. These
findings suggest tha?BMC RAGE and soluble RAGE may be importamtthe postprandial
response to a HFM, and that priaerobicexercise does nddlter these processeas young
healthy adult malesThe mechanisms by which a HFM induces RAGE expression and reduces
circulatingsoluble RAGE isoforms requires further study.
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1. Introduction

Westerndietary patternsnclude the frequentintake of large, highfat, energydense
meals. Consumptionof a single highat meal (HFM) increases postprandial blood lipid
accumulation(18) and induces cellular dysregulation throutyansient oxidative stress and
inflammatien (17). When consumed chronically, a hifgit diet stimulateshronic low grade
inflammation“in’ metabolically active tissussch as skeletal muscle and adipose tisstech
leads toobesityrelated diseasef0). Specifically, chronic low grade inflammation plays a
critical role in the development of type 2 diabetes mellitus (T2[84), atherosclerosi@0) and
metabolic syndrome (38).

Regular” gercise training decreasemetabolic disease risk, 4), improvesdisease
related complicationg21), and decreasesortality rates(7, 63) More specifically, bronic
exercise improves postprandial lipemia(12, 31) inflammation measured via inflammatory
cytokines(15, 43) andoxidative stres$24, 36, 48) Despite these weknown effects of regular
exercise, lessuis known about the ability of a single bout of exercise to protet ageiabolic
disease. We and others have shown metabolic improvements sithle bout ofexercise(18,
59); however, results remain inconsistent and vary heavily based on study population, timing,
and mode-of exercise. Of note, aerobic exercise performé@8H8 prior to a HFMhas reaily
shown robusprotection during the postprandial peri@tb, 59). Altogethert remains unclear
whether acuteexerciseis a successful strategy in prenting acute metabolic dysfunction
following asHFM and whatellular mechanismsay be involved.

Thewreceptor for advanced glycation endproducRAGE) is a multiligand
transmembaine receptoknown to play an integral role in mediating disepa¢ghophysiology.
Current knowledge indicates that in healthy phenotypes, RAGE is highly expressedtisduag
but lowly expressedn othertissues(8). However,under pathologic conditions such B8DM
and diabetic_nephropath{e8), and Alzheimer's Diseas€33), RAGE expression is greatly
increased.Once activated by ligand bindindRAGE initiates many downstream signaling
pathways that,converge ¢ime transdption factor nuclear factekappa B (NF«B) (51). NF-xB
upregulatedranscription ofits target genes which include inflammatory cytokines, adhesion
molecules, and RAGE itseft2). This induction of RAGE bWF-«B further amplifies the initial

signal, which is how RAGIplays a key role in converting an acute-pritammatory state to
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chronic cellular dysfunctionfé, 51) In addition, RAGE also directly induces the formation of
reactive oxygen species through NADPH oxidg$23. These inflammatory and oxidative stress
producing mechanisms implicate RAGE as g jglayer in disease pathophysiology.

Specificto dietinduced inflammation, lpsma levels o0RAGE ligandsincrease with high
saturatedat diets (27) and n mice, RAGE is critical in mediating inflammation and insulin
resistancan_response to higfat feeding(53). Toll-like receptors (TLRs) are also involved in
mediating“dieinduced inflammation as frefatty acids(FFAS) are specific activators offoll-
like receptor4*(TLR4)n macrophage$22). Upon binding, FFAs activate TLR4, which then
induces NF«kB, 'activates €Jun Nterminal kinase (JNK), and recruits myeloid differentiation
primary response 88 (MyD8&b2). TLR4 and the aforementioned downstream events lead to
the release“ahflammatory cytokines and are also partly required Hif@uced inflammation in
mice (52). RAGE and TLR4 have a shared signaling pathway that converges on MyD88 and is
involved in therelease of inflammatory cytoking37, 49).

A circulating form of RAGE, termed soluble RAGE (sBB), acs asaligand decoy and
attenuate RAGE signaling(65). There are two isofanrs of SRAGE cleaved RAGE (cRAGE)
and endogenous secretory RAGE (esRAGE). While produced via unique mechdrosms,
isoformstack_the transmembrane domain required dignaling and function ascompetitive
inhibitorst0"RAGE cRAGE results from proteolytic cleavage of the extracellular domain of
membraneésound RAGE by A Disintegrin and metalloproteinase dorncaittaining protein 10
(ADAM10).(46) while dternate splicing of the RAGE pm@aRNA produces esRAGE64).
Further, the"™CRAGE:esRAGE ratio can be used to determine the relationship between these
independently“produced isoforms and can lend insight into their unique modulatimduals
with conditions related to chronic legrade inflammationsuch as obesity and T20ONresent
with diminished.sRAGE profile€l6, 34) and greater RAGE protein express).

RAGE.is. highly expressed many tissues, includingeripheral blood mononuclear cells
(PBMCs) (54).PBMCsprovidea strong platform for investigating postprandial inflammation
the contextsof exercisend disease because they are sensitibettodietary manipulation§61)
and exercisesinterventior(24). For examplea diet high in saturated fats upregulaBB3MC
RAGE mRNA expressioii28) andwe previously demonstrated thaat acute boudf endurance

exercise attenuatepostprandial phosphorylation of PBMCNF-«B (18). Further, PBMC
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inflammation and macrophage infiltration are implicated in the development ofininsul
resistance, diabetes and atherosclel(@§}%

Despite the welkstablishedole of RAGE in inflammatory signalindittle is known
aboutPBMC RAGE and sRAGE in the postprandial perioilbwing a HFM Further, it has yet
to be determined if prior exercise mediates postprandial SRAGIPBNLT RAGE.Therefore,
the aim of,thisproject wasto determine the effects of an acute HFMth or without prior
moderate "aerobic exercise) PBMC RAGE bioloy. We investigated plasma sRAGEbforms,
PBMC RAGEADAM10, TLR4, and MyD88&rotein expression arfdlBMC ADAM10 activity.
We hypothesized that the HFM would decrease sRAGE and that this decrease would be related
to increasedsPBM®rotein expressionof RAGE, TLR4, and MyD88and dereased PBMC
ADAM10 aetivity and expressiariurther, we hypothesized that premrobicexercise would be
protective againghe postprandiablecrease in SRAGE and increase®BMC RAGE following
the HFM.

2.Materials'and Methods
2.1 Experimental Protocol and Participants

The. purpose of this study was to investigate RAGE responseant@cute HFM
Demographic and experimental data from the main cohort have been previously puiihed
however, this is the first report of RAGERAGE, andrelated outcomes these subjectA
second validation cohort was recruited ibwestigateRAGE expression across immune cell
populations*viaflow cytometry All participants were nosmokers and free from known
metabolic orimmunologic diseases.

Participantsin the main cohort (n=12) provided written informed consent prior to
enrollment, and procedures were completed in accordance with the lowa Statesitynive
Institutional _Review Board. The full experimental procedures have been outlinedysigvi
(18). In brief, healthy male participants ages-38 reported to the laboratory on 4 separa
occasionsVisit 1 consistedof metabolicand anthropometric measurementsich included a

body composition anderobic fithess (V@ peak)assessmen(tl8). The two HFM visits (one

control HFM visit and one HFM visit with prior aerobic exercise) were completed in a
randomized crossover desigWith the exception of thexercise visit (which occurrethe

afternoon prior to one of the HFM visits), all studsgits were separated by#lays.
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For theprior exercise HFM visit, participantycled on a cycle ergometer for 45mins at
65% VO, peak The acute exercise visit togiace in the afternoonl6-18hrs prior to the

morning meal Participantsconsumed an evening meal between the exercise and HFM visits,
recorded. their. dietary intake for 3days prior to each H&M were instructed to match their
intake for @achitrialFor each of the HFM visits, participants reported to the laboratory following
a 1214hrfast: Participants were then instructed to consume the HFM in less thius,1&mal

time of eonsumption was matched between the two triallee HFM consisted of two
commerdally available sausage, egcand cheese breakfast sandwiches and an 8oz glass of
chocoldae milks This meal totaledo 1000kcals and was 57% fdtull details of the meal
composition were reported previougliB). Plysical activity was tracked and matched prior to
the two HEM visitsand all participants refrained from purposeful physical activity 2Bafsre

each trial

A separate validation cohort of participants (n=5; Age=28+2y; BMI:28.712.6%<;g/m

VO, Peak=43i1+4.8ml/kg/min3.6+0.4L/mir) was recruited to confirm RAGE expression

across different circulating immune cell populatiarssng flow cytometry (described below)
Similar tosthe primary cohort, subjects werges 1835 andfree fromany known metabolic or
immunologic diseasedBy design, anthropometric and metabolic characteristics were similar
between the two cohortsStudy proceduresfor the validation cohortwere approved by
University of lllinois at Chicago’s Institutional Review Board and participants providetkn

informed consent prior to enroliment.

2.2 Plasma Metabolites

Prior to consumption of the HFM, an indwelliagtecubital veircatheter was inserted
for serial bloodsampling After baseline samplingpostprandial drawwere obtainect 30mins,
1hr, 2hr, 3hr,.and 4Hollowing the HFM Plasmaglucose jnsulin, and noresterified fatty acids
(NEFAs) werequantifiedat all time points whileplasnasRAGE andesRAGEwere measured at
baseline and 4hr posiFM. The 4hr postprandiasamplingwas modeled from previous studies
that showed aeffectof different dietary interventions on postprandial AGEs BB#C RAGE
(27, 28) Glucose (Sigmaldrich, St. Louis, MQ InterAssay CV=3.9%, IntrsAssay CV=2.6
4.5%) and NEFAs (Wako Diagnostics, Richmdy VA; Inter-Assay CV =2.9%, Intra-Assay
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CV=6.6-18.1% were measured via enzymatic assdgsulin (Crystal ChemElk Grove, IL
Inter-Assay CV=4.7%, Intrdhssay CV=3.37.0%), sRAGE (R&D Minneapolis, MN Inter
Assay CV=2.5%, IntraAssay CV=2.22.8%),and esRAGE (As One Internation&anta Clara,
CA; InterAssay CV=2.4%, IntreAssay CV=2.62.6%) were all measuredvia commercially
available ELISAs As previously descrilzk (34, 35), he cRAGE isoform was calculated by
subtracting.esRAGE from total SRAGId he cRAGE:esRAGE ratiavascalculatedhereafter
Homeostatic'model assessment of insulin resistance (HOWMAvas calculated as the product

of fastingplasmainsulin and fastingplasmaglucose divided by 22.5.

2.2 PBMC.lselation and Analysis

Ficoll Paque Plus (Sigmaldrich, St. Louis, MQ was used to isolate PBMCs from
whole blood at baseline and 4hr post HFM. PBMCs were stored in cell lysis buffer with
phosphatase and protease inhibitor cock{@itdl Signaling Danvers, MA)at-80°C until further
analysis.Protein oncentration was mea®md via BCA assay (Thermo ScientificValtham,
MA).

Equal protein within each participant, averaglrigig of total protein, was loaded and run
on 816%"polyacrylamide gradient gels (BRad Hercules, CA Protein was ransferredto
nitrocellulose membras and blocked with Odyssey TBS Blocking Buffgi-Cor, Lincoln,
NE). Membranes were incubated inrpary antibodyat 4#C overnight andollowing washing,
incubated_in.secondary antibody for 1hr aimotemperature. Primary antibodigsreincubated
at the follewing.concentrationsRAGE (Abcan ab3611 Cambridge, MA): 1:1000, ADAM10
(Cell Signaling 141948 1:250, TLR4 (Santa CruBiotechnologysc293072 Dallas, TX:
1:1000, MyD88 (Abcam ab133739): 1:500, GAPDH (Cell Signaling 14C10): 1:5,000. Secondary
antibody (Li-Cor) for the appropriate speciegms applied atl:20,000 andnembranes were
imaged usingaear infrared fluorescence (Qor). All proteins of interest wereonmalized to
GAPDH and-the fold change from baseline during the control HFM visitcaksilatedor each
participant

PBMC-ADAM10 activity was assessed usindluworometricassay (AnaSped-remont,
CA; IntracAssay CV=5.0% For each baseline and 4hr pétfM sample, 10microgramsof
protein were loadedonto the plate in duplicate Al ADAM10 activity readings were made

relative to theopre-HFM control visit valueand reported as relative fluorescence units (RFU)
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2.3Flow Cytometry

From only thevalidation cohort, icculating immune cells were isolatedvia red blood
cell lysissolutionfor analysis via flow cytometry. Cells were isolatedhe morning following a
12hr fast Eellowing isolation cells werewashed twicewith staining buffer(0.5% BSA. To
probe forRAGE expressiongcells were incubated iprimary antibody Abcam ab8991) at
1:200 for Thr at 4C. Following primary incubation, cells were incubatedl:1600 secondary
antibody Abcamab150113¥or 1hr at £C. Finally, cellswere surface stained at 1:200 for 1hr at
4°C with anttCD3-eFluor450 (Thermo Fished8-003742), antitCD14APC (Thermo Fisher
17-0149-42)and antiCD16-PECy7 (BD Biosciencé&60716 Franklin Lakes, NJto distinguish
populations of lymphocytes, monocytesd neutrophils respectivelZells were washed twice
with staining buffer betweerach stain cycleCells were analyzed b€yAn ADP Analyzer
(Beckmangand«Coulter) and data were analyzed using Summit v4.3 software (Beckman and

Coulter).

2.4 Statistics

All'statistical analyses were run using SPSS Statistics 23,(BBMonk, NY) and data is
expresse@dsmean + SEMAIl variables were checked for normal distribution using the Shapiro
Wilk normality test. A tweway repeated measures ANOVA was used to assess differeitices
the HFM and.exerciseand the Bonferroni pogtoc analysiswas applied when appropriate
Pearson’s’ correlation was used to determine oslships betweerRAGE-related PBMC

proteirs andblood metabolitesp<0.05 was considered statistically significant.

3. Reaults
3.1 ParticipaniCharacteristics

Participant characteristidser the main cohort have been previously repo(i) andare
represented imable 1 Fasting HOMAIR was not different between the two visits (data not

shown) andhere were no significant differences in aB&)l, or VO, peak betweethe main

cohortand the alidation cohort

3.2 The effect of an acute HFM ofapma sRAGE
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The acute HFMlecrease@p<0.01) plasma total SRAGE, esRAGE and cRAGE (Fig. 1).

Since esRAGE and cRAGE are produced by independent mechanisms, we catcuddieof
these products to gain insight into their relative contribution to one anbkbvwever there was
no change in theRAGE:esRAGE ratipnor was there aaffect of prior aerobic exercigm any

of the sRAGE variables. To investigate the potential mechanisms behind the tetteda
SRAGE, we_calculated the ralleateach isofornplayedin the overalldecreasén total SRAGE.
From this, wedeterminedhat cRAGE accounted fai3+12% of the totasRAGEchange, while
esRAGE drove the remaining 22%.

3.2Postprandial PBM@DAM10 Activity

Havingidentified cRAGE asthe main driver in the postprandial SRAGE response, we
investigated mechanisms of cRAGE productionGiven that ADAM10 is the primary
metalloproteinase responsible for RAGE ectodomain cleayd@k we assayedADAM10
activity innPBMC homogenatesThere wasno effect of the meal (Fold change:Pre
HFM=1.03+0.04RFU, PostHFM=1.08+0.06RFU) or exercise  (Fold change:
Control=109+0.07RFU, Prior Exercise=D2+0.03RFU) on PBMC ADAM10 activity (p=0.24
and 025 respectively) Further, nocorrelationswere foundbetweenPBMC ADAM10 activity
and anyof the sSRAGE variabkor PBMC protein targets of interest.

3.3Altered' PBMC ProteirExpression with acute high-fat feeding

We' assessed PBMfroteinexpression of RAGE, ADAM10, TLR4 and MyD88, al
which play arole in RAGEignaling There was a main effect of the HFM on PBMC RAGE
where RAGEproteinexpression wa$1+5% and 24% higher4hr postHFM for the control and
prior exercise.meal visitsespectively §=0.0a, Fig. 2A). There was no effect of the meal on
ADAM10,"TER4, or MyD88 PBMC protein expressiolhere werealso no effects of prior
exercise or-any interactions betwabe HFM and exercise interventions oar PBMC protein
targets of‘interest (Figs. 2B).

Despite™no chaye in TLR4, we found that both the baseline levels and the 4hr
postprandial change in PBMC RAGE and TLR4 protein expression posigvely correlated
(r=0.60, p<0.01; r=0.55, p<0.01). TLR4 and MyD88 protein expression were also positively
associated at baselie=0.54, p<0.01).
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3.4 Postprandial insulin and NEFA changeish a HFM

As seen in Fig. 3here was a main effect of the HF both plasma insulin and NEFAs
(p<0.001 p< 0.001 respectively), whereby consumption of a single Hidvieased plasma
insulin and.decreasedlasmaNEFAs. However, here was no effect aéxerciseon insulin or
NEFAs andneither insulin nor NEFAs were related to SRAGE levels or RA&&ed PBMC

protein ‘@xpression.

3.5 RAGE expression varies amarg]l subpopulations

To durther understanctirculating immune cell expres®on of RAGE, we used flow
cytometry to assesairface expression of RAGE in monocytes, neutrophils, and lymphanytes
a separate validation cohqffig. 4) Following a 12hr fastalmost all (943%) monocytes
expressedRAGE, about half (4514%) of neutrophils were RAGE positiveand very few
(1+0%) lympheeytes expressed RAGE

4. Discussion

RAGE:.has long been associated with inflammation in metabolic disease amidwede
has highlighted the protective role of SRAGE in attenuating RAGE sign@ig66). In this
study, we investigated the effect of an acute HFM, with and without prior exeotisPBMC
RAGE sighaling and sRAGE. We found that a HFM increased PBMC RAGE proteirsgixjre
while simultaneously decreasing plasma total SRAGE, esRAGE and cRAGHioAdlly, the
changesn PBMC RAGE and TLR4protein expression with the HFMere correlated Despite
effects of the HFMwe did not observehanges in response paor acute exercise on any of the
experimental outcomes.

Therinecreased expression of PBMC RAGE with an acute HFM is in line withopievi
reports of-highsfat dietinduced PBMC RAGE mRNA in humang28) and liver RAGE
expressionin roderts (10). Our findings, howevershow that increased R&E signaling can
occur with onesacute exposure to a HRMhile we did not measure inflammatory cytokines in
the current study, our previous reporting of HifMuced inflammation (18) would suggest
these effects may be mediated by RAGE. Certainiré studies should investigate whether
HFM-inducedPBMC RAGE expressiodirectly results in the release of inflammatory mediators
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and establish the importanceRAGE inacute postprandial inflammation or the development of
chronic lowgrade inflammation with prolonged exposure to high-fat feeding.

Keeping in mind the small sample size high surface expression of RAGE in
monocytes suggedhat these cellsmay drive the postprandiakchangesin PBMC RAGE
signaling inzhealthy participantsAGE-modified proteins have previously been shown to
increase chemotactic activity for monocyfe®r to the formation of vascular lesiorf25, 50)
and RAGEcan'mediaibsequent macrophage infiltration and atherosclerotic plaque formation
(11). Howeverwe cannot rule out the role of activateatdlls in mediating RAGEesponses to
a HFM. Other eports inhealthy participantsreveal similar basal levels of RAGE asdggest
that Tcell activationis required forCD4+and CD8+RAGE expression to exceed 5%y. Thus,
it is possible that -tell RAGE may play a larger role in postprandial changes in a population
with obesity, diabetes, or atherosclerpsis diseaseelated or high-fat dietinduced
inflammation leads to the inappropriate activatiom afells and subsequent disease progression
(29, 39).

Wegsalsa report decreased total SRAGE, esRAGE and cRAGE in response to the HFM,
despite no'differences in PBMC ADAM10 activity pnotein expression. This contrasts with our
hypothesis;.as we expected to see decreased PBMC ADAM10 activity and proteisier@ass
ADAM10.cleaves membrareound RAGE to produce cRAGH6). It is possible that the
decreased cRAGE and total SRAGE pools are in fact due to decreased ADAM10 activity, but
that this phenomenon is occurring in peripheral tissues rather than PBMCe Wwatlrshould
investigaterthe, effect of an acute HFM on skeletal muscle and adipose ABsM10 to
determine thessource of diminished sSRAGE. We chose not to explore mechanisms of esRAGE
production as our total SRAGE change was being driven mostly by cRAGEkever, these
alternate splicing events showtsobe investigated in response to a HFM to confirm if PBMCs
play a role.in regulating postprandial SRAGE production.

Contrary to our hypothesis, we dmbt find any evidence of NEFAIriven increases in
PBMC TLR4"protein expression with the HFM. This is likely due to insulin suppressgion
lipolysis in“the_postprandial periogls well as an uptake of circulating NEFAs by peripheral
tissueq13, 47) NEFAs begin to risabove baseling-6hr following a meal5) andthereforewe
may have seen a relationship between NEFAs and TLR4 had we continued sampling after the
4hr time point Despite no change IRBMC TLR4 or MyD88 expressiorwith the HFM, our
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resultssupporta relationship between RAGE, TLR4nd MyD88 in PBMCs. Not only did we
see that baseline RAGE and MyD88 are related to baseline TLR4, but that thernmbatpr
change iRAGE and TLR4expressiorare also relatedlhese data supportc@mmon signaling
pathway between RAGE and TURVyD88 whichhasindependatly beenshown toresult in the
activation of«NFkB (60). Whether NEFA-mediated TLR4activation with HFM plays a
mechanisticrole in the activation and/orexpression of PBMC RAGE requires further
investigation.

Acute, moderate intensity aerobic exercise did not attenuate postprand@E RA
signaling in PBMCs. Despite evidence suggesting aniaftdimmatory effect of exercisgl9,
55), several methodologat differences, such as the timi(@ 23), intensity(41, 44) and mode
of exercisg8) may explain the absence of an exercise effect. In addition, the lack of an exercise
response may be due to the health of our participants. This study was completed with young,
healthy men,_and prior work suggests thtividuals with T2DM experience a greatenti-
inflammatory. response exercisecompared to obese or lean counterpdrdy. Though physical
activity was'matchedth the days preceding each trial, it is possible that exercise performed 24
72hrs prior* torthe visitauld be confounding our result$he application of these findings is
limited by=eur study populationand study designFuture work should investigate these
relationshipsacross sex, age, and disease st&uther, a control meal should be utilized in the
future to isolate the effects of a HFM from that of a meal alone.

Our,study has shown that an acute HRNEenuates postprandial SRAG&EN important
competitive“inhibitor of RAGE. We also report HHkducedPBMC RAGE expressigrwhich
is likely driven'by the monocyte populatio@iven no change in ADAM10, our data suggest that
the postprandial decreases in SRAG&y be occurring through different mechanisms in PBMCs
or modulation in tissues sensitive tosfmrandial metabolismFuture work should aim to
determine.the.site of postprandial SRAGE regulation andhdbe acute metabolichanges

contribute,to.the pathophysiology of chrometabolic disease
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Table 1 —Study population characteristics.

Variable (units) Mean + SEM
N 12

Age (y) 23.3+1.6
BMI (kg/m?) 242+1.1
% Body Fat 186+2.1
Fasting Insulin (mU/L) 55+1.2
Fasting:Glucese (mmol/L) 59+0.2
HOMA-IR (AU) 1.5+0.3
VO, Peak (ml/kg/min) 447 +£25
VO, Peak (le/min) 3.4+£0.2

Participant characteristics have been previously repdii@d BMI,
body mass index; HOMAR, Homeostatic Model Assessment of

Insulin Resistance; V9peak, volume of oxygen uptake.

Figure legends:

Fig. 1. Decreased postprandial total SRAGE, esRAGE and cRAGE. Changes in total SRAGE
(A), esRAGE (B), cRAGE (C) and the cRAGE:esRAGE ratio (D) with an acute HFM and prior
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aerobic exercise. Data were analgzvia tweway ANOVA and data are presented as mean +
SEM. n=12 for all SRAGE isoforms. ** Main effect of HFM p<0.01.

Fig. 2. Altered PBMC Protein Expression with acute high-fat feeding. Normalized and fold
change results show PBMC RAGE (A), ADAM10 (B)..R4 (C), and MyD88 (D) with acute
highfat feeding with and without prior aerobic exercise. Western blot bands followathe
order as the“figure bars. Data were analyzed viawayp ANOVA and data are presented as

mean + SEM."n=12 for all proteins represented. *** Main effect of HFM p=0.001.

Fig. 3. High-fat, meal-induced rise in insulin and blunting effect on NEFAs. Baseline and
postprandial plasma insulin (A) and plasma NEFA (B). Data are presented as mean + SEM. Data
were analyzedivia a repeated measuANOVA; *p<0.05 compared to baseline, ** p<0.01

compared to baseline. n= 12 for all plasma metabolites.

Fig. 4. RAGE expression differs among circulating immune cell populations. Total
leukocytes were isolated from peripheral blood were analyzed bycfftametry. Neutrophils,
monocytes,and -lymphocytes were gated based on their FSC Vs SSC scatters followed by
CD16, Cb14 and CD3 expression respectively. Representative overlay histograms show
percentages of RAGE cells within gated populations after lbackg correction with isotype

controls.
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