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Figure S1: A) RNA sequencing analysis. mMRNA expression of AXL Receptor Tyrosine Kinase in tissue panel
obtained from human tissues’. Box in the plot represents the interquartile range between the 25" and 75"
percentiles of the data. Line inside the box represents the median value of the data. The whiskers extending
from the box represent the range of the data, excluding any outliers. Outliers are represented as individual
points outside the whiskers (Adipose Tissue n=5; Adrenal Gland n=6; Appendix n=6; Bone Marrow n=6;
Cerebral Cortex n=3; Colon n=6; Duodenum n=4; Endometrium n=7; Esophagus n=6; Gall Bladder n=7;
Heart n=9; Kidney n=4; Liver n=5; Lung n=8; Lymph Node n=13; Ovary n=4; Pancreas n=4; Placenta n=7;
Prostate n=7; Salivary Gland n=6; Skin n=6; Small Intestine n=8; Spleen n=5; Stomach n=4; Testis n=8;
Thyroid Gland n=9; Urinary Bladder n=6). B) mRNA expression of Axl receptor in panel of WAT depots
obtained by ob/ob mice (n=6/group). C) RNA sequencing results (in FPKM) of AxI receptor in ingWAT and
iBAT depots obtained from WT C57BI/6 mice (n=5/group) D-F) mRNA expression of the members of the TAM
family (AxI (D), Tyro3 (E), Mertk (F)) in iBAs from day O until day 8 of differentiation. Ct values of detection
by gPCR are signified above the graphs (n=8/group). G) dCt values for the detection of gene expression for
Axl, Tyro3, and Mertk by qPCR (n=6/group). For all graphs, results are presented as average + SEM
***p<0.001, ****p<0.0001. For two group comparisons (C) unpaired two-tailed t-test was performed, for three
or more group comparisons (B, G) one-way ANOVA was performed (Tukey test was applied to correct for

multiple comparisons).



Supplementary Figure 2
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Figure S2: A) Gene expression (QRT-PCR) analysis. Representative graph of 4-6 independent experiments
showing mMRNA expression of brown-enriched genes in isoproterenol-stimulated mature iBAs after treatment

with increasing concentrations of the AXL inhibitor BMS-777607 (BMS — green color) (n=6/group). * denotes

significance compared to control. B) High-throughput microscopic fluorescent analysis. Representative
4



fluorescent images showing iBAs differentiation based on lipid droplet staining (LD540/yellow: lipid droplets,
blue/A497: Hoechst/Nuclei) (up), (low) representative graphs of 3 independent experiments showing number
of nuclei (left) and UCP1 intensity/cell (right) (n=6/group). * denotes significance compared to control. C)
Representative western blots of 2 independent experiments demonstrating protein expression of PGC1-a in
iBAs after treatment with increasing dosages of the AXL inhibitors BMS (upper) and NPS-1034 (lower). D)
Gene expression (QRT-PCR) analysis. mRNA expression of Ucp1, Pgc1-a and Ppary in isoproterenol-
stimulated mature white immortalized adipocytes (iWAs) after treatment with the AXL inhibitors BMS-777607
(BMS — green color) or R428 (purple) (n=4/group). * denotes significance compared to control. E) Gene
expression (QRT-PCR) analysis. mMRNA expression of UCP1, PGC1-a and FABP4 in brown-like hMADS after
treatment with the AXL inhibitors BMS-777607 (BMS — green color) or R428 (purple) (n=8/group). * denotes
significance compared to control. F) Gene expression (QRT-PCR) analysis. mMRNA expression of Ucp1, Pgc1-
a in mature iBAs in response to GAS6 treatment (n=4/group). G-I) Gene expression (QRT-PCR) analysis.
MRNA expression of Ucp1 (G), Pgc1-a (H), and Cox8b (I) in mature iBAs in response to agonistic anti-AXL
receptor antibody treatment (n=6/group). J-L) Two-week daily (food-mixed) administration of the AXL inhibitor
BMS-777607 or vehicle control in C57BI6 DIO mice. J-K) Gene expression (qRT-PCR) analysis. mRNA
expression of thermogenesis-associated genes in epiWAT (J) and iBAT (K) (Vehicle n=10; BMS-777607
n=9). L) VO, metabolic cage measurements two weeks after daily administration of BMS-777607 or vehicle
control (n=6/group). For all graphs, results are presented as average + SEM. * p<0.05, **p<0.01, ***p<0.001.
For two group comparisons (F, J, K) unpaired two-tailed t-test was performed, for three or more group
comparisons (A, B, D, E, G, H, I) one-way ANOVA was performed (Tukey test was applied to correct for

multiple comparisons).



Supplementary Figure 3
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Figure S3: siRNA-mediated knockdown of AXL receptor enhances brown adipocyte functionality. A)

Measurements of oxygen consumption rate (OCR) for the calculations of basal, isoproterenol-stimulated,
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maximal, uncoupled and non-mitochondrial respiration of mature iBAs upon siRNA-mediated knockdown of
AXL receptor (n=5/group). B) Measurements of oxygen consumption rate (OCR) for the calculations of basal,
isoproterenol-stimulated, maximal and non-mitochondrial respiration of mature iBAs upon siRNA-mediated
knockdown of AXL receptor (n=5/group). C) Calculations of basal, cAMP-stimulated, maximal, uncoupled,
coupled and non-mitochondrial respiration in iBAs upon siRNA-mediated knockdown of AXL receptor, based
on OCR measurements (n=5/group). (D-F) siRNA-mediated knockdown in brown hMADS. D) Volcano plot
demonstrating the differentially expressed genes between si-AXL and non-targeting (NT) control in brown
hMADS. E) KEGG pathway enrichment analysis for downregulated genes upon siRNA-mediated knockdown
of AXL in brown hMADS. F) Measurements of oxygen consumption rate (OCR) for the calculations of basal,
cAMP-stimulated, maximal, uncoupled, coupled and non-mitochondrial respiration in brown hMADS upon
siRNA-mediated knockdown of AXL receptor (n=5/group). For all graphs, results are presented as average
+ SEM. * p<0.05, **p<0.01, ***p<0.001. For two group comparisons (C) unpaired two-tailed t-test was

performed, for time-course datasets two-way ANOVA was performed.



Supplementary Figure 4
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Figure S4: A) Representative western blots of three independent experiments demonstrating protein levels

of phosphorylated AKT upon acute treatment with the AXL inhibitor BMS-777607 (BMS) and the AXL receptor
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agonist GAS6 in unstimulated and insulin-stimulated mature iBAs (upper) and hMADS (lower). B)
Representative western blots of 2 independent experiments depicting protein levels of phosphorylated AKT,
FOXO, IR, IRS-1, PDGFR-a and PDGFR- after acute treatment with NPS-1034 in insulin-stimulated mature
iBAs. C) Representative western blot analysis of 2 independent experiments depicting protein levels of
phosphorylated FOXO1 upon acute treatment with the AXL inhibitors R428 (1uM) (left) and BMS-777607
(10uM) (right) in insulin-stimulated mature iBAs for several time points after insulin stimulation. D)
Representative immunofluorescent images (A488/green: FOXO1, blue/A497: Hoechst/Nuclei) of 3
independent experiments showing the cytoplasmic and nuclear localization of FOXO1 in non-stimulated and
insulin-stimulated mature iWAs upon treatment with AXL receptor pharmacological inhibitors BMS-
777607(BMS) or NPS. Insulin-stimulated cells were treated with 10nM of insulin. E) Representative
immunofluorescent images (A488/green: FOXO1, blue/A497: Hoechst/Nuclei) of three independent
experiments showing the cytoplasmic and nuclear localization of FOXO1 in high-dosage insulin-stimulated
mature iBAs upon treatment with AXL receptor pharmacological inhibitor BMS-777607(BMS) or ligand GAS6
or combination of BMS+GASG. Insulin-stimulated cells were treated with 100nM of insulin. F) Representative
western blot analysis of 2 independent experiments depicting protein levels of phosphorylated AKT (pAKT)
upon acute treatment with increasing concentrations of the AKT inhibitor MK-2206. G) Representative
immunofluorescent images (A488/green: FOXO1, blue/A497: Hoechst/Nuclei) of 3 independent experiments
showing the cytoplasmic and nuclear localization of FOXO1 in insulin-stimulated mature iBAs upon treatment
with increasing dosages of the AKT inhibitor MK-2206. Cells were stimulated with 10nM of insulin. H)
Representative western blot analysis of 2 independent experiments depicting protein levels of phosphorylated
STAT3 (pSTAT3) and STATS (pSTATS) in non-stimulated and insulin-stimulated iBAs in response to acute
treatment with AXL receptor pharmacologic inhibitor BMS-777607 (B), ligand GAS6 (G), or a combination of

both (B+G).
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Figure S5: A-C) Intracellular cAMP levels after acute isoproterenol stimulation upon simultaneous treatment
with increasing dosages of BMS-777607 (Ctrl n=4; Isop n=4; BMS 2uM n=5; BMS 5uM n=6; BMS10uM n=5;
all others, n=3/group) (A), R428 (n=3/group) (B), or GAS6 (n=3/group) (C). cAMP was measured at 15 min
after isoproterenol/compound stimulation. * denotes significance compared to isoproterenol control. D)
Intracellular cAMP levels after acute isoproterenol stimulation upon simultaneous treatment with BMS, GAS6
or BMS+GAS6. cAMP was measured at time points 5 and 15 min after isoproterenol/compound stimulation
(n=3/group). * denotes significance compared to control within the same time-point. E) Intracellular cAMP
levels after acute (15 min) stimulation with increasing dosages of forskolin in the presence or absence of the
AXL inhibitor BMS (n=3/group). * denotes significance compared to forskolin control. F) OCR Seahorse
measurements in compound-pre-treated acutely isoproterenol-stimulated iBAs upon concomitant treatment
with the AXL inhibitor NPS (n=5/group). Arrow indicates the time of injection of isoproterenol and compound.
G) Intracellular cAMP levels after increasing doses of acute isoproterenol stimulation upon simultaneous
treatment with the anti-AXL monoclonal agonistic antibody (n=3/group) H-I) Intracellular cAMP levels at the
15min timepoint after acute isoproterenol stimulation upon simultaneous treatment with incremental doses of
the PDE3 inhibitor Cilostazol (H) or a PDE4 inhibitor (l) (n=3/group). * denotes significance compared to
control. J) Representative western blot analysis of 2 independent experiments depicting protein levels of
phosphorylated AKT (pAKT) upon acute treatment with pharmacological inhibitor of AXL receptor (BMS) and
PTEN inhibitors SF1670 (SF) or bpV(HOpic) (VO). K) Annexin V staining to detect Ptd-Ser in mature iBAs in
response to treatment with AXL receptor pharmacological inhibitor BMS or its ligand GAS6. PtdSer has been
stained in red and nuclei have been stained in blue (DAPI). For all graphs, results are presented as average
+ SEM. ** p<0.05, **p<0.01, ***p<0.001. For two group comparisons (G) unpaired two-tailed t-test was
performed, for three or more group comparisons (A, B, C, D, E, H, I) one-way ANOVA was performed (Tukey
test was applied to correct for multiple comparisons), and for time-course datasets (F) two-way ANOVA was

performed.
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Supplementary Figure 6
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Figure S6: A) Body weight curves of Ax/ KO homozygous (AX KO Hom), AxI KO heterozygous (AXLKO Het)
and Wild-Type male and female littermates under chow diet during the first weeks of age. (n=12, 25, 14 for
the males; and n=10, 20, 13 for the females, respectively). B-C) Gene expression (QRT-PCR) analysis. mMRNA
expression of brown fat thermogenesis-enriched genes in iBAT of Ax/I KO and WT littermate control male
chow diet-fed mice under room temperature (B) or two-day cold exposure (C.E.) (C) conditions (WT n=8; Ax/
KO n=6). D) Energy expenditure (calculated based on VO.) metabolic cage measurements in Ax/ KO and
WT littermate control chow diet-fed mice under room temperature and cold-exposure (n=6/group).
Temperature conditions are indicated above the graph. E) Body weight curves of Ax/I KO homozygous
(AXLKO Hom), Axl KO heterozygous (AXLKO Het) and Wild-Type male littermates under HFD challenge.
HFD was initiated at 8 weeks of age, mice were acclimatized in room-temperature conditions (n=22, 27, 20;
respectively). F) Gene expression (QRT-PCR) analysis. mRNA expression of brown fat thermogenesis-
enriched genes in iBAT of Ax/ KO and WT littermate control male HFD-fed mice under room temperature
conditions (n=8 for WT, n=6 for AXLKO). G) Insulin tolerance test (WT n=8; AXLKO Het n=24; Ax/ KO Hom
n=11) (upper) and fasting blood glucose (WT n=8; AXLKO Het n=24; Ax/ KO Hom n=11) (lower) in Ax/ KO
homozygous (AXLKO Hom), Ax/ KO heterozygous (AXLKO Het) and Wild-Type male littermates under HFD
challenge. H) Area Under the Curve (AUC) calculated from IPGTT in Ax/ KO and WT littermate male mice in
response to treatment with the pharmacological AXL receptor inhibitor BMS-777607 or DMSO control (WT
HFD-BMS n=3; all other groups n=4). |) Body weight curves of iFAXLKO and littermate control (AXL-floxed
Cre-) female mice in response to HFD challenge. HFD was initiated at 8 weeks of age, mice were acclimatized
in standard room-temperature conditions (n=11/group). J) Total cholesterol concentration measurements in
plasma of AxlI KO and WT littermate control HFD-fed mice (WT n=5; Ax/ KO n=8). K) Pathway Enrichment
Analysis from RNA Sequencing analysis of differentially expressed genes in iBAT depots of Axl KO vs. WT
littermate control male mice under HFD and room-temperature ambient conditions. L) Heatmap
demonstrating differentially expressed genes in iBAT depots of iFAXLKO as compared to WT littermate
female mice under HFD and room-temperature ambient conditions (n=5/group). M) Overrepresentation
pathway analysis and Enrichr pathway analysis based on differentially upregulated genes in iBAT depots of
iFAXLKO vs. WT littermate control female mice (for RNA-Seq, n=8 for iFAXLKO, n=5 for Axl-floxed Cre-).
For all graphs, results are presented as Average + SEM. * p-value<0.05, ** p-value<0.01, *** p-valued<0.001,

**** p-value<0.0001 (for WT vs. AXL KO Hom). * p-value<0.05,  p-value<0.01, #* p-value<0.001, %& p-
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value<0.0001 (for AXLKO Het vs. AXLKO Hom). * p<0.05, **p<0.01, ***p<0.001. Two-group comparisons (B,
C, F, J): unpaired two-tailed t-test; three or more group comparisons (G, H): one-way ANOVA (Tukey test

was applied to correct for multiple comparisons); time-course datasets (A, D, E, G, |) two-way ANOVA.

Supplementary Table 1

R
G ecepto, Tyro3
mPOUn d

BMS-777607 1.1nM 1.8nM 3.9nM 4.3nM 14nM
R428 14nM - = 50- to 100-fold 50- to 100-fold
less selective less selective
NPS-1034 10.3nM - 48nM - -

Supplementary Table 1: IC50 values of three pharmacological AXL receptor inhibitors for AXL receptor and

other receptor tyrosine kinases. Dash (-) indicates a complete lack of cross-reactivity.
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