
Glial cell–type–specific switching from ApoE4 to the protective ApoE2 isoform is sufficient to rescue the glycolytic metabolic phenotype imposed by ApoE4, as measured 

noninvasively by hyperpolarized 13C MRI — establishing a new translational framework linking ApoE genotype, glial metabolism, and brain energetics in AD
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CONTACT

• ApoE4, the strongest genetic 

risk factor for late-onset AD, 

drives reduced cerebral glucose 

metabolism and mitochondrial 

inefficiency1-3

• ApoE2 confers strong protection 

against AD and has been 

associated with preserved brain 

metabolism in experimental 

models4-6

• Astrocytes and microglia are the 

predominant glial producers of 

ApoE and key regulators of brain 

metabolic homeostasis — ApoE4-

driven glial dysfunction may 

directly compromise neuronal 

energy supply 

• Whether metabolic impairments 

are cell-type–specific, and whether 

glial ApoE2 expression can rescue 

them, remains unknown

• In vivo HP [1-13C]pyruvate MRS at 9.4T; paired imaging 

pre- and ~4 &  8 months post-tamoxifen induction

• Metabol ic ratios, normalized to respective TP1, 

represented as proxies: lactate/pyruvate (glycolysis), 

bicarbonate/pyruvate (oxidative), bicarbonate/lactate 

(overal l balance); One-way ANOVA, FDR corrected

Glycolysis proxy :  ApoE4 (Cre⁻) mice showed the highest 

lactate fraction, consistent with a glycolytic, oxidatively 

impaired phenotype. Both microglia- and astrocyte-specific 

ApoE2 expression signif icantly reduced the glycolysis proxy 

at immediate and long-term timepoints (p < 0.05).

• HP 13C MRS successfully
detected glial cell–type–
specific metabolic alterations
in vivo in an ApoE4-to-ApoE2
switch model Glial ApoE2
expression — in either
astrocytes or microglia — is
sufficient to normalize the
glycolytic phenotype imposed by

ApoE4

• Oxidative metabolic recovery
is temporally delayed and
stronger and significant
change in microglia-specific
ApoE2, suggesting distinct glial
roles in brain energetic rescue

• This is the first study to
combine cell-type–specific
ApoE isoform switching with
HP 13C MRS, establishing a new
paradigm for probing glial
metabolic contributions to AD
pathophysiology and therapeutic
targets
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Real-time Glial Metabolic Alterations In A Novel Alzheimer's 

Disease Model With Selective ApoE4-to-ApoE2 Brain Switching

Oxidative phosphorylation proxy :  Microgl ia-specific 

ApoE2 drove a signif icant increase in oxidative 

phosphorylation at the long-term timepoint (p < 0.01)

Study design: Tamoxifen-inducible APOE4s2 "switch" female 

mice7 imaged across 3 time points (TP) – 1st TP, pre-”switch” 

condition, 2nd TP, immediate ApoE2 “switch” effect, 3rd TP, 

sustained ApoE2 “switch” effect

Methodology: Hyperpolarized  (HP) 13C MRI - a non-invasive 

imaging technique that enables real-time in vivo monitoring of 

metabolic flux. Following intravenous injection of HP [1-

¹³C]pyruvate, its enzymatic conversion to ¹³C-lactate and ¹³C-

bicarbonate is detected dynamically, serving as proxies for 

glycolysis and oxidative phosphorylation, respectively.
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