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Abstract: Adult hippocampal neurogenesis has been strongly associated with mood
control in animal models. However, in the human brain, the extent and the functional
significance of neurogenesis continues to be debated, in large part because the field
has lacked a non-invasive method to measure the phenomenon in living organisms.
Using magnetic resonance spectroscopy (MRS), we identified a fatty acid-related
biomarker that is highly enriched in neuroprogenitors and visible on the MRS
spectrum. We discovered, using a panel of biophysical, chemistry, and
pharmacological tools, that neuroprogenitors are particularly abundant in mono-
unsaturated fatty acid, one of which is an endogenous ligand for nuclear receptor
NR2E1, required for their self-renewal, proliferation, and neurogenesis. We then
developed an automated algorithm that allows objective quantitation of the fatty-acid
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enriched neurogenic biomarker in the live human brain. The MRS neurogenic biomarker
distinguishes neurogenic and non-neurogenic areas (N=35 subjects; Wilcoxon V=55,
p=0.01) and is positively associates with pattern separation and response to
antidepressant treatments (N=34; p=0.0029), while it declines with age (N=300;
Rpartial=-0.23, p=0.004; df=224). In depressed individuals receiving electroconvulsive
treatment (N=20), an early two-fold signal increase predicts subsequent hippocampal
plasticity (R=0.70, p=0.0026) and clinical outcome (R=-0.53, p=0.036). We thus now
have the means to study neurogenesis in the live human brain and in patients who suffer
from depression. Moreover, we have a new druggable target that may lead to
development of more effective therapies for depression, as we can stratify patients in
whom pathology may depend on the rate of hippocampal neurogenesis.


