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In the May 2012 issue of Diabetes, Visinoni et al. (1)
described the role of liver fructose-1,6-bisphosphatase
(FBP-1) in regulating appetite and adiposity and in
contributing to body weight regulation. In trans-

genic mice overexpressing FBP-1, they observed a lean
body weight phenotype and ;50% reduction of adiposity
that was supported by a reduction of food intake. In keep-
ing with this evidence, appetite-stimulating neuropeptide Y
and Agouti-related peptide were found to be significantly sup-
pressed. The authors observed an inversion of the lean body
weight phenotype by pharmacologic inhibition of FBP-1,
suggesting a crucial role for this enzyme in the presence
of excess nutrients/fats. FBP-1 is an enzyme in the gluco-
neogenesis pathway, converting fructose-1,6-bisphosphate to
fructose 6-phosphate in the liver. Interestingly, fructose-
1,6-bisphosphate is also the substrate for another enzyme,
aldolase A (ALDOA), which catalyzes the lysis into glyceral-
dehyde 3-phosphate and dihydroxyacetone phosphate in a
reaction activated in the glycolysis process. The glycolysis/
gluconeogenesis pathway therefore might be implicated in
body weight regulation.

Incidentally, with the goal of investigating the mecha-
nisms underlying the pathogenesis of nonalcoholic fatty
liver disease and finding novel molecular determinants, my
colleagues and I have recently analyzed profiles of micro-
RNAs (miRNAs) expressed in liver of rats that were fed
a high-fat diet or a high-fat and high-fructose diet (2).
miRNAs are ;22 nt noncoding RNAs that control gene
expression by base pairing with 39-untranslated regions of
their regulated transcripts. We reported that after a 3-
month hypercaloric diet, rats differentially expressed
specific miRNAs, genes, and proteins in a regulated man-
ner compared with controls (rats fed a standard diet).
Many molecular determinants have been validated exper-
imentally and found to be involved in carbohydrate me-
tabolism, cell glucose homeostasis, lipids and fatty acid
metabolism. Among them, we found the downregulation of
miRNA-122 and the contemporaneous overexpression of
ALDOA in respect to controls. Moreover, high-fat diet–fed
or high-fat and high-fructose diet–fed rats displayed an
increased body weight and, if not an obese at least a “fat”
phenotype (2). It is tempting to follow the authors’ findings

that the activation of the gluconeogenesis pathway leads to
a lean phenotype, and further speculate that its inhibition
(i.e., with FBP-1 inhibitors or activation of the glycolytic
pathway through ALDOA overexpression) may lead to the
opposite (fat) phenotype.

Thus, to gain information about this intriguing hy-
pothesis and to find some genes related to glycolysis/
gluconeogenesis pathway, I predicted all the putative target
genes of those miRNAs that we previously found deregu-
lated (2) using an in-house integrated bioinformatics pro-
gram (3). Noticeably, none of those miRNAs are able to
target the FBP-1 gene. Instead, it was surprising to see that
some miRNA-targeted genes belong to the neurotrophin
signaling pathway (i.e., neurotrophin 3, NTF3), which can
be involved in the production of some appetite-stimulating
neuropeptides (4). Therefore, not only does the balance
between glycolysis and gluconeogenesis processes deserve
further investigation (5), but also miRNA expression cou-
pled with bioinformatics/pathway analysis should be con-
sidered to unravel and rationalize the “big biological
picture” underlying obesity, diabetes, liver and metabolic
diseases, as I recently emphasized (6).
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