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Pregnancy associated plasma protein (PAPP)-A2 is an insulin-like growth factor (IGF) binding protein (BP) protease that
regulates IGF-1 availability affecting postnatal growth. A new syndrome characterized by short stature, skeletal abnormalities
and reduced bone density caused by the absence of PAPP-A2 proteolytic activity resulted from loss-of-function mutations in
the human PAPP-A2 gene was discovered by Argente and Dauber in 2016. As a consequence, PAPP-A2-deficient patients
exhibit high circulating levels of IGF-1 bound to its ternary complex (IGFBP-3 or IGFBP-5 and IGF-ALS) resulting in decreased
concentrations of free IGF-1. Because these patients do not exhibit GH deficiency and PAPP-A2 is unavailable for human use,
they were treated with recombinant human IGF-1 (rhiGF-1). Short-term therapy with rhiGF-1 in children with PAPP-A2
deficiency increased growth velocity and height. Although IGF-1 was first discovered due to the observation that it was able to
stimulate longitudinal growth, the list of physiological and pathophysiological processes involving this growth factor is now
extensive and includes metabolism, development of specific neurosensory systems, neuroprotection, longevity, cancer,
obesity, eating disorders, and neurodegenerative diseases .
The present study aimed to characterize the effects of constitutive Pappa2 gene deletion on hypothalamic regulation of
energy homeostasis in adult male and female mice.
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expenditure (EE) in adulthood of Pappa2“t/wt and Pappa2'/k® mice. Data are
represented as mean  S.E.M. Tuckey-corrected tests: *vs wt/wt or wt/wt male, #vs
wt/wt female; 4vs ko/ko male. Table 1 shows two-way ANOVA statistical values.

Pappa2 deficiency affects food
intake in a sex-dependent manner.
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Pappa2 deficiency affects the hypothalamic gene expression

of appetite (Npy) and satiety (Cartpt, Pomc) regulation-
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Agrp, Cartpt and Pomc in the hypothalamus of Pappa2“t/wt and Pappa2*°/° mice.
Data are represented as mean * S.E.M. Tukey-corrected tests: *vs wt/wt or wt/wt
male, *vs wt/wt female; &vs ko/ko male. Table 2 shows two-way ANOVA statistical
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Among the effects of Pappa2 deficiency on energy metabolism, we highlight that male mice
with Pappa2 deletion eat less, weigh less and exhibit higher energy expenditure than WT males
in adulthood. This effect was not found in adult females.

The higher mRNA levels of leptin receptor (Lepr), Cartpt and Pomc (satiety), as well as Npy and
Agrp (appetite), in the hypothalamus of male mice with Pappa2 deletion differs from those of
the same-genotype females compared with the respective same-sex controls.

The higher mRNA levels of leptin (satiety) in e WAT of Pappa2 KO males contrast with the lower
MRNA levels of leptin and the thermogenic factor Ucpl (Uncoupling protein 1) in the eWAT of
Pappa2 deletion females compared with the respective same-sex controls.
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In _conclusion, central and peripheral mechanisms regulating energy homeostasis are
affected in Pappa2*°/k° mijce in a sex-specific manner. However, how a reduction in IGF
availability due to PAPP-A2 deficiency modulates the development and functioning of
hypothalamic metabolic circuits remains to be determined.

MRNA levels of Lepr and Ucp1 in epididymal white adipose tissue
(eWAT) of Pappa2“t/"t and Pappa2*°/ke mice. Data are
represented as mean * S.E.M. Tukey-corrected tests: *vs wt/wt or
wt/wt male, fvs wt/wt female; ¥vs ko/ko male
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