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kinase whose oncogenic actions are well-characterized, 
while Stat5a is a transcription factor whose activi-
ties are critical in attenuating the oncogenicity of Jak2. 
Following PRL stimulation, it was observed that hPRLrL/I 
co-expression induced approximately two-fold greater 
Jak2-Y1007/1008 phosphorylation (pJak2) compared to 
that induced by hPRLrL expression alone. Further, it 
was observed that hPRLrL/I co-expression induced ten-
fold less Stat5a-Y694 phosphorylation (pY-Stat5a) than 
hPRLrL expression alone. These data indicate unchecked 
pJak2 activity may also be a contributing mechanism in 
the observed transformation. Overall, these results dem-
onstrate that hPRLrI, alongside hPRLrL, is sufficient for 
transformation of normal breast tissue.
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Leptin is a hormone involved in the regulation of food in-
take, with receptors largely expressed centrally and periph-
erally, in structures like the hypothalamus and the liver. 
Beyond its well-known actions as an energy-balance regu-
lator, leptin is linked to psychiatric disorders. Considering 
that the association between genetic and early environ-
mental factors contributes to psychopathology, disruptions 
of leptin signaling could be a key mechanism in this in-
teraction. To investigate this possibility, we created an 
expression-based polygenic risk score (ePRS) reflecting 
variations in the function of the LepR gene network in 
the liver and hypothalamus, and investigated its interac-
tion with postnatal adversity on Child Behavior Checklist 
in 4  years old children (main cohort: MAVAN, N=137) 
and 17 years old teenagers (Replication Cohort: ALSPAC, 
N=2630). There is an interaction effect between adversity 
exposure and liver-based LepR-ePRS, increasing depres-
sive and anxiety problems on the MAVAN cohort (β=78.16, 

p=0.02, β=83.77, p=0.01). In ALSPAC, the results were 
replicated, showing an interaction between adversity ex-
posure and liver-based LepR-ePRS, increasing the de-
pression score and somatic symptoms (β=24.65, p=0.005; 
β=33.51, p=0.009). No significant interactions were found 
using the hypothalamus-based LepR-ePRS (p>0.05), 
suggesting specificity for the liver LepR gene network to 
predict these behavioral outcomes. A parallel-independent 
component analysis showed relationships between the 
SNPs from the liver ePRS-LepR and gray matter density 
in cortical areas involved in emotion regulation (middle 
frontal gyrus, inferior parietal lobule and anterior cin-
gulate). Finally, the relationship between gene and MRI 
components in this analysis is moderated by the history of 
early life adversity exposure. Enrichment analysis of the 
liver LepR co-expression network shows that these genes 
are related to biological processes including regulation of 
glucose transport, cholesterol metabolism and cellular 
glucose homeostasis, which indicates possible underlying 
mechanisms linking peripheral metabolism-related gene 
expression and the development of emotional symptoms. 
Our data supports the hypothesis that exposure to early 
adversity affects emotional behavior, and the liver LepR 
gene network is an important moderator of these effects. 
Further studies on development of emotional symptoms 
should consider metabolic markers to understand these 
complex phenotypes.
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The neuroendocrine hormone prolactin (PRL) and its cog-
nate receptor (PRLr) have been implicated in the patho-
genesis of breast cancer. PRL signaling relies on activating 
kinases such as the tyrosine kinase Jak2 and serine/thre-
onine kinases ERK1/2, Nek3, PI3K, and AKT. In the ca-
nonical pathway of PRL signaling, Jak2 phosphorylates the 
transcription factor Stat5a at tyrosine residue 694 (pY694-
Stat5a), preceding Stat5a nuclear translocation and 
transcriptional activity. However, Stat5a exists with func-
tional duality as a transcription factor, having both pro-
differentiative and pro-proliferative target genes. Other 
Stat family members (Stats 1, 3, and 6) have been shown 
to have transcriptional activity in the un-phosphorylated 
(upY) state, distinct from that of pY-Stat activity. This dis-
tinction (upY vs. pY) may underlie the duality of Stat5a, 
coupled with additional regulatory non-canonical post-
translational modifications. Within this notion, Stat5a 
contains two serine residues, S726 and S780, whose phos-
phorylation are necessary for hematopoietic transformation. 
However, their functions in PRL-mediated breast cancer 
pathogenesis have not been examined. We hypothesize that 


