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Parental care is a fundamental and highly prevalent behavior found throughout the animal kingdom. Parental behavior is sexually dimorphic and varies across species 

and strains. In mammals, the female is the main caregiver and only 3-5% of mammalian species exhibit paternal care. Becoming a parent is accompanied by significant 

physiological, hormonal, and behavioral changes that enable optimal care of the offspring. Although less studied compared to females, males also undergo significant 

behavioral changes, including a shift from infanticide of pups to paternal care. The mechanisms behind this remarkable behavioral transition are still unknown. Here we 

studied behavioral, physiological and hormonal-related events in male mice following fatherhood, focusing on the auditory cortex.

BACKGROUND

SUMMARY

Prolactin signaling is higher in the auditory cortex of fathers5
Neuronal discriminability of pup distress calls is elevated and 

faster during fatherhood
2

a.

a. Experimental setup. b. Representative neuronal responses to USVs and NBN at the 3 time points. c. Mean ΔF/F₀ amplitudes in response to USVs 

(top) and NBN (bottom) at the three time points. d. Latency of responses to USVs (top) and NBN (bottom) at the three time points. e. Single-neuron 

DI for USV vs. NBN significantly increased during fatherhood. f-g. Time-resolved decoding analysis for the different time points. h. The fraction of 

responsive neurons below threshold at each time point (n=9 mice).

b.

a. Representative fluorescent micrographs of pSTAT5 immunostaining in ACx in three experimental groups. Red-pSTAT, blue-DAPI. b-c. Quantification 

of pSTAT5+ signal in ACx across the three groups (b). Layer specific pSTAT5+ signal in ACx in post-mated males and fathers (c). d. Level of prolactin in 

the auditory cortex of post-mated males and fathers (n = 8 and 8 mice, respectively). e. Relative expression levels of the long isoform of prolactin 

receptor (Prlr-L) in ACx of fathers (n = 3 and 3 mice, respectively).

Fatherhood induces a transient shift toward paternal care and enhances cortical discrimination of pup ultrasonic vocalizations. In the auditory cortex, fathers show 

faster pup-call coding, increased neuronal excitability, and elevated prolactin signaling, while non-distress pup calls are not similarly affected. Pharmacological 

manipulation of prolactin alters the timing, but not the overall accuracy, of pup-call discrimination, suggesting that prolactin shapes the temporal dynamics of 

fatherhood-related sensory plasticity. Together, these findings reveal a fatherhood-specific mechanism by which hormonal signaling modulates cortical processing of 

offspring cues.

a.

No changes in neuronal discriminability of non-distress calls3

85 kHz

1.5 kHz

Wriggling Calls (WCs)

a. Spectrogram of Wriggling calls (WCs). b-e. Single-neuron DI for WCs vs. NBN did not significantly increase during fatherhood (b); Time-resolved 

decoding analysis for the different time points(c-d), and the fraction of responsive neurons below threshold at each time point (e). (n=9 mice).

Prolactin modulates temporal discriminability of pup USVs in fathers6

a. Experimental timeline of the imaging experiment. b. Example calcium ΔF/F traces for both USVs and NBN responses from representative neurons 
across treatments. c. Latency of response to USV increased after Bromocriptine administration and restored by Prolactin, while latency of response 

to NBN was not significantly affected. d. Total discriminability of USV from NBN was not impaired following prolactin levels manipulation. e-f. 

Bromocriptine slowed discriminability of USVs from NBN; PRL restored decoding speed (n = 7 mice). 
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Intrinsic excitability of auditory cortical neurons is elevated in fathers4

a. Schematic of the brain slices containing ACx regions used in the experiment (top) and IR-DIC image of ACx pyramidal neuron with the recording 

pipette (bottom). b-h. Cortical neurons from fathers have higher excitability (n=27 cells) as compared to post mating males (n=19 cells). Firing rates 

(b-c), rheobase (d-e), input resistance (f-g) and resting membrane potential (RMP) (h). 

a. b. c.

d. g. h.

Fatherhood induces a transient shift to paternal care1

a. Experimental timeline. b. Behavioral tracking setup. c. Representative behavioral ethogram of one mouse  d. Fraction of time dedicated for self-

grooming & pup grooming, and percentage of males retrieving pups before and during fatherhood (n = 13 & 18 mice , respectively). e. test timeline 

(top) and the experimental setup of an auditory spatial-preference test and heatmaps of spatial preference (n = 13 mice) .  
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