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Supplementary Methods 

Phospholipid enrichment of Buttermilk Powder Substrate
[bookmark: _Hlk43678947]BMP was reconstituted to 10% total solids in reverse osmosis (RO) water and allowed to hydrate overnight with agitation. The BMP was slowly heated to 50°C using a water jacket and the pH was set to pH 8.0 by addition of 4M NaOH, these conditions were maintained throughout the reaction and the vessel was agitated throughout. Enzyme hydrolysis was initiated by the addition of Alcalase® and Flavourzyme® in equal volumes to make an enzyme to substate ratio of 2:100 (w/w) on a protein equivalent basis. Hydrolysis was terminated after 2 hours and 40 minutes at 19% DH (degree of hydrolysis) (previously determined at lab scale using the trinitrobenzenesulfonic acid (TNBS) reaction outlined by Alder-Nilson, 1979) by adjusting the pH to 4.0 by the addition of addition of 4M citric acid. The hydrolysed BMP was subjected to ultrafiltration using a GEA Model F unit (GEA Process Engineering A/S, Skanderborg, Denmark) with two Synder PES spiral wound membranes (David Kellet & Partners, Ltd.) with a nominal molecular weight cut oﬀ (MWCO) of 50 kDa and a total membrane area of 6.69 m2. Ultrafiltration was carried out at 50°C, a feed recirculation rate of 100 Lh−1 at 1 bar and a membrane inlet pressure of 4.2 bar were maintained throughout processing. Four diafiltration steps of RO water were applied to allow maximum wash out of peptide material. The 50 kDa retentate was evaporated to 18% total solids on a Tetra Scheﬀers ™ falling ﬁlm single- stage evaporator (Tetra Pak, Gorredijk, The Netherlands) and subsequently spray-dried on a Niro Tall Form Dryer™ (GEA Process Engineering A/S, Skanderborg, Denmark).

Chronic psychosocial stress procedure 
At 11 weeks of age, half of the animals were submitted to the chronic psychosocial stress paradigm, and this was continued daily until the culls. The procedure was carried out as previously described (20–23). For overcrowding sessions, stressed mice were placed into one half of a standard holding cage divided in 2 equal parts by a plexiglass wall for 24 or 48 hours. In the adulthood study, mice were grouped at 5 per half cage. In the early life study, they were 5 or 6 per half cage, except for stressed mice receiving Lipamine supplementation (n=2), due to breeding limitations. During the social defeats, the C57BL/6J mouse was introduced into a CD1 home cage. After the first attack resulting on a submissive posture in the C57BL/6J mouse, mice were separated by perforated plexiglass wall (placed in the middle of the CD1 home cage) that allowed visual, auditory and olfactory but not physical contacts for 2 hours. Then, the separator was removed for another defeat to occur. Finally, stressed mice were transferred back to their home cage.

Social interaction test 
After 3 weeks of chronic psychosocial stress, the social interaction test was performed at day 24 (Figure 1B) as previously described (22,23). We used an open field consisting in a plastic box (39 cm L × 31 cm W × 24 cm H) containing a wire mesh cage located against one wall, under red light. During the habituation phase, the experimental mouse was placed in the open field with the empty wire mesh cage for 2.5 minutes and placed in its home cage. A non-familiar CD1 was then put in the mesh cage, and the experimental mouse could explore the arena for another 2.5 minutes. Finally, both mice were returned to their home cages and the arena and mesh cage were cleaned with 70% ethanol. Trials were recorded by a camera mounted on the ceiling above the box. The time spent in the interaction zone (around the wire mesh cage) and in the two opposite corners was scored using Ethovision software (13.0 version, Noldus, Nottingham, UK). The interaction ratio (%) was calculated as the time spent in the interaction zone in presence of the CD1 divided by the time spent in the interaction zone in absence of CD1. The social avoidance was represented by the time spent in the corners.

3-chamber social interaction test
At day 25 (Figure 1B), the social behaviour was further assessed in the 3-chamber social interaction test (22,23). Under a 60-lux light, using a three-chambered box containing bedding to prevent stress. Each chamber was 20 cm L × 40 cm W × 22 cm H. Dividing walls were made with small circular openings (5 cm in diameter) allowing access into each chamber. Two identical wire cup-like cages were placed inside each side chamber in bilaterally symmetric positions. The test had three phases of 10 minutes each: habitation, social preference (mouse versus object) and social novelty (new versus familiar mouse). During the habituation, the experimental mouse was placed into the middle chamber and allowed to explore the entire box with empty wire cages. Then the doors were closed, leaving the experimental mouse in the central chamber. In the social preference trial, a conspecific mouse or an object were placed in each of the wire cages. In the social novelty trial, the object was replaced by a new conspecific mouse. The location of the unfamiliar mouse in the chambers was randomized. After each trial, all chambers and wire mesh cages were cleaned with 70% ethanol, and new bedding was used. Experiments were videotaped using a ceiling camera, and the time spent in each chamber for each trial was scored using Ethovision software (13.0 version, Noldus, Nottingham, UK). Lack of innate side preference was confirmed during the initial 10 minutes of habituation to the entire arena. 

Marble burying test 
At day 26 (Figure 1B), the marble burying test was performed to assess the compulsive stereotype behaviour, or as an animal model of neophobia, an anxiety-like behaviour to new objects (23,25). Mice were individually placed in a novel Plexiglas cage (35 cm L × 28 cm W × 18.5 cm H), filled up with bedding (5 cm depth) and containing 20 marbles on top of it (five rows of marbles regularly spaced 2 cm away from the walls and 2 cm apart). After 30 minutes, the number of marbles buried for more than 2/3 of their surface was counted.

Stress-induced hyperthermia 
At day 28, the stress response was assessed using the stress-induced hyperthermia (Figure 1B) (23). Under a 60-lux light, the body temperature was measured at 2 time points: T0 and 15 minutes later (T15). A mouse thermometer was gently inserted in the rectum of mice until stable thermometer measurement was reached (~15 seconds). Body temperature was measured to the nearest 0.1°C. The difference between T15 and T0 (ΔT) was calculated.

Open-field test
On day 32 (Figure 1B), the response to a novel stressful environment and the locomotor activity were assessed as previously described (23). The mice were individually placed into an open arena (45 cm L × 45 cm W × 45 cm H) for 10 minutes exploration. Experiments were conducted under 60 lux lighting and were videotaped using a ceiling camera. The time spent in the center of the arena (2/3 of the total surface) and the total distance moved were scored using Ethovision software. 

Elevated-plus maze 
To assess the anxiety-like behaviour, the elevated plus maze was used on day 35 (Figure 1B), as previously described (23). The set up was made of a grey plastic cross-shaped maze 1 m elevated from the floor, comprising two open (anxiogenic) and two closed (anxiolytic) arms (50 cm L × 5 cm W × 15 cm H – closed arms – or 1 cm H – open arms). Experiments occurred under red light. Mice were individually placed into the center of the maze facing an open arm and were allowed 5-minute free exploration. Experiments were videotaped using a ceiling camera. The number of entries and the time spent in each arm, as well as the total distance travelled were scored using Ethovision software. 

Forced swim test
To measure the antidepressant-like property of a phospholipid-enriched diet, the forced swim test (23) was used on day 35 for half of animals and day 36 for the other half (Figure 1B). Mice were individually placed in a clear glass cylinder (Pyrex – 22 cm diameter, 45cm H), containing 15 cm depth water (25 ± 0.5°C). Water was changed between each trial. The test lasted 6 minutes and experiments were videotaped. The immobility time was manually scored during the last 4 minutes of the test, with immobility being defined as a total absence of movement except slight motions to maintain the head above the water.


Supplementary Tables 
Table S1: Phospholipid content of phospholipid-enriched buttermilk powder
	
	BMP substrate
	Phospholipid-enriched
50kDa retentate

	Total phospholipids (% sample)
	1.39
	11.80

	Individual phospholipids (as % of total phospholipids) 

	Phosphatidylinositol (PI)
	8.07
	7.35

	Phosphatidylethanolamine (PE)
	31.58
	29.44

	Phosphatidylserine (PS)
	12.01
	11.92

	Phosphatidylcholine (PC)
	26.79
	27.92

	Sphingomyelin (SPH)
	20.35
	19.37

	Lysophosphatidylethanolamine (LPE)
	1.21
	0.70



	Phospholipid
	Weight-%
	Mol-%
	MW [g/mol]

	PC
	3,25
	27,92
	757,0

	1-LPC
	---*)
	---*)
	515,0

	2-LPC
	0,02
	0,22
	515,0

	PI
	0,98
	7,35
	868,0

	LPI
	---*)
	---*)
	570,0

	PS-Na
	1,45
	11,92
	790,0

	LPS
	---*)
	---*)
	517,0

	SPH
	2,29
	19,37
	770,0

	PE
	3,41
	29,44
	755,0

	LPE
	0,05
	0,70
	470,0

	APE
	---*)
	---*)
	990,0

	PG
	---*)
	---*)
	758,0

	DPG
	---*)
	---*)
	682,5

	PA
	0,03
	0,28
	685,0

	LPA
	---*)
	---*)
	430,0

	Other PL
	0,33
	2,79
	770,0

	Sum
	11,80
	100,00
	

	Phosphorus
	0,48
	
	




Table S2: Details of phospholipid supplementations.
	Diet name
	Daily phospholipid supplementation
	Phospholipid amount in the powder
	Phospholipid amount per 100 g of chow
	Powder weight added per 100 g of chow

	APC_PL
	450 mg/kg
	11.80%
	360 mg
	3 g

	Lipamine
	450 mg/kg
	16-21%
	360 mg
	2.22 g




Supplementary Figure
Figure S1: Phospholipid intake over time. 
Phospholipid intake was similar within each stress group (i.e., non-stressed or stressed) in the early life (A) and adulthood (B) studies. Data are expressed as mean ± SEM (n=7-12 per group) and were analysed using a 2way ANOVA followed by a Fisher’s LSD post-hoc test.
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