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Supplementary Note S1: 
Injection of superparamagnetic iron oxide (SPIO) nanodrugs into left prelimbic (PrL) cortex of mice. After anaesthetization using 1% pentobarbital sodium (35 mg–40 mg/kg body weight, i.p.), the experimental mice were placed in a stereotaxic apparatus, then injected with 300 nl (1.67 mg/mL) of the SPIO nanodrugs into the left PrL cortex at a rate of 30 nL/min using a 10 μL Hamilton microsyringe. The stereotaxic coordinates used for injection of the magnetic nanoparticles into the left PrL cortex were 1.9 mm (anterior/posterior), –0.30 mm (lateral), and –2.3 mm (dorsal/ventral) (Wang et al., 2015). The syringe was maintained within the region for 10 min to prevent reverse flow of the liquid.
Supplementary Note S2: 
Magnetic resonance imaging (MRI) to trace location of SPIO nanodrugs in left PrL cortex in mice. After microinjection of the SPIO nanodrugs into the left PrL cortex and anesthesia using 2% isoﬂurane (maintenance of anesthesia with 1.0% to 1.5% isoﬂurane) in a mixture of O2 and air, the mice were placed in a custom-made animal bed with a three-point fixation system for MRI positioning with a respiration sensor attached to the abdomen. 1H scout imaging was used to acquire transverse, coronal, and sagittal MRI images. The T2-weighted images were acquired with the following parameters: matrix (MTX): 256×256; field-of-view (FOV): 2.30/2.00 cm; slice thickness (SI): 0.7 mm; number of contiguous coronal slices: 18; echo time (TE): 42.4 ms and repetition time (TR): 3 000 ms. A total of 12 mice were subjected to nanodrug injection into the left PrL cortex before MRI scanning, with three mice receiving in vivo MRI scans after 1, 3, 7, and 11 days, respectively.

Supplementary Note S3: 
Culture of mouse primary cortical neurons. Culture of primary cortical neurons followed previously described protocols (Beaudoin et al., 2012). Briefly, primary cortical neurons were isolated from E14-17 embryonic mice. The cells were then plated into poly-D-lysine-coated 96-well plates at a density of 1×104 cells/well. The cortical neurons were maintained at 37 °C in an atmosphere containing 95% air and 5% CO2, then cultured in medium containing 2.0 mmol/L Glutamax and 3% B27 for 7 days prior to follow-up experiments. Half of the neurobasal medium was refreshed every 3 days.

Supplementary Note S4: 

Calculation of cultured cell viability. Optical density (OD) at 450 nm was measured using a spectrophotometer (Thermo Electron Corporation, MA, USA). Cultured cellular viability was calculated by:
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Supplementary Note S5: 
Fabrication of hydrogel phantom. Acrylamide monomer (870 mg), N, N’-methylene-bis-acrylamide (30 mg), and ammonium persulfate (18 mg) were blended together and treated ultrasonically for 10 min as a base solution. A 290 μL aliquot of the base solution was then blended with 25 μL of iron oxide nanoparticle suspension and 5 μL tetramethyl ethylenediamine with vigorous stirring to blend as quickly as possible. An 8 μL aliquot was carefully pipetted into a separate tube as a globule-like droplet, which remained stationary for 5 min until complete gelation. In addition, 500 μL of the base solution described above was placed into a cubic polytetrafluoroethylene mold (10 mm×10 mm×10 mm), followed by the addition of 5 μL tetramethyl ethylenediamine to trigger gelation. After 5 min, the hydrogel globule was transferred into the center of the hydrogel surface and an additional 500 μL of base solution and 5 μL of tetramethyl ethylenediamine were added to the mold to form the upper portion of the phantom. After gelation, the complete hydrogel phantom was removed from the mold.
Supplementary Note S6: 
Animal husbandry. Four mice were housed in each cage in a 12 h/12 h light/dark cycle (light on from 0700h to 1900h) and provided with food and water ad libitum under a constant environmental temperature (23±1 °C) and relative humidity (55%±2%).
Supplementary Note S7: 
Behavioral tests. Prior to the experiments, mice were placed in the behavioral test room to acclimate to the environment for at least 2 h. All behavioral tests were performed in the dark circadian period (18:00–24:00).

Sucrose preference test (SPT): Four days prior to testing of chronic unpredictable mild stress (CUMS), mice were provided with two bottles of 1% (w/v) sucrose solution for 48 h. One bottle of sucrose was then replaced by a bottle of water and the mice were further accustomed for an additional 48 h. The bottles of sucrose and water were randomly exchanged several times to avoid position preference. The mice were then deprived of food and water for 24 h (1800h–1800h), after which the SPT (1800h–2000h) was performed. After 1 h, the position of the two bottles was changed. After SPT, the bottles were removed, and the consumed liquid was measured. The sucrose preference value was calculated according to the following formula: sucrose preference (%)=[sucrose intake(g)/(sucrose intake+water intake)(g)]×100%.

Forced swim test (FST): Briefly, mice were individually placed into a transparent glass cylinder (16 cm in diameter, 25 cm deep, filled with 23–25 °C fresh water to a depth of 15 cm). The behavior of each mouse was videotaped for 6 min and immobility time was recorded during the last 4 min. Immobility was defined as follows: except for movements required by the mouse to maintain its head above the water level, no additional movement was detected. Longer duration of immobility represented a more serious depressive-like state. Data were analyzed using an ANY-MAZE behavior monitoring system. All experimental mice were wrapped in dry towels and dried with a hairdryer immediately after the experiment.
Supplementary Note S8: 
Modeling of CUMS and confirmation of sensitive depressive-like mice. CUMS mice were established and further identified as described in previous study (Hui et al., 2016). Briefly, all CUMS mice were individually housed, acclimatized to the new conditions for 7 days, and then subjected to a variable sequence of unpredictable and mild stressors, as described by Katz (1982) and Willner (2005) with slight modifications. During the 35 day stress procedure, the CUMS mice were daily subjected to two types of mild stimuli (as shown in Supplementary Table S1). The control groups were housed four mice per cage without any stimulation for 35 days. The stressors included eight somatic and six environmental stimuli. The somatic stimuli were: warm water swimming (45 °C, 5 min) (A), cold water swimming (4 °C, 5 min) (B), restraint stress (confinement in a 50 mL tube with holes for breathing, 2 h) (C), cage shaking (200 r/min, 5 min) (D), tail pinch (1 cm from end of tail, 1 min) (E), tail suspension (1 cm from end of tail, 6 min) (F), food deprivation (12 h) (G), and water deprivation (12 h) (H). Environmental stimuli were: moist bedding (150 mL water in 200 g sawdust, 12 h) (I), overnight illumination (12 h) (J), cage tilt (45°, 10 h) (K), empty cage (12 h) (L), stroboscopic illumination (12 h) (M), and rat bedding (24 h) (N). Mild stresses were applied unpredictably. After being subjected to stresses for 35 days, all mice were examined by SPT and FST to screen for CUMS-sensitive mice. Only mice exhibiting depressive-like behavior in both tests (test data at least 10% more than baseline data) were used for additional experiments and were termed CUMS mice.
Supplementary Note S9: 
Sacrifice of experimental mice and preparation of samples. Mice were immediately sacrificed by deep anesthesia with pentobarbital after the final behavioral test and subsequently decapitated. In some mice, brain tissues were obtained for western blotting after blood sample collection. Serum samples were rapidly obtained through centrifugation at 3 000 r/min for 10 min at 4 °C, then stored at –80 °C until analysis. The brain tissues for western blotting were maintained at –80 °C for additional analysis. In other mice, brain tissues were perfused with phosphate-buffered saline (PBS) and then fixed with 4% paraformaldehyde without collecting blood samples.

Supplementary Note S10: 
Measurement of c-fos in brain tissue of mice by immunohistochemistry. Brain tissue was sliced transversely into 18 μm thick sections using a cryostat (Leica, Solms, Germany). Sections were washed three times with PBS, then blocked with 5% goat serum for 1 h at room temperature. Sections were then incubated with mouse primary anti-c-fos antibody (1:100; Abcam, Cambridge, UK) for 24 h at 4 °C, followed by incubation with horseradish peroxidase (HRP)-conjugated rabbit anti-mouse IgG for 30 min at room temperature. Staining was developed using 3, 3-diaminobenzidine. Eight visual fields (200× magnification for c-fos) were randomly selected by another member of staff blind to the study and numbers of positive cells were calculated using Image Pro-Plus 6.0 software.
Supplementary Note S11: 
Measurement of brain-derived neurotrophic factor (BDNF) in brain tissue of mice by immunoblot analysis. Quantification of protein concentration in culture supernatants was performed using a BCA assay (Beyotime Biotechnology, Shanghai, China). Equal quantities of protein extracts were separated using SDS-PAGE, then transferred to polyvinylidene difluoride (PVDF) membranes (Millipore, Bedford, MA, USA). Membranes were blocked and probed with appropriate anti-BDNF (1:1 000; Abcam, Cambridge, UK) and anti-β-tubulin (1:1 000; Abcam, Cambridge, UK) antibodies using standard experimental procedures. After incubation with HRP-conjugated secondary rabbit antibody for 1 h at room temperature, bands were visualized with enhanced chemiluminescence according to the manufacturer’s protocols. Protein quantification was achieved using Image J software and expression levels of specific proteins were normalized to β-tubulin levels on the same PVDF membrane.
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	Supplementary Table S1 CUMS modeling procedure

Week
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5
	Day 6
	Day 7

	1
	AE
	KG
	DI
	ML
	CG
	EN
	FJ

	2
	DK
	CJ
	BH
	EM
	FI
	DL
	CG

	3
	BD
	KH
	EI
	ML
	CJ
	FN
	AN

	4
	CK
	BG
	EM
	FI
	DL
	CN
	BF

	5
	AH
	BJ
	DK
	EI
	ML
	FL
	BN


Somatic stimulation included: warm water swimming (45 °C, 5 min) (A); cold water swimming (4 °C, 5 min) (B); confinement in a tube (2 h) (C); cage shaking (200 r/min, 5 min) (D); tail pinch (1 cm from end of tail, 1 min) (E); tail suspension (1 cm from end of tail, 6 min) (F); food deprivation (12 h) (G); water deprivation (12 h) (H). Environmental stimulation included: moist bedding (150 mL water in 200 g sawdust, 12 h) (I); overnight illumination (12 h) (J); cage tilt (45°, 10 h) (K); empty cage (12 h) (L); stroboscopic illumination (12 h) (M); rat bedding (24 h) (N).
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