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Fig.S1. The t-SNE and agglomerative hierarchical clustering defined two depression neuroimaging subtypes. a) Hierarchical clustering analysis. The height of each linkage in the dendrogram represents the distance between the clusters joined by that link. b) The consensus matrix for testing clustering stability based on the Consensus Clustering method; the clustering stability of both subtypes exceeded 0.83 and had good stability. c-d) the classification performance of classifiers trained for distinguishing the two subtypes. ROC Curve and confusion matrix demonstrates excellent discrimination between subtypes. e, The permutation testing to be statistically significant at P < 0.002 indicated classification model achieved great reliability. f-k) the classification performance of classifiers trained for distinguishing each subtype and all depression samples from HC. Both subtypes achieved higher AUC than all depression and demonstrated superior diagnostic performance (f, i). The permutation testing to be statistically significant at P < 0.002 indicated subtypes achieved great reliability (h, k). t-SEN, t-distributed Stochastic Neighbor Embedding; ALFF, amplitude of low-frequency fluctuation; WHU, the Renmin Hospital of Wuhan University dataset; HC, healthy control; ROC, receiver operating characteristic; AUC, area under the curve.
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Fig.S2. The structure of 3D Residual Networks to evaluate the classification performance.
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Fig.S3. Both P11 KO and CUMS showed anhedonia symptoms. The depression-like behaviors in animal models were assessed using SPT, FST and OFT. a-d) Behavioral differences between P11 KO and wild-type mice. P11 KO mice had significantly reduced consumption of sucrose compared to wild-type mice (a). No significant differences in immobility were observed between P11 KO and wild-type mice in FST (b). In OFT, P11 KO mice exhibited a general increase in distance traveled compared to wild-type mice (c) and spent more time in the central area of the apparatus (d). e-h) Behavioral differences between CUMS and control group. In SPT, CUMS exhibited a generally reduced consumption of sucrose compared to the control group (e). CUMS group spent less time on immobility (f) compared to the control group in FST. No significant differences in locomotor activity and anxiety were observed between the control and CUMS groups in OFT (g, h). Data were presented as mean± standard errors of the means. The significance level was set to P < 0.05. ***, P < 0.001. **, P < 0.01. *, P < 0.05. SPT, sucrose preference test; FST, forced swimming test; OFT, open field test; P11 KO, P11 knockout; CUMS, chronic unpredicted mild stress; m, meter; sec, second.


Table S1. Demographic and clinical characteristics of the participant in the WHU dataset.
Data are presented as n (%) or mean ± standard deviation. WHU, the dataset collected at the Renmin Hospital of Wuhan University; HC, Healthy Control; HAMD-17, 17-item Hamilton Depression Rating Scale; SHAPS, The Snaith-Hamilton Pleasure Scale; F (dfn, dfd), one-way ANOVA and degrees of freedom numerator and degrees of freedom denominator; N.A., not available. *Significant at P < 0.05 corrected.
	Variable
	HC
(n= 65)
	Archetypal (n= 128)
	Atypical
(n= 97)
	Statistical
	P value

	Demographic characteristic
	
	
	
	

	Age (years)
	24.86±6.22
	23.52±5.37
	24.90±6.59
	F (2,287) = 1.86
	0.157

	Gender (male/female)
	13/52
	38/90
	28/69
	χ2 = 2.24
	0.327

	Right handedness (yes/no)
	63/2
	126/2
	96/1
	χ2 = 2.92
	0.517

	Education (years)
	15.12±2.85
	14.92±2.08
	15.01±2.19
	F (2,287) = 0.17
	0.847

	First episode (yes/no)
	N.A.
	77/50
	49/47
	χ2 = 2.03
	0.353

	HAMD-17
	4.51±7.24
	18.58±7.52
	18.89±8.12
	F (2,284) = 84.36
	< 0.001*

	SHAPS
	22.45±7.20
	32.61±6.54
	32.70±8.02
	F (2,284) = 48.60
	< 0.001*




Table S2. Demographic and clinical characteristics of the participant in the PKU dataset.
Data are presented as n (%) or mean ± standard deviation. PKU, the dataset collected at the Peking University Sixth Hospital; HC, Healthy Control; HAMD-17, 17-item Hamilton Depression Rating Scale; F (dfn, dfd), one-way ANOVA and degrees of freedom numerator and degrees of freedom denominator; T (df), between-group t statistic and degrees of freedom; N.A., not available. *Significant at P < 0.05 corrected.
	Variable
	HC
(n= 73)
	Archetypal (n= 35)
	Atypical 
(n= 40)
	Statistical
	P value

	Demographic characteristic
	
	
	
	

	Age (years)
	31.90±9.01
	32.29±7.57
	30.83±8.12
	F (2,145) = 0.319
	0.727

	Gender (male/female)
	31/42
	16/19
	15/25
	χ2 = 0.54
	0.765

	Education (years)
	15.23±2.28
	13.60±3.35
	13.88±2.69
	F (2,145) = 5.82
	0.004*

	First episode, yes
	N.A.
	35/0
	40/0
	N.A.
	N.A.

	Duration(years)
	N.A.
	0.50±0.51
	0.53±0.45
	T (73) = -0.22
	0.830

	Onset age (years)
	N.A.
	31.78±7.62
	30.30±8.19
	T (73) = 0.81
	0.421

	Medication, yes/no
	N.A.
	0/35
	0/40
	N.A.
	N.A.

	HAMD-17
	N.A.
	26.37±4.85
	24.45±4.58
	T (73) = 1.76
	0.082




Table S3. The amplitude of low-frequency fluctuation values in brain regions showing significant differences in P11 knockout mice and wild-type mice groups.

	Brain region
	Cluster size
	Peak coordinates
	T Values*

	
	
	X
	Y
	Z
	

	Subcortical regions
	
	
	
	
	

	Left striatum
Left globus pallidus
Left nucleus accumbens
Left amygdala
Bilateral hypothalamus
Left basal forebrain
Left lateral orbital cortex
Insular cortex
Piriform cortex 
Internal capsule 
Olfactory tubercle
	554
	-15
	-10
	-31
	4.62

	
	
	
	
	
	

	Right amygdala
Right basal forebrain
Olfactory tubercle
	308
	20
	-7
	-46
	4.63

	Sensorimotor regions
	
	
	
	
	

	Left primary somatosensory cortex
Left secondary motor cortex
Left primary motor cortex
Left insular
Caudate putamen
	274
	-29
	9
	-14
	-3.78


 *Significant at P < 0.05 corrected by Gaussian random field correction.


Table S4. The amplitude of low-frequency fluctuation values in brain regions, showing significant differences in CUMS and control groups.
	Brain region
	Cluster size
	Peak coordinates
	T Values*

	
	
	X
	Y
	Z
	

	Subcortical regions
	
	
	
	
	

	Bilateral striatum 
Bilateral amygdala
Bilateral hippocampus 
Thalamus 
Septum 
Insular 
Bilateral entorhinal cortex
Internal Capsule
	3413
	66
	-48
	-64
	-5.904

	Sensorimotor regions
	
	
	
	
	

	Left primary motor cortex
Left secondary motor cortex
Left primary somatosensory cortex
Cingulate cortex
Medial prefrontal cortex
	698
	-43
	24
	-21
	5.3289


*Significant at P < 0.05 corrected by Gaussian random field correction. 


Table S5. The amplitude of low-frequency fluctuation values in brain regions, showing significant differences between Archetypal depression and healthy control.
	Brain region
	Brodmann area
	Cluster size
	Peak MNI coordinates
	T Values*

	
	
	
	X
	Y
	Z
	

	Frontal-subcortical regions
	
	
	
	
	
	

	Bilateral middle frontal gyrus
Bilateral superior frontal gyrus
Bilateral superior frontal gyrus, medial
Inferior frontal gyrus, triangular part
Bilateral Inferior frontal gyrus, orbital part
Bilateral insula
Bilateral inferior temporal gyrus
Bilateral parahippocampal gyrus
Bilateral anterior cingulate gyrus
Bilateral fusiform gyrus
Bilateral middle temporal gyrus
Bilateral supplementary motor area
Bilateral hippocampus
Bilateral putamen
Bilateral caudate
Bilateral rectus
Bilateral precentral gyrus
Bilateral amygdala
Bilateral pallidum 
	10/9/8/6/47/20/38/32/13/21/46/45/44
	13548
	45
	42
	-3
	7.32

	Sensorimotor regions
	
	
	
	
	
	

	Bilateral middle occipital gyrus
Bilateral precentral gyrus
Bilateral postcentral gyrus
Bilateral calcarine cortex
Bilateral lingual gyrus 
Bilateral precuneus
Bilateral superior parietal gyrus
Left middle temporal gyrus
Bilateral superior occipital gyrus
Bilateral cuneus
Left inferior occipital gyrus
Bilateral paracentral lobule
Bilateral fusiform gyrus
Left inferior parietal gyrus
	7/18/19/6/3/4/30/17/37/5/31/40
	10025
	-6
	-78
	0
	-9.34


MNI, Montreal Neurological Institute. *Significant at P < 0.05 corrected by Gaussian random field correction.


Table S6. The amplitude of low-frequency fluctuation values in brain regions, showing significant differences between Atypical depression and healthy control.
	Brain region
	Brodmann area
	Cluster size
	Peak MNI coordinates
	T Values*

	
	
	
	X
	Y
	Z
	

	Frontal- subcortical regions
	
	
	
	
	
	

	Bilateral middle frontal gyrus
Bilateral superior frontal gyrus, medial
Bilateral superior frontal gyrus
Inferior frontal gyrus, triangular part
Bilateral supplementary motor area
Bilateral Inferior frontal gyrus, orbital part
Bilateral middle frontal gyrus, orbital part
Temporal pole: superior temporal gyrus 
Bilateral rectus
Bilateral caudate
Bilateral superior frontal gyrus, orbital part
Bilateral anterior cingulate gyrus
Bilateral insula
Bilateral inferior temporal gyrus
Bilateral putamen
Bilateral middle cingulate gyrus
Bilateral precentral gyrus
Bilateral parahippocampal gyrus
Bilateral middle temporal gyrus
Bilateral hippocampus
Bilateral pallidum 
Bilateral amygdala
	10/9/8/11/6/32/47/46
	7515
	3
	39
	-12
	-5.70

	
	
	
	
	
	
	

	Right angular gyrus
Right supramarginal gyrus 
Right inferior parietal gyrus
	40/39
	915
	42
	-75
	45
	-5.06

	Sensorimotor regions
	
	
	
	
	
	

	Bilateral middle occipital gyrus
Left inferior parietal gyrus
Bilateral postcentral gyrus
Bilateral superior parietal gyrus
Bilateral precuneus
Left middle temporal gyrus
Bilateral superior occipital gyrus
Bilateral cuneus
Bilateral calcarine cortex
Bilateral paracentral lobule
Bilateral precentral gyrus
Bilateral middle cingulate gyrus
Bilateral lingual gyrus 
Left superior temporal gyrus
Left supramarginal gyrus
	7/18/19/40/6/3/314/5/
	7048
	-36
	-33
	54
	5.89


MNI, Montreal Neurological Institute. *Significant at P < 0.05 corrected by Gaussian random field correction. 
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