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Extended data

Extended Data Fig. 1 The construction process of the NP factor.

a. For each participant, we first constructed the brain connectome for each task condition of
the three tasks with a whole-brain 268 region atlas. Specifically, the EFT contained angry and
neutral conditions; the SST contained go wrong, stop success, and stop failure conditions; the
MID task contained positive feedback, reward anticipation, and negative feedback conditions.
We also collected eight behavioural symptoms: four externalising symptoms (ASD, ADHD,
ODD, and CD) and four internalising symptoms (GAD, ED, Dep. And SP). We then
estimated the brain signature for each behavioural symptom with each task-based connectome
by the machine-learning method of Connectome-based predictive modeling (CPM). b. With
the identified brain signature for behavioural symptoms, we next constructed the
Neuropsychopathological (NP) Factor in three steps. First, for each task condition, we
counted the number of cross-disorder edges that the edge was predictive of both externalising
and internalising symptoms. Then we used the permutation test to identify reliable conditions
where the number of cross-disorder edges was significantly higher than random discovery.
These reliable cross-disorder edges were then divided into four groups regarding their
simultaneous predictive effects for externalising and internalising symptoms (that is positive-
positive, positive-negative, negative-positive and negative-negative), and we conducted
longitudinal analyses to identify which groups of cross-disorder edges could be used to form
the NP factor that is still predictive to both externalising and internalising symptoms at age
19.

Extended Data Fig. 2 The group difference of the NP factor scores between
comorbid-diagnoses, single-diagnosis and healthy control groups.
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The upper and lower bars represent the Q3 + 1.5xIQR and Q1-1.5xIQR, respectively.
Abbreviation: Q1: the 1st quartile; Q3: the 3rd quartile; IQR: the interquartile range; *
P <0.05, ** P<0.01, *** P<0.001; ns. not significant.

Extended Data Table 1 Characteristics of the IMAGEN cohort at age 14
Full size table

Extended Data Table. 2 Characteristics of the ABCD cohort at age 10
Full size table
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