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Figure 1 The core brain structures of human emotional systems.
mOFC: medial orbitofrontal cortex; IOFC: lateral orbitofrontal cortex;
vmPFC: ventro-medial prefrontal cortex; ACC: anterior cingulate
cortex, PCC: posterior cingulate cortex; dIPFC: dorsolateral prefrontal
cortex; VIPFC: ventrolateral prefrontal cortex (adapted from Ref. [10],
with permission from Cambridge University Press)
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Figure 2 An overview of changes of age-related gray matter volume in a set of distributed brain regions in males and females (adapted from Ref.

[56], with permission from Oxford University Press)
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permission from Elsevier)
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Figure 4 A schematic view of the key risk factors that impact emotional brain development across life span
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Human emotion and emotional behaviors emerge at early stages in development through interactions with the environment. Yet, the
neural mechanisms underlying how we learn about and learn to regulate emotions, and how they unfold over development, still
remain largely elusive. Advances in the newly emerging field of developmental cognitive and affective neuroscience have moved
toward a multi-disciplinary approach, by integrating non-invasive neuroimaging, developmental psychology, psychophysiology and
computational modeling techniques. Such multi-disciplinary approach represents the new frontier in the fields of human cognitive and
affective neuroscience, and has the potential to revolutionize our understanding of the complex neural mechanisms underlying both
typical and atypical development of human emotion and related behaviors. Recent researches in cognitive neuroscience of human
emotion and emotional development have made it possible to synthesize these findings. In this review, we summarized recent
advances and proposed a model to explain how various risk factors affected emotional brain systems and networks across life span
mainly from childhood through adolescence into adulthood, and why different affective disorders emerged in individuals at different
times in their lives. Given that emotion-related mental illness such as anxiety and depression is global, pervasive and rapidly
increasing in our contemporary society, we also discussed the future directions in developmental cognitive and affective neuroscience
in the context of mental health and education. Altogether, understanding the neurobiological mechanisms underlying human emotion
and related (mal) adaptive behaviors has the potential to remedy emotion-related maladaptation, promote mental health, and optimize
education programs.
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