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Severe stress is consistently one of the 
̤̯̝˝ˉʅɭ̤̯�̝ʓ̤ʯ�ʄɀɡ̯˝̝̤�ʄ˝̝�̯ʎɭ�ɧɭ͔ɭʴ˝̚-

ʽɭˉ̯�˝ʄ�̤͛̚ɡʎʓɀ̯̝ʓɡ�ɧʓ̤˝̝ɧɭ̝̤੔�͛ɭ̯�͕ɭ�̤̯ʓʴʴ�
ʎɀ͔ɭ�ɀ�̚˝˝̝�̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ�˝ʄ�̯ʎɭ�ɡɭʴʴ̸ʴɀ̝�
ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯ ˝�̯ ʎʓ̤�̝ ʓ̤ʯ�ʓˉ�ʎ̸ʽɀˉ̤੓��̤̯̝˝-
ɡ̯͛ɭ̤�ɀ̝ɭ�ɭʽɭ̝ʅɭˉ̯�̚ ʴɀ͛ɭ̝̤�ɀɡ̝˝̤̤�ɠ̝ɀʓˉ�ʄ̸ˉɡ-
̯ʓ˝ˉ̤੔�ʓˉɡʴ̸ɧʓˉʅ�̝ɭʅ̸ʴɀ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�̤͛ˉɀ̯̚ʓɡ�
ɭˉ͔ʓ̝˝ˉʽɭˉ̯੓�M˝͕ɭ͔ɭ ੔̝�̯ ʎɭ�ʓʽ̚ɀɡ̯�̋ ʄ�̤ ̯̝ɭ̤̤�
˝ˉ�ɀ̤̯̝˝ɡ̯͛ʓɡ�ʄ̸ˉɡ̯ʓ˝ˉ̤੔�̚ɀ̝̯ʓɡ̸ʴɀ̝ʴ͛�ʓˉ�̯ʎɭ�
ɡ˝ˉ̯ɭ͚̯�˝ʄ�ʎ̸ʽɀˉ�̤͛̚ɡʎʓɀ̯̝ʓɡ�ɧʓ̤˝̝ɧɭ̝̤੔�ʓ̤�
ˉ˝̯�͛ɭ̯�͕ɭʴʴ�̸ˉɧɭ̝̤̯˝˝ɧ੓
Юɭ�̝̚ʓʽɀ̝͛�ʅ˝ɀʴ�˝ʄ� ̯ʎʓ̤� ̯ʎɭ̤ʓ̤�͕ɀ̤� ̯˝�

ɠ̸ʓʴɧ�ɀ�ɠ˝ɧ͛�̋ ʄ�ʎ̸ʽɀˉ઀̤̚ɭɡʓпɡ�ɭ͔ʓɧɭˉɡɭ�̋ ˉ�
ʎ˝͕�ɀ̤̯̝˝ɡ̯͛ɭ̤�ɀ̝ɭ�̤ʎɀ̚ɭɧ�ɠ͛�̤̯̝ɭ̤̤�ɀ̯�̯ʎɭ�
ɡɭʴʴ̸ʴɀ̝�ɀˉɧ�ʽ˝ʴɭɡ̸ʴɀ̝�ʴɭ͔ɭʴ̤੓�Юʓ̤�͕ɀ̤�ɡ˝ˉ-
ɧ̸ɡ̯ɭɧ�̸̤ʓˉʅ�ɀ�ɡ̸̝ɀ̯ɭɧ�̚˝̤̯ʽ˝̝̯ɭʽ�ɡ˝ʎ˝̝̯�
ɡ˝ˉ̤ʓ̤̯ʓˉʅ� ˝ʄ� ̤͛̚ɡʎʓɀ̯̝ʓɡ� ɧʓ̤˝̝ɧɭ̝� ɡɀ̤ɭ̤�
̤̯̝ɀ̯ʓпɭɧ�ɠɀ̤ɭɧ�˝ˉ�͕ʎɭ̯ʎɭ̝�̯ʎɭ͛�ʎɀɧ�ɭ͚̚˝-
sure to profound stress (deemed to have per-
̤ʓ̤̯ʓˉʅ�̝ ɀʽʓпɡɀ̯ʓ˝ˉ̤ੳ�̚ ̝ʓ˝̝�̯ ˝�ɧʓɀʅˉ˝̤ʓ̤�ɀˉɧ�
ɀ̯�͕ʎɀ̯�ʴʓʄɭ�̤̯ɀʅɭ�̯ʎʓ̤�̝̚ʓʽɀ̝ʓʴ͛�˝ɡɡ̸̝̝ɭɧ੓�
Юɭ�͕˝̝ʯ�̝̚ɭ̤ɭˉ̯ɭɧ�ʓˉ�"ʎɀ̯̚ɭ̝�৖�ɭ͚̚ʴ˝̝ɭ̤�
̯ʎɭ�̯ ̝ɀˉ̤ɡ̝ʓ̯̚˝ʽɭ઀͕ʓɧɭ�ɡʎɀˉʅɭ̤�̸ ˉɧɭ̝ʴ͛ʓˉʅ�
ɀˉ�ɀ̤̤˝ɡʓɀ̯ʓ˝ˉ�͕ʓ̯ʎ�ɀ�ʎʓ̤̯˝̝͛�˝ʄ�̝̚˝ʄ˝̸ˉɧ�
̤̯̝ɭ̤̤੔�̸ ̤ʓˉʅ�̤ ʓˉʅʴɭ઀ɡɭʴʴ�ɀˉɧ�̤ ̚ɀ̯ʓɀʴ�̯ ̝ɀˉ̤ɡ̝ʓ̚-
tomics platforms to explore the transcrip-
̯ʓ˝ˉɀʴ�ʎɭ̯ɭ̝˝ʅɭˉɭʓ̯͛�˝ʄ�ɡ˝̝̯ʓɡɀʴ�ɀ̤̯̝˝ɡ̯͛ɭ̤੓�
Юʓ̤� ɀ̝̚̚˝ɀɡʎ� ʎʓʅʎʴʓʅʎ̯ɭɧ� ̯ʎɀ̯� ɡ˝̝̯ʓɡɀʴ�
ɀ̤̯̝˝ɡ̯͛ɭ̤�ʓˉ�̯ʎɭ�ʅ̝ɭ͛�ʽɀ̯̯ɭ̝�ʓˉ͔˝ʴ͔ɭɧ�ʓˉ�
synapse homeostasis particularly delineate 
̯ʎɭ�ɠ̝ɀʓˉ̤�˝ʄ�̚ɭ˝̚ʴɭ�͕ʎ˝�ʴʓ͔ɭɧ�͕ʓ̯ʎ�ɀ�̤͛̚-
chiatric disorder and had a profound his-

̯˝̝͛�˝ʄ�̤ɭ͔ɭ̝ɭ�̤̯̝ɭ̤̤�̝̚ʓ˝̝�̯˝�ɧʓɀʅˉ˝̤ʓ̤੓�Юʓ̤�
ɡʎɀ̯̚ɭ̝�ɀʴ̤˝�ʎʓʅʎʴʓʅʎ̯ɭɧ�̯ʎɀ̯�̯ʎɭ̤ɭ�ɭаɭɡ̯̤�
͕ɭ̝ɭ�ʴɀ̝ʅɭʴ͛�ɧ̝ʓ͔ɭˉ�ɠ͛�ʄɭʽɀʴɭ�ɡɀ̤ɭ̤੓�R̯�ɀʴ̤˝�
ʎʓʅʎʴʓʅʎ̯ɭɧ�̯ʎɀ̯�̯ʎɭ�̯ʓʽʓˉʅ�˝ʄ�̤̯̝ɭ̤̤�ɭ͚̚˝-
̸̤̝ɭ�͕ɀ̤� ʓʽ̚˝̝̯ɀˉ̯੔� ɀ̤� ɭɀ̝ʴʓɭ̝� ɭ͚̚˝̸̤̝ɭ̤�
ੲʓ੓ɭ੓�ɧ̸̝ʓˉʅ�ɡʎʓʴɧʎ˝˝ɧੳ�͕ ɭ̝ɭ�ɀ̤̤˝ɡʓɀ̯ɭɧ�͕ ʓ̯ʎ�
̤̯̝˝ˉʅɭ̝�̯̝ɀˉ̤ɡ̝ʓ̯̚ʓ˝ˉɀʴ�ɡʎɀˉʅɭ̤੓�Юɭ�͕˝̝ʯ�
ɧɭ̤ɡ̝ʓɠɭɧ� ʓˉ�"ʎɀ̯̚ɭ̝� ৗ� ̝̚˝͔ʓɧɭ̤� ʄ̸̝̯ʎɭ̝�
ɡ̯͛˝ɀ̝ɡʎʓ̯ɭɡ̸̯̝ɀʴ�̸̤̚̚˝̝̯�̯ʎɀ̯�ʅ̝ɭ͛�ʽɀ̯̯ɭ̝�
astrocytes are disproportionately associated 
͕ʓ̯ʎ�̝̚˝ʄ˝̸ˉɧ�ɭɀ̝ʴ͛�ʴʓʄɭ�̤̯̝ɭ̤̤੓��̤̯̝˝ɡ̯͛ɭ̤�
ɭ͚̝̚ɭ̤̤ʓˉʅ�̯ ʎɭ�ʅʴ̸̯ɀʽɀ̯ɭ�̯ ̝ɀˉ̤̚˝̝̯ɭ̝�ɭ͚ɡʓ̯ɀ-
̯˝̝͛�ɀʽʓˉ˝�ɀɡʓɧ�̯̝ɀˉ̤̚˝̝̯ɭ̝�৖�͕ɭ̝ɭ�ʽ˝̝ɭ�
ɧɭˉ̤ɭ�ɀˉɧ�ʴɀ̝ʅɭ̝�ʓˉ�̤ʓͥɭ�ʓˉ�ɡɀ̤ɭ̤�̯ʎɀ̯�ʎɀɧ�ɀ�
ʎʓ̤̯˝̝͛�̋ ʄ�̚ ̝˝ʄ˝̸ˉɧ�̤ ̯̝ɭ̤̤�ɧ̸̝ʓˉʅ�ɡʎʓʴɧʎ˝˝ɧ੓�
Юɭ̤ɭ�ʽ˝ɧʓпɡɀ̯ʓ˝ˉ̤�͕ɭ̝ɭ�̝ɭ̚ʴʓɡɀ̯ɭɧ�ɀ̯�̯ʎɭ�
ɠ̸ʴʯ�ʴɭ͔ɭʴ�͔ʓɀ�͕ɭ̤̯ɭ̝ˉ�ɠʴ˝̯�ɀˉɧ�ʓˉ͔ɭ̝̤ɭʴ͛�
ɡ˝̝̝ɭʴɀ̯ɭɧ�͕ʓ̯ʎ�̤͛ˉɀ̯̚ʓɡ�̸̤̯̝ɡ̸̯̝ɭ�ɧɭˉ̤ʓ̯͛�
ɀɡ̝˝̤̤� ̯ʎɭ� ɡ˝ʎ˝̝̯੔� ̸̤сɭ̤̯ʓˉʅ� ̯ʎɀ̯� ̯ʎɭ̤ɭ�
ʽ˝ɧʓпɡɀ̯ʓ˝ˉ̤�ɀ̝ɭ�ɀ̤̤˝ɡʓɀ̯ɭɧ�͕ʓ̯ʎ�ɡʎɀˉʅɭ̤�
̯˝�̯ʎɭ�̤͛ˉɀ̯̚ʓɡ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯੓�Dʓˉɀʴʴ ੔͛�̯ʎɭ�
͕˝̝ʯ�ʓˉ�"ʎɀ̯̚ɭ̝�৘�̸̯ʓʴʓ̤ɭɧ�ʎ̸ʽɀˉ�̚ʴ̸̝ʓ̚˝-
̯ɭˉ̯�̤̯ɭʽ�ɡɭʴʴ઀ɧɭ̝ʓ͔ɭɧ�ɀ̤̯̝˝ɡ̯͛ɭ̤�ੲʓ�̤̯̤ੳ�̯˝�
demonstrate that human astrocytes can be 
ɧʓ̝ɭɡ̯ʴ͛�ʓʽ̚ɀɡ̯ɭɧ�ɠ͛�ɭ͚̚˝̸̤̝ɭ�̯˝�ʅʴ̸ɡ˝ɡ˝̝-
̯ʓɡ˝ʓɧ̤੓�ʓ�̤̯̤�͕ɭ̝ɭ�ʎʓʅʎʴ͛�̝ɭ̤̚˝ˉ̤ʓ͔ɭ�̯˝�̯ʎɭ�
ʅʴ̸ɡ˝ɡ˝̝̯ʓɡ˝ʓɧ�̝ɭɡɭ̯̚˝̝�ɀʅ˝ˉʓ̤̯�ɧɭ͚ɀʽɭ̯ʎ-
ɀ̤˝ˉɭ�ɀˉɧ�ɧɭʽ˝ˉ̤̯̝ɀ̯ɭɧ�ɡʎɀˉʅɭ̤�̯˝�ɠ˝̯ʎ�
neurotransmitter clearance and increases 
ʓˉ� ɡɀʴɡʓ̸ʽ� ̤ʓʅˉɀʴʴʓˉʅ� ʓˉ� ̝ɭ̤̚˝ˉ̤ɭ� ̯˝� ̯ʎɭ�
ˉɭ̸̝˝̯̝ɀˉ̤ʽʓ̯̯ɭ̝̤� ʅʴ̸̯ɀʽɀ̯ɭ੔� �઀ʽɭ̯ʎ͛ʴ઀
(઀ɀ̤̚ɀ̝̯ɀ̯ɭ�ੲ�v(�ੳ੔�ɀˉɧ�γ-aminobutyric 
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ɀɡʓɧ�ੲE�!�ੳ੓�Юʓ̤�̝̚˝͔ʓɧɭ̤�ɭ͔ʓɧɭˉɡɭ�̯ʎɀ̯�
ɡ˝̝ɭ�ʄ̸ˉɡ̯ʓ˝ˉ̤�˝ʄ�ʎ̸ʽɀˉ�ɀ̤̯̝˝ɡ̯͛ɭ̤�̯˝�̝ɭʅ̸-
late the synapse can be directly impacted by 
ɡʓ̝ɡ̸ʴɀ̯ʓˉʅ�̤̯̝ɭ̤̤�ʎ˝̝ʽ˝ˉɭ̤੓
Юʓ̤� ɠ˝ɧ͛� ˝ʄ� ͕˝̝ʯ� ̸̤ɡɡɭ̤̤ʄ̸ʴʴ͛� ʓɧɭˉ̯ʓ-

пɭ̤�̤ɭ͔ɭ̝ɀʴ�ʎ̸ʽɀˉ઀̝ɭʴɭ͔ɀˉ̯�̚ʎɭˉ˝̯͛̚ɭ̤�ʓˉ�
ɀ̤̯̝˝ɡ̯͛ɭ̤�̝ ɭʴɀ̯ɭɧ�̯ ˝�̤ ̯̝ɭ̤̤੓�Ċɭ�ʓɧɭˉ̯ʓʄ͛�̯ ʎɀ̯�
human astrocytes can be directly shaped by 
stress and that prior exposures to stress are 
ɀʴ̤˝�ɀ̤̤˝ɡʓɀ̯ɭɧ�͕ʓ̯ʎ�ɠ˝̯ʎ�̯̝ɀˉ̤ɡ̝ʓ̯̚ʓ˝ˉɀʴ�
and cytoarchitectural alterations to astro-
ɡ̯͛ɭ̤� ʓˉ�̯ʎɭ�ʎ̸ʽɀˉ�ɡ˝̝̯ɭ͚੓�Юɭ�ɭ͔ʓɧɭˉɡɭ�
ʄ̝˝ʽ�̯ʎʓ̤�͕˝̝ʯ�ʓˉɧʓɡɀ̯ɭ̤�̯ʎɀ̯�ʄ̸ˉɡ̯ʓ˝ˉ̤�˝ʄ�
ɀ̤̯̝˝ɡ̯͛ɭ̤�ʓˉ�̝ ɭʅ̸ʴɀ̯ʓˉʅ�̤ ͛ˉɀ̤̚ɭ̤�ʓˉ�̯ ʎɭ�ʅ̝ɭ͛�
matter appear to be particularly associated 
͕ʓ̯ʎ�̯ʎɭ̤ɭ�̤̯̝ɭ̤̤�ʎʓ̤̯˝̝ʓɭ̤੓�!͛�ʄ˝ɡ̸̤ʓˉʅ�˝ˉ�
ɀ̤̯̝˝ɡ̯͛ɭ̤੔�͕ ɭ�ɀʴ̤˝�ʎʓʅʎʴʓʅʎ̯�̯ ʎɀ̯�̯ ʎɭ�ʎ̸ʽɀˉ�

brain is persistently impacted by profound 
̤̯̝ɭ̤̤੔�̚ ɀ̝̯ʓɡ̸ʴɀ̝ʴ͛�ɧ̸̝ʓˉʅ�ɡʎʓʴɧʎ˝˝ɧ੔�͕ ʎʓɡʎ�
has notable implications for treatment and 
ɧʓɀʅˉ˝̤̯ʓɡ�̤̚ɭɡʓпɡʓ̯ ੓͛
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