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Linear models used for the EWAS of smoking in different brain regions 
 
 
anterior cingulate cortex (ACC) + putamen (PUT): 
 𝐷𝑁𝐴𝑚 ~ 𝑠𝑚𝑜𝑘𝑖𝑛𝑔 𝑠𝑡𝑎𝑡𝑢𝑠 + 𝑎𝑔𝑒 + 𝑠𝑒𝑥 + 𝑃𝑀𝐼 + 𝑛𝑒𝑢𝑟𝑜𝑛𝑎𝑙 𝑐𝑒𝑙𝑙 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 + 𝐴𝑈𝐷 𝑠𝑡𝑎𝑡𝑢𝑠+ 𝑃𝐶1௖௣ + 𝑃𝐶2௖௣ + 𝑃𝐶3௖௣ + 𝑃𝐶4௖௣ + 𝑃𝐶5௖௣ + 𝑃𝐶6௖௣ + 𝑃𝐶7௖௣ + 𝑃𝐶8௖௣+ 𝑃𝐶9௖௣ + 𝑃𝐶10௖௣ 
 
 
Brodmann Area 9 (BA9): 
 
PC1cp and PC7cp removed due to multicollinearity 
 𝐷𝑁𝐴𝑚 ~ 𝑠𝑚𝑜𝑘𝑖𝑛𝑔 𝑠𝑡𝑎𝑡𝑢𝑠 + 𝑎𝑔𝑒 + 𝑠𝑒𝑥 + 𝑃𝑀𝐼 + 𝑛𝑒𝑢𝑟𝑜𝑛𝑎𝑙 𝑐𝑒𝑙𝑙 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 + 𝐴𝑈𝐷 𝑠𝑡𝑎𝑡𝑢𝑠+ 𝑏𝑎𝑡𝑐ℎ +  𝑃𝐶2௖௣ + 𝑃𝐶3௖௣ + 𝑃𝐶4௖௣ + 𝑃𝐶5௖௣ + 𝑃𝐶6௖௣ + 𝑃𝐶8௖௣ + 𝑃𝐶9௖௣+ 𝑃𝐶10௖௣ + 𝑃𝐶1௚௘௡௢ + 𝑃𝐶2௚௘௡௢ + 𝑃𝐶3௚௘௡௢ + 𝑃𝐶4௚௘௡௢ 
 
 
caudate nucleus (CN) + ventral striatum (VS): 
 
PC5cp removed due to multicollinearity 
 𝐷𝑁𝐴𝑚 ~ 𝑠𝑚𝑜𝑘𝑖𝑛𝑔 𝑠𝑡𝑎𝑡𝑢𝑠 + 𝑎𝑔𝑒 + 𝑠𝑒𝑥 + 𝑃𝑀𝐼 + 𝑛𝑒𝑢𝑟𝑜𝑛𝑎𝑙 𝑐𝑒𝑙𝑙 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 + 𝐴𝑈𝐷 𝑠𝑡𝑎𝑡𝑢𝑠+ 𝑏𝑎𝑡𝑐ℎ + 𝑃𝐶1௖௣ + 𝑃𝐶2௖௣ + 𝑃𝐶3௖௣ + 𝑃𝐶4௖௣ + 𝑃𝐶6௖௣ + 𝑃𝐶7௖௣ + 𝑃𝐶8௖௣+ 𝑃𝐶9௖௣ + 𝑃𝐶10௖௣ 
 
 
 


