Supplementary Methods: 

Subjects.  Subjects aged 50 years or above, with a clinical diagnosis of probable Alzheimer’s disease (AD) or mild cognitive impairment with underlying AD biomarkers (MCI+), were eligible for recruitment.  Biomarkers included MRI, amyloid PET scan (tracer: 18F-Florbetaben), or measurement of CSF Aβ 42, total, or phospho-tau (alone or in combination).  Subjects were recruited from Columbia University’s ADRC, Columbia’s Memory Disorders Clinic, or the Columbia Doctors Neurology Aging and Dementia Practice. Subjects were recruited between March 2019 and March 2025.  
All subjects completed an interview to determine their capacity to consent, performed by their treating physician or a research physician/coordinator for subjects recruited via the ADRC.  Only subjects deemed able to provide consent and who provided permission to hear more about studies at Columbia, were approached by a member of the study team.  Written informed consent was obtained from all subjects, prior to any procedures.  
51 subjects were recruited and 50 completed the study (one subject dropped because a clinical diagnosis could not be confirmed via medical records).  The study was powered to detect an effect size 50% smaller than that found in Clelland et al, 201610, with analysis stratified by gender: It was determined that completion of 48 subjects would provide >85% power when α= 0.025, with three genotype groups plus covariates.  However, recruitment was impacted due to the COVID-19 pandemic and thus analyses performed using a non-stratified approach, while retaining sufficient power to detect a significant interaction effect on negative symptoms across groups.  

Assessment of Negative Symptoms.  Neuropsychiatric symptoms were assessed via the SANS-AD and PANSS.  In addition, depression was assessed via the GDS and cognition assessed using the MMSE.  Assessments were conducted in that order.  The SANS-AD relies primarily on a structured interview with the subject’s primary caregiver or informant, who is asked specific questions targeting each symptom domain (Avolition-Apathy, Social-Emotional withdrawal).  The subject and caregiver were interviewed separately.  For Affective Flattening/Blunting, the raters took observational notes on the subject’s behavior and affect throughout the entire visit (including during completion of the PANSS interview).  Therefore, these items were scored immediately after the visit.  The PANSS was administered directly to the subject through a semi-structured interview, and responses recorded in real-time.  Reports from the caregiver (collected during the SANS-AD) were used as supplementary information, especially for items related to interpersonal functioning, activities of daily living, and aggressive behaviors.  Ratings were completed after the interview (not during) and were guided by anchor point criteria in the PANSS manual.  Ratings considered symptom frequency and severity and how much they affect the person’s daily functioning.  All coordinators completed training in administration of the PANSS/SANS-AD.  The GDS was completed with the subject via administering a series of 15 yes/no questions.  The MMSE was administered to the subject using the standard, structured procedure.  

Supplementary Results:


Supplementary Table S1. Associations Between Demographic and Clinical Characteristics, with Negative Symptoms, n=50
	
	Characteristic
	
	Negative Items (PANSS)
	SANS-AD

	Gender
	Male > Female
	p=0.077
	p=0.095

	Ethnicity
	
	p=0.379
	p=0.263

	Race
	
	p=0.323
	p=0.247

	Age
	
	p=0.899
	p=0.364

	Education
	
	p=0.796
	p=0.365

	Testing Language
	
	p=0.396
	p=0.310

	Diagnosis
	AD > MCI+
	p=0.026*
	p=0.022*

	Symptoms:
	
	
	

	   PANSS Positive
	Rho = 0.42 and 0.34
	p=0.003*
	p=0.016*

	   GDS Total
	Rho = 0.19 and 0.31
	p=0.183
	p=0.028*

	   MMSE Total
	Rho = -0.55 and -0.39
	p<0.001
	p=0.005*

	Medication:
	
	
	

	   Antidepressant (Y/N)
	
	p=0.271
	p=0.488

	[bookmark: _Hlk197090177]   Antihypertensive (Y/N)
	
	p=0.606
	p=0.128

	   Antilipidemic (Y/N)
	
	p=0.675
	p=0.079

	   Cognitive Enhancer (Y/N)
	
	p=0.113
	p=0.167

	   Neuroleptic (Y/N)
	Y > N
	p=0.067
	p=0.015*

	   Supplement (Y/N)
	
	p=0.709
	p=0.835

	
	
	
	

	* Significant p-value when testing for an association with negative symptoms, calculated by T-test or one-way ANOVA for categorical variables, and Spearman correlations for continuous variables.  When significant (p<0.05) or approaching a trend towards significance (p<0.1), the order or magnitude of the effect is documented.   









Supplementary Table S2. Post-Hoc Stepwise Section Modelling the COMT x proline interaction on Negative Symptoms, n=50
	Dependent / Retained Independent Variables
	β (95% CI)
	se
	t
	p-value

	Model 1: Negative Items (PANSS) Total / 
	
	
	
	

	    Proline
	-0.057 (-0.110, -0.005)
	0.026
	-2.20
	0.033

	    COMT
	-7.024 (-12.96, -1.096)
	2.943
	-2.39
	0.021

	    COMT x proline
	0.027 (0.003, 0.051)
	0.012
	 2.29
	0.027

	    PANSS Positive 
	0.526 (0.188, 0.863)
	0.168
	 3.13
	0.003

	
	
	
	
	

	
	The stepwise section (criteria set to p<0.05) included the independent variables of proline, COMT, COMT x proline, and diagnosis, plus the Lasso variable of PANSS positive symptoms.  Diagnosis was not retained in the model (Wald p>0.05). 


















Supplementary Figure S1. The Interaction between COMT Genotype and Proline on the SANS-AD total score.  The data is plotted for those with the Met/Met genotype (left panel, n=8), red), the Val/Val genotype (middle panel, n=18, green), and the Val/Met genotype (right panel, n=24, blue).  Regression lines represent the predicted values from the simple linear models, with 95% confidence intervals.  In those with the Met/Met genotype, high proline levels (x-axis) are associated with higher scores (y-axis).  Conversely there is a negative relationship in Val/Val and Val/Met patients, with high proline associated with fewer and less severe negative symptoms.  
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