Supplementary data

Appendix A.  

Methods and measures  
Participants
          The diagnosis of 22q11DS and WS was confirmed by fluorescent in situ hybridization. The size of the deleted region was available for 31 out of 44 individuals with 22q11DS; features were performed by multiplex ligation-dependent probe amplification 
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. The majority of the individuals with 22q11DS (28/31; 90.32%) showed a similar pattern of 3Mb (encompassing ~60 genes), often referred to as “typically deleted region”, while 6.45% (2/31) had a 1.5Mb in size. One rare atypical deletion (3.22%) was also identified of 2.5Mb in size.

TD controls were recruited through advertisements within the local community. They were all with IQ within the normal range and completed the SCL90 2[]
 questionnaire to rule out major psychopathologies. 

Penn Computerized Neurocognitive Battery
Penn Computerized Neurocognitive Battery (CNB) was previously used in the field of schizophrenia, developmental disabilities as well as genetic disorders including 22q11DS 
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[3-5]
 and was translated into Hebrew 6[]
. The CNB was formally translated into Hebrew6[]
. The CNB is a 1-hour computerized battery, which includes a training module and 13 computerized tests assessing five neurocognitive domains. Each domain consists of two or three tests: Executive Function (composed of Abstraction and Mental-Flexibility, Attention and Working -Memory tests), Episodic Memory (composed of Verbal-Memory, Face-Memory and Spatial-Memory tests), Complex Cognition (composed of Nonverbal-Reasoning and Spatial-Processing tests), Social Cognition (composed of Emotion Identification, Emotion-Differentiation and Age-Differentiation tests), and Praxis Speed (composed of Motor- Speed and Sensorimotor-Speed tests). 

For each test of the CNB, z-scores for accuracy (number of correct responses) and speed (median time for correct responses) were calculated using TD participants. Efficiency scores were calculated by taking the arithmetic mean of the accuracy and speed z-scores. GNP was calculated as the mean of all z-scores in the battery. For consistency of interpretation, higher z-scores always reflect better performance. Response time z-scores were multiplied by −1 so that slower response time is reflected in lower z-scores. CNB z-scores less than -4 were set to a floor value of -4 to reduce the influence of outliers. These z-scores were available for accuracy and speed in 11 tests and two tests on speed only. 
Vineland Adaptive Behavior Scale 

Vineland Adaptive Behavior Scale version 2 (VABS) 7[]
  was used to assess participants' adaptive behavior, in 38/44 (86.4%) individuals with 22q11DS and 18/20 (90%) individuals with WS. VABS is a semi-structured interview conducted with the caregiver(s) of the participant. This scale provides age-adjusted standardized scores (M=100; SD=15). An Adaptive Behavior Composite (ABC) score, a measure of the global adaptive functioning of the individual, is calculated from communication, daily living skills, and socialization domains.

Appendix B. 

Results

Baseline comparison and longitudinal change in neurocognitive abilities 

The summary of the cross-sectional and longitudinal comparison of CNB domain scores among groups is presented in Supplementary Table 1. The ANOVA simple effects test estimation of combined baseline and follow-up CNB scores showed that both individuals with 22q11DS and WS had poorer performances compared to TD controls (P < 0.001), while individuals with 22q11DS had higher efficiency scores than WS in GNP, complex cognition, praxis speed and executive function. There was no effect of time and time by group interaction on any of the CNB domain efficiency scores.

Conversion to psychotic disorders- case studies information
Two individuals with 22q11DS (4.5%) and none from the WS and TD groups converted to psychotic disorders between baseline and follow-up evaluations.  
Subject#1 is a 12-year-old girl who was diagnosed with social anxiety disorder and ADHD at the baseline evaluation. During the preceding six months, she had a few episodes of auditory and visual hallucinations of a “scary genie” before falling asleep and was diagnosed according to the SIPS criteria as having brief intermittent psychotic symptoms (BIPS). She was treated for the ADHD with Concerta 27 mg. Her anxiety disorder and ADHD persisted at the follow-up 18 months later, and there was an escalation of the duration and intensity of the hallucinations. She threatened to stab her mother with a knife, claiming that she heard a command from the genie to kill her mother. Following that event, she was admitted to an Adolescent Psychiatric Day-Care Unit and was treated with fluoxetine 20 mg/d and antipsychotics quetiapine (Seroquel XR 100 mg/d).

Subject#2 is a 15-year-old boy who was diagnosed with autism spectrum disorder, ADHD, specific phobia, and BIPS at the baseline evaluation. He was treated with methylphenidate (Ritalin LA) 40 mg/d. At follow-up evaluation, he presented with delusions of persecution and reference thoughts towards a child in his class whom he thought is talking about him and trying to hurt him. He was hospitalized in an Adolescent Inpatient Department after he attacked the boy and tried to choke him and was treated with antipsychotics, Seroquel XR 150 mg/d. 


Psychotropic medications used in 22q11DS and WS cohort 

The psychotropic medications used by individuals with 22q11DS include: antipsychotics (4 subjects, risperidone- 2, olanzapine- 1 and quetiapine- 2) antidepressants (14 subjects, fluoxetine- 12, sertraline- 2, escitalopram- 1, venlafaxine- 1 and reboxetine- 1) and stimulants (9 subjects, methylphenidate -8, amphetamine and dextroamphetamine-3). None of the 22q11DS subjects were on mood stabilizers or anxiolytics.
Seven of the 20 individuals with WS (37%) were on psychiatric medications (some were on more than one medication). The psychotropic medications used by individuals with WS include antipsychotics (1 subjects, risperidone- 1) antidepressants (5 subjects: fluoxetine - 3, escitalopram -1, fluvoxamine -1), mood stabilizers (1 subject: lamotrigine -1), and stimulants (3 subjects: methylphenidate -3). None of the WS subjects were on anxiolytics.

Effect of specific psychiatric medication treatment by time on neurocognition in 22q11DS cohort

To analyze the potential effect of specific psychiatric medication treatments on individuals with 22q11D, repeated-measures analysis of variance (ANOVA-RMs) was applied by medication subtype as the between-subjects factor and GNP at baseline and follow-up as the within-subject factor. In individuals with 22q11DS there were no significant time by medication effects on GNP for any of specific subgroup of psychiatric medications: antipsychotics [F (1,42) = 0.35, P = 0.184], antidepressants [F (1,42) = 3.68, P = 0.062], and stimulants [F (1,42) = 0.85, P = 0.162]. None of the 22q11DS individuals were on mood stabilizers.

Supplement Table 1

Cross-sectional and longitudinal comparisons of CNB domain scores among groups 
	CNB Domain
	22q11DS (n=44)
	WS 
(n=20)
	TD
 (n=30)
	Statistic
 (2,177)
	Post hoc 


	GNP 
	-0.93 (0.09)
	-1.37 (0.11)
	0.44 (0.10)
	F = 80.65, P < 0.001
	WS < 22q11DS**; 22q11DS,WS < TD**

	Episodic Memory
	-0.79 (0.10)
	-0.90 (0.12)
	0.11 (0.12)
	F = 37.46, P < 0.001
	22q11DS,WS < TD**

	Social Cognition
	-1.21(0.10)
	-1.39 (0.13)
	0.18 (0.12)
	F = 81.67, P < 0.001
	22q11DS,WS < TD**

	Complex Cognition
	-0.90 (0.12)
	-1.38 (0.16)
	0.47 (0.15)
	F = 43.04, P < 0.001
	WS < 22q11DS*; 22q11DS,WS < TD**

	Praxis Speed
	-0.39 (0.19)
	-0.91(0.23)
	0.52 (0.22)
	F = 
7.66, P = 0.006
	WS < 22q11DS*; WS < TD**; 22q11DS < TD*,

	Executive Function
	-1.24 (0.17)
	-2.09 (0.22)
	0.85 (0.21)
	F = 47.03, P < 0.001
	WS < 22q11DS**; 22q11DS,WS < TD**


22q11DS: 22q11.2 deletion syndrome; CNB: Computerized neurocognitive battery; GNP: Global neurocognitive performance; TD: Typically developing; WS: Williams syndrome.
*P<0.05; **P<0.001
a Post hoc simple effects test 
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