
Supplementary tables 

Supplementary Table S1.  Previous published DTI studies on 22q11DS. Summary of previous published 

DTI studies comparing probands with 22q11DS and healthy controls. 

Author (Year)
MRI 

Magnet 
Strength

N  
(22q11DS 
/ Healthy 
Controls)

22q11DS Age  
[mean (SD)]

Healthy Age  
[mean (SD)]

FA 
effects

MD 
effects

AD 
effects

RD 
effects Brief Study Findings

Barnea-Goraly et al. 2003 1.5T 38 
(19/19) 12.2 (3.9) 14.4 (4.2) Mixed NA^ NA NA

Lower FA in Frontal, Temporal and 
Parietal lobes.           Higher FA in 
Occipital Lobes (Splenium)

Simon et al. 2005 1.5T 36 
(18/18) 9.8 (1.4) 10.4 (1.9) Mixed NA NA NA

Lower FA in Corpus Callosum; Higher 
FA in Cingulate gyrus & Parietal lobe 
and Corpus Callosum

Simon et al.* 2008 1.5T 36 
(18/18) 9.8 (1.4) 10.4 (1.9) 22q>H

C
HC>22

q
HC>22

q
HC>22

q

Higuer FA and lower RD in Fronto-
occipital fasciculus nd Superior 
Longitudinal Fasciculus; Lower RD in 
Parietal lobe, Tapetum, Optic 
Radiation, Forceps Major; *Reanalysis 
of Simon et al. 2005

Sundram et al. 2008 1.5T 23 
(11/12) 12 (2.2) 13 (2.5) Mixed NA NA NA

Lower FA in PLIC, superior Corona 
Radiata, Tapetum, PTR, Arcuate 
fasciculus; Higher FA in Genu of 
Corpus Callosum, ALIC, anterior 
Corona Radiata. Only lower FA with 
IQ included as covariate. Negative 
correlation between psychotic 
symptoms and FA.

da Silva Alves et al. 2011 3T 70 
(27/31) 29.8 (7.6) 32.4 (9.7) HC>22

q* NA NA NA

Lower FA throughout cortex (frontal, 
parietal, parahippocampal) in full 
sample and SZ+ subsample; Lower 
FA in parietal cortex in SZ- sample;  
*Mixed FA results w/o IQ as covariate 
with increased FA in Cyngulate gyrus. 
Negative correlation between 
pshychotic symptoms and FA

Kikinis et al. 2012 1.5T 18 (9/9) 27.3 (7.1) 27.2 (6.9) HC>22
q NA HC>22

q

No 
signific

ant 
results

Lower FA and lower AD in Parietal 
lobe: intersection of IFO, SFL, ILF, 
Cingulum and ATR.

Radoeva et al. 2012 1.5T 49 
(33/16) 17.7 (1.8) 18 (1.7) HC>22

q NA HC>22
q

HC>22
q

Lower FA in Uncinate Fasciculus. 
Higher AD in SCP, PTR, ACR, SCR, 
PCR, CGC, SLF, IFO, SS, EC, RLIC. 
RD changes in Corona Radiata. 
^Unaffected siblings only in 
comparison sample.

Villalon-Reina et al. 2013 3T 39 
(19/20) 10.7 (1.8) 10.1 (2.2) HC>22

q Mixed Mixed Mixed

Lower FA in Superior Temporal gyri & 
Superior Corona Radiata. *Female 
only sample; Other genetic disorders 
included

Author (Year)



Perlstein et al.ª 2014 1.5T 99 
(52/47) 18 (2.2) 18.1 (1.6) Mixed NA HC>22

q
HC>22

q

Lower FA, AD in Fornix; Higher FA, 
lower RD in ALIC. Lower AD, RD in 
Uncinate. ªFollow-up study to 
Radioeva, 2012 - Healthy group= 
HC+unaffected siblings

Jalbrzikowski et al. 2014 3T 65* 
(36/29) 16.3 (4.3) 15.5 (3.8) Mixed NA HC>22

q
HC>22

q

Higher FA, lower AD and RD 
throughout white matter (whole-brain 
analysis). Lower FA in Cingulate 
Gyrus proximal to Hippocampus 
(ROI-analysis). *Multi-scanner study

Deng et al. 2015 3T 81* 
(43/38) 10.83 (1.9) 10 (2.3) HC>22

q
22q>H

C

No 
signific

ant 
results

HC>22
q

Lower FA in Fornix; Fornix was only 
ROI reported. *Tractography study of 
the Fornix - some 22q data failed 
tract estimation

Kates et al.º 2015 1.5T 97 
(51/46) 18 (2.3) 18 (1.6) Mixed NA HC>22

q
HC>22

q

Lower FA in anterior Cingulum (CB), 
higher FA in posterior CB; Lower RD 
and AD in CB. Lower FA in CB in 22q 
not treated with antipsychotic or 
mood stabilizers; ºFollow-up study to 
Radioeva 2012 and Perlstein, 2014 - 
healthy group=HC+unaffected 
siblings; *Tractography study of the 
Cingulum.

Kikinis et al.^ 2016 1.5T 97 
(50/47) 18.1 (2.3) 18 (1.6)

No 
signific

ant 
results

HC>22
q

HC>22
q

HC>22
q

Lower MD, AD, RD in Corpus 
Callosum, SLF, Corona Radiata. 
Lower AD in high risk for psychosis 
22q patients. ^Follow-up study to 
Radioeva 2012 and Perlstein, 2014 
and Kates, 2015 - healthy 
group=HC+unaffected siblings;

Bakker et al.* 2016 3T 54 
(21/33) 26.2 (3.6) 26.2 (5.5) 22q>H

C
HC>22

q
HC>22

q
HC>22

q

Higher FA in Corpus Callosum, FOF, 
and Thalamic Radiations. Lower AD, 
RD, MD in Corpus Callosum, 
Thalamic Radiations, SLF, ILF, FOF. 
*Study also compared 22qDS to 
non-22q psychosis ultra-high-risk 
subjects.

Olszewski et al. 2017 3T 87 
(57/30*) 20.8 (2.29) 20.9 (1.46) 22q>H

C NA

No 
signific

ant 
results

HC>22
q

Higher FA and lower RD in IFO, 
Cingulum, ATR. Lower RD in ILF. 
Prodromal symptoms and psychosis 
related to higher FA and lower RD in 
IFO. *12 subjects were unaffected 
siblings.

Roalf 2017 et al. 2017 3T 78 
(39/39) 19.8 (4.25) 19.9 (1.73) HC>22

q
HC>22

q
HC>22

q
22q>H

C

Lower FA in CGC and CGH. Lower 
MD in ILF. Lower AD in Forceps major, 
CGC, IFO, ILF, SLF. Higuer RD in 
CGH.

MRI 
Magnet 
Strength

N  
(22q11DS 
/ Healthy 
Controls)

22q11DS Age  
[mean (SD)]

Healthy Age  
[mean (SD)]

FA 
effects

MD 
effects

AD 
effects

RD 
effects Brief Study FindingsAuthor (Year)



Supplementary Table S2a. Demographics of 22q11DS probands. Demographics of 22q11DS probands: 

deletion size and psychosis diagnosis. AD = typical deletion type A-D; AB = deletion type A-B; Other = Other 

atypical deletions. 

 

Site Deletion Type Psychotic Disorders

UPenn 36 AD;  4 AB; 2 Other 4 Yes; 39 No

UCLA 40 AD;  4 AB; 4 Other 5 Yes; 44 No

SUNY Upstate 17 AD; 1 AB 2 Yes; 32 No

University of Newcastle 9 AD —

Maastricht University 13 AD; 4 AB 10 Yes; 14 No

Institute of Psychiatry London 10 AD; 1 AB 3 Yes; 19 No

UC Davis #2 40 AD;  1 Other —

UC Davis #1 10 AD —

Cardiff University 5 AD —

Utrecht University 26 AD; 1 AB; 1 Other 11 Yes; 43 No

Total
206 (89.9%) AD;


15 (6.5%) AB;

8 (3.5%) Other

35 (15.5%) Yes;

191 (84.5%) No



Table S2b. Demographic information of the 22q11DS participants with and without psychosis. Age 
distribution for both groups is non-normal (Shapiro-Wilk test). Test statistic and p-values are shown in the 
table. A percentile bootstrap test was used to estimate the group differences of age. 95% confidence 
intervals (CI) are shown (reject H0 if CI contains zero). SD = Standard deviation.  

Supplementary Table S2c. Psychotropic Medications of the 22q11DS Participants across Sites at the time 
of data acquisition. 

22q11.2 DS with 
Psychosis

22q11.2 DS without 
Psychosis Group differences

Number of 
participants 35 (15.5%) 191 (84.5%) Total participants: 226

Age (mean, SD) mean: 23.87; SD: 8.02

W = 0.92

p = 0.026

mean:17.99; SD: 5.78

W = 0.94


p = 1.004e-06

Non-equal means:

95% CI = 


(-8.711487 -3.069191)

Equal variances:


95% CI = 

(-82.57228  22.51956)

Sex 15 (43%) F;

20 (57%) M

81 (42%) F;

110 (58%) M X2 = 5.11 (p = 0.023)

Site Typical 
Antipsychotic

Atypical 
Antipsychotic

Anti- 
convulsant

Psycho- 
stimulant

Anti- 
depressant

Lithium

UCLA 3 2 3 10 19 0

Davis_1 0 1 1 6 1 1

Davis_2 0 2 1 11 3 0

IoP 0 4 0 0 4 0

Maastricht 0 10 1 2 5 2

Newcastle 0 2 1 1 2 0

SUNY 0 5 1 3 8 0

UPenn 2 6 2 6 15 0

Utrecht 1 5 2 5 2 1

Total 6 37 12 44 59 4



Supplementary Table S3. Clinical characteristics of study participants. Clinical characteristics of 
22q11DS and control participants, across sites: inclusion/exclusion criteria and instruments for diagnosing 
psychotic disorder and psychotic symptom severity, by site. References indicate representative publications 
for each study sample. 

Site Study Inclusion and Exclusion criteria

Instrument for psychiatric 
diagnosis

/ Rating psychotic 
symptoms severity

Instrument for  
IQ Assessment Citations

UCLA (1,2) Inclusion Criteria 22q11DS and Controls:

1) no significant abuse of drugs or alcohol 
during the last 6 months or prior abuse/
dependence likely to lead to central

nervous system impairment;

2) between 5 and 50 years of age;

3) sufficient acculturation and fluency in 
the English language to avoid invalidating 
research measures


Inclusion Criteria 22q11DS Only:

1) Confirmed diagnosis of 22q11.2 
microdeletion (by FISH

or microarray)

2)  no evidence of a comorbid 
neurological disorder (e.g., uncontrolled 
epilepsy, encephalitis);

3) Verbal IQ >= 60 in order to complete 
the Structured

Interview for Prodromal Syndromes


Inclusion Criteria Controls Only:

1) no evidence of current or past 
significant psychopathology;

2) self- and parent report of no prior 
treatment for psychiatric disorder;

3) no evidence of traumatic brain injury, 
or other

neurological disorder or impairment;

4) no history of significant medical 
complications likely to affect cognitive 
functioning (e.g., Type I diabetes, cancer, 
neural tube defects, etc.)

5) no first-degree relative has been 
diagnosed with or treated

for psychotic disorder; and

8) sex, age, race, and parental 
educational level comparable to that of 
the patient participants

6) verbal IQ >= 70

SCID1 interview (over 10) 

C-DISC2 (18 & under)


SIPS3


BPRS4

WASI 57 Ho et al., 201214


Jalbrzikowski et al., 201215, 201316,

201417


Jonas et al., 201518


Schreiner et al., 201319, 201720

Site



State University of 
New

York at Upstate

(SUNY)

Inclusion Criteria 22q11DS and Controls:

1) Between the ages of 9 and 15 years of 
age at the 1st timepoint, or 12 and 18 
years if they entered the study at the

2nd timepoint.

2) No orthodontia or paramagnetic 
implants.

3) Birthweight Over 2500 grams

4) No traumatic brain injury or loss of 
consciousness for >

15 minutes

5) No fetal exposure to drugs or alcohol


Inclusion Criteria 22q11DS Only:

Confirmed diagnosis of 22q11.2 
microdeletion (by FISH or microarray)


Exclusion Criteria Controls Only:

1) History of severe psychiatric disorder in 
self or 1st degree relatives

2) Placement in a gifted or special 
education classroom

3) Seizure or other neurological / genetic 
disorder

SCID1


SIPS3


BPRS4


K-SADS-PL5

WISC-III 58 Radoeva et al., 201421,


Antshel et al., 201322, Radoeva et 
al., 201223, Kunwar et al.,201224,

Kates et al., 201125, Kates et al., 
201126, Coman et al., 201027, 
Roizen et al., 201028, Antshel et al., 
201029, Antshel et al., 200830, Kates 
et al., 200731, Antshel et al., 200732, 
Kates et al., 200733, Antshel et al., 
200734, Aneja et al., 200735, Antshel 
et al., 200636, Kates et al., 200637

UC Davis Inclusion Criteria 22q11DS Only:

Confirmed diagnosis of 22q11.2 
microdeletion (by FISH or microarray)


Exclusion Criteria 22q11DS cases and 
Controls:

1) Brain infarct, CNS infection, head 
injury, other focal neurologic abnormality

2) Current or past use of antipsychotic 
medications

3) Existing diagnosis of psychosis

SCID1


SIPS3
WISC-IV 59


WASI 57
Scott et al., 201638,


Deng et al., 201539, 


Stephenson et al., 201440

University of

Pennsylvania/
Children’s Hospital 
of Philadelphia

Inclusion Criteria 22q11DS and Controls:

1) Age ≥8

2) Ability to provide informed consent/
assent

3) English proficiency

4) Ambulatory and stable medical status

5) Estimated IQ >70


Inclusion Criteria 22q11DS Only:

Confirmed diagnosis of 22q11.2 
microdeletion (by FISH or microarray)


Exclusion Criteria 22q11DS and Controls:

1) Pervasive developmental disorder per 
medical records or

mental retardation (IQ < 70)

2) Medical or neurological disorders that 
may affect brain function (e.g., 
uncontrolled seizures, head trauma, CNS 
tumor, and infection) or visual 
performance (e.g., blindness).

K-SADS-PL5


SIPS3
WISC 59

WAIS 60

Yi et al., 2013 41,


Niarchou et al., 201742, 

Tang et al., 201743, 

Tang et al., 201744

Study Inclusion and Exclusion criteria

Instrument for psychiatric 
diagnosis

/ Rating psychotic 
symptoms severity

Instrument for  
IQ Assessment CitationsSite



Utrecht University

Medical Center, 
Netherlands

Inclusion Criteria 22q11DS:

1) Confirmed diagnosis of 22q11.2 
deletion

2) age >=12

3) VIQ >55

K-SADS-PL5 Dutch version of: 

WISC-III 58

 or 


WISC-R 61;

WAIS –III 60

Fiksinski et al., 201745

Kings College 
(Institute

of Psychiatry), 
London

Inclusion Criteria 22q11DS and Controls:

1) no significant abuse of drugs or alcohol 
during the last 6 months or prior abuse/
dependence likely to lead to central 
nervous system impairment;

2) between 5 and 50 years of age;

3) sufficient acculturation and fluency in 
the English language to avoid invalidating 
research measures


Inclusion Criteria 22q11DS Only:

1) Confirmed diagnosis of 22q11.2 
microdeletion by FISH

test

2)  no evidence of a comorbid 
neurological disorder (e.g., uncontrolled 
epilepsy, encephalitis);

3) Verbal IQ >= 60 in order to complete 
the Structured

Interview for Prodromal Syndromes


Inclusion Criteria Controls Only:

1) no evidence of current or past 
significant psychopathology or 
psychiatric disorders;

2) no evidence of traumatic brain injury, 
or other neurological disorder or 
impairment;

3) no history of significant medical 
complications likely to affect cognitive 
functioning (e.g., Type I diabetes, cancer,

neural tube defects, etc.)

4) no first-degree relative has been 
diagnosed with or treated for psychotic 
disorder; and

5) sex, age, race, and parental 
educational level comparable to that of 
the patient participants

6) verbal IQ >= 70

SCID1


C-DISC2


SIPS3


BPRS4

WASI 57 In preparation

Maastricht Inclusion Criteria 22q11DS and Controls:

1) age >18 years


Inclusion Criteria 22q11DS Only:

Confirmed diagnosis of 22q11.2 
microdeletion (by FISH or microarray)


Exclusion Criteria 22q11DS and Controls:

Present substance use or history of 
abuse or dependency, neurological 
affliction, or pregnancy.

PANSS6


MINI7


PAS-ADD8

Dutch version of 

WAIS –III 60
Bakker et al., 201646

Da Silva Alves et al., 201147

Study Inclusion and Exclusion criteria

Instrument for psychiatric 
diagnosis

/ Rating psychotic 
symptoms severity

Instrument for  
IQ Assessment CitationsSite



Cardiff Inclusion Criteria 22q11DS and Controls:

1) Age ≥ 10


Inclusion Criteria 22q11DS Only:

Confirmed diagnosis of 22q11.2 
microdeletion (by FISH or microarray)


Exclusion Criteria 22q11.2DS and 
Controls: Contraindications for MRI 
scanning (e.g. MRI incompatible implants 
or prostheses)

CAPA 9


SIPS3


Adults only: SIPS3

PANSS6


PAS-ADD8


SCID-II 10


SAPS11


SANS12


SPI-A13

WASI 57 Monks et al., 201448,


Niarchou et al., 201449, 201550, 

Chawner et al., In press51

Newcastle Inclusion Criteria 22q11DS and Control:

1) English language fluency


Inclusion Criteria 22q11DS Only:

Confirmed diagnosis of 22q11.2 
microdeletion (by FISH or microarray)


Exclusion Criteria 22q11DS and Controls:

Clinically detectable medical disorder 
known to affect brain structure (e.g., 
hypertension), or a history of head injury.


Exclusion Criteria Controls Only:

1) The presence of a genetic disorder, 
mental health

problems, a history of severe head injury, 
seizure disorder, or other ocular, 
neurological or major medical problems 
that could influence task performance.

K-SADS-PL5


SCID1
WISC-III 58


WASI 57
Campbell et al., 201052, 201553,


McCabe et al., 201254, 
201355,201456

Study Inclusion and Exclusion criteria

Instrument for psychiatric 
diagnosis

/ Rating psychotic 
symptoms severity

Instrument for  
IQ Assessment CitationsSite



 
Su

pp
le

m
en

ta
ry

 T
ab

le
 S

4.
 D

M
R

I 
ac

qu
is

iti
on

 p
ar

am
et

er
s.

 D
M

RI
 s

eq
ue

nc
e 

ac
qu

is
iti

on
 p

ar
am

et
er

s 
by

 s
ite

. 
Al

th
ou

gh
 s

om
e 

si
te

s 
(U

C
LA

, 
N

ew
ca

st
le

, C
ar

di
ff,

 U
tre

ch
t) 

us
ed

 tw
o 

sc
an

ne
rs

 to
 a

cq
ui

re
 d

at
a,

  a
cq

ui
si

tio
n 

pa
ra

m
et

er
s 

w
er

e 
id

en
tic

al
 a

cr
os

s 
sc

an
ne

rs
 fo

r e
ac

h 
si

te
.


Si
te

In
-p

la
ne

 
R

es
ol

ut
io

n 
(a

cq
ui

si
tio

n)

In
-p

la
ne

 
R

es
ol

ut
io

n 
(u

ps
am

pl
ed

)

FO
V 

(m
m

)
Sl

ic
e 

Th
ic

kn
es

s 
(m

m
)

In
-P

la
ne

 V
ox

el
 

Si
ze

 
(a

cq
ui

si
tio

n)
 

(m
m

)

In
-P

la
ne

 V
ox

el
 

Si
ze

 
(u

ps
am

pl
ed

) 
(m

m
)

N
um

be
r 

of
 S

lic
es

N
o.

 o
f 

D
iff

us
io

n 
D

ire
ct

io
ns

b-
va

lu
e 

(s
/m

m
² )

Fi
el

d 
St

re
ng

th
Sc

an
ne

r 
Ty

pe
TR

 
(m

s)
TE

 
(m

s)

C
ar

di
ff

96
 x

 9
6

25
6 

x 
25

6
23

0
2.

4
2.

39
 x

 2
.3

9
1.

79
 x

 1
.7

9
60

30
10

00
3T

G
E 

Si
gn

a
18

75
0

92
.6

M
aa

st
ric

ht
11

2 
x 

11
2

25
6 

x 
25

6
23

0
3

2.
05

 x
 2

.0
5

0.
89

 x
 0

.8
9

38
32

10
00

3T
Ph

illi
ps

 In
te

ra
48

34
94

SU
N

Y
12

8 
x 

12
8

--
25

6
2

2 
x 

2
--

73
64

90
0

3T
Si

em
en

s 
Ti

m
 

Tr
io

10
00

0
87

U
C

LA
96

 x
 9

6
--

19
0

2
1.

97
 x

 1
.9

7
--

50
64

10
00

3T
Si

em
en

s 
Ti

m
 

Tr
io

71
00

93

U
Pe

nn
12

8 
x 

12
8

--
24

0
2

1.
87

 x
 1

.8
7

--
70

64
10

00
3T

Si
em

en
s 

Ti
m

 
Tr

io
81

00
82

D
av

is
_1

12
8 

x 
12

8
--

22
0

3
1.

71
 x

 1
.7

1
--

40
12

10
00

3T
Si

em
en

s 
Ti

m
 

Tr
io

67
00

99

D
av

is
_2

12
8 

x 
12

8
25

6 
x 

25
6

23
0

1.
8

1.
79

 x
 1

.7
9

0.
89

 x
 0

.8
9

64
60

70
0

3T
Si

em
en

s 
Ti

m
 

Tr
io

66
00

70

Io
P

96
 x

 9
6

25
6 

x 
25

6
21

0
2

2.
18

 x
 2

.1
8

0.
82

 x
 0

.8
2

52
64

10
00

3T
G

E 
Si

gn
a

80
00

95
.6

N
ew

ca
st

le
10

4 
x 

10
4

--
25

0
2.

4
2.

40
 x

 2
.4

0
--

65
64

10
00

1.
5T

Si
em

en
s 

Av
an

to
84

00
88

U
tr

ec
ht

12
8 

x 
99

12
8 

x 
12

8
24

0
2

1.
87

 x
 2

.4
1.

87
 x

 1
.8

7
75

30
10

00
3T

Ph
illi

ps
 

In
ge

ni
a

70
11

68






Su
pp

le
m

en
ta

ry
 T

ab
le

 S
5.

 T
1-

w
ei

gh
te

d 
ac

qu
is

iti
on

 p
ar

am
et

er
s.

 A
cq

ui
si

tio
n 

pa
ra

m
et

er
s 

of
 th

e 
T1

-w
ei

gh
te

d 
sc

an
s,

 b
y 

si
te

. 

Si
te

Sc
an

ne
r v

en
do

r a
nd

 
ty

pe
Se

qu
en

ce
Fi

el
d 

St
re

ng
th

Ac
qu

is
iti

on
 

D
ire

ct
io

n
# 

of
 S

lic
es

Sl
ic

e 
Th

ic
kn

es
s 

(m
m

)
Vo

xe
l S

iz
e 

(m
m

3)
TI

 (m
s)

TE
 (m

s)
TR

 (m
s)

Fl
ip

 
An

gl
e

U
C

LA
 1

Si
em

en
s 

Ti
m

 T
rio

M
PR

AG
E

3T
sa

gi
tta

l
16

0
1.

2
1.

0x
1.

0x
1.

2
90

0
2.

86
23

00
9

U
C

LA
 2

Si
em

en
s 

Ti
m

 T
rio

M
PR

AG
E

3T
sa

gi
tta

l
16

0
1.

2
1.

0x
1.

0x
1.

2
90

0
2.

91
23

00
9

SU
N

Y
Si

em
en

s 
Ti

m
 T

rio
M

PR
AG

E_
SA

G
_B

W
M

3T
sa

gi
tta

l
17

6
1

1.
0x

1.
0x

1.
0

11
00

3.
31

25
30

7

U
C

 D
av

is
 1

Si
em

en
s 

Ti
m

 T
rio

M
PR

AG
E_

SA
G

M
a

gd
eb

ur
gI

PA
T

3T
ax

ia
l

16
0

1
1.

0x
1.

0x
1.

0
11

00
2.

93
18

20
12

U
C

 D
av

is
 2

Si
em

en
s 

Ti
m

 T
rio

M
PR

AG
E_

0.
9m

m
 

is
o 

w
/fl

ow
 c

om
p

3T
sa

gi
tta

l
19

2
0.

9
0.

9x
0.

9x
0.

9
11

00
4.

37
22

00
7

U
ni

ve
rs

ity
 o

f 
Pe

nn
Si

em
en

s
M

PR
AG

E
3T

ax
ia

l
16

0
1

0.
93

7x



0.
93

7x
1.

0
11

00
3.

51
18

10
9

U
tr

ec
ht

Ph
ilip

s 
Ac

hi
ev

a,
 s

in
ce

 
M

ar
ch

 2
01

6 
Ph

ilip
s 

In
ge

ni
a

3D
 T

1T
FE

3T
ax

ia
l

16
0

1
0.

87
5x



0.

87
5x

1.
0

82
1.

92
4.

6
99

60
8

Io
P

G
E

M
PR

AG
E

3T
sa

gi
tta

l
16

6
1.

2
1.

0x
1.

0x
1.

0
65

0
2.

9
69

00
8

M
aa

st
ric

ht
Ph

ilip
s 

In
te

ra
M

PR
AG

E
3T

ax
ia

l
12

0
1.

2
1.

17
×1

.1
7×

1.
20

80
7.

89
4.

6
98

00
8

C
ar

di
ff

G
E

3D
 F

SP
G

R
3T

ob
liq

ue
-a

xi
al

17
2

1
1.

0x
1.

0x
1.

0
45

0
3

79
00

20

C
ar

di
ff

Si
em

en
s 

Pr
is

m
a

M
PR

AG
E

3T
sa

gi
tta

l
17

6
1

1.
0x

1.
0x

1.
0

85
0

3.
06

23
00

9

N
ew

ca
st

le
Si

em
en

s 
Av

an
to

M
PR

AG
E

1.
5T

sa
gi

tta
l

17
6

1
0.

98
x0

.9
8x

1.
0

11
00

4.
3

19
80

15



Supplementary Table S6. Meta-analysis results: 22q11DS vs. Controls. Cohen’s d effect sizes for 
Diagnosis and Sex and partial correlation r-values of Age and [Age-mean(Age)]2 for each ROI, by DTI 
measure. The model was tested on each 22q11DS case-control dataset (excluding Utrecht), and effect 
sizes and correlations were further meta-analyzed. The model tested was:

DTI-ROI-measure=ß0+ß1Diagnosis+ß2Sex+ß3Age+ß4Age2centered. 

Blue-shadowed cells indicate a statistically significant result that passed the False Discovery Rate 
threshold at a q-value of  0.05.


JHU-ROI	
FA

Diagnosis Sex Age [Age-mean(Age)]2

d p st.error d p r p r p

ACR 0.228 0.133 0.151 0.002 0.986 0.179 0.004 0.181 0.004

ALIC 0.642 1.04E-12 0.090 0.030 0.816 0.332 1.06E-07 0.177 0.019

Average	
WM

0.094 0.287 0.088
0.429 0.001 0.331 0.001 0.243 3.58E-04

BCC 0.372 2.69E-05 0.089 0.181 0.159 0.230 0.003 0.247 0.001

CGC 0.199 0.036 0.095 0.410 0.002 0.310 0.001 0.230 1.68E-04

EC -0.466 1.10E-04 0.121 -0.331 0.010 0.305 1.92E-06 0.176 0.005

FXST -0.300 0.006 0.110 0.598 5.42E-06 0.180 0.004 0.123 0.055

GCC 0.582 4.19E-09 0.099 0.182 0.158 0.139 0.029 0.167 0.008

UNC 0.034 0.698 0.088 -0.189 0.142 0.206 0.001 0.168 0.007

PCR 0.520 5.83E-09 0.089 0.507 1.04E-04 0.317 1.78E-05 0.162 0.010

PLIC 0.809 1.93E-15 0.102 0.379 0.003 0.150 0.017 0.185 0.034

PTR -0.008 0.943 0.116 0.085 0.507 0.237 0.001 0.152 0.016

RLIC 0.195 0.065 0.105 0.326 0.012 0.298 1.16E-06 0.112 0.081

SCC 0.440 2.18E-04 0.119 -0.074 0.566 0.181 0.004 0.120 0.060

SCR 0.263 0.003 0.088 0.513 8.49E-05 0.203 0.004 0.115 0.074

SFO -0.117 0.513 0.180 0.133 0.301 0.221 0.001 0.184 0.003

SLF -0.324 2.42E-04 0.088 0.113 0.379 0.316 0.002 0.178 0.005

SS 0.084 0.488 0.121 0.300 0.020 0.328 2.28E-07 0.140 0.027

TAP 0.864 6.00E-21 0.092 0.943 3.97E-12 0.262 6.03E-05 0.175 0.005



JHU-ROI	
MD

Diagnosis Sex Age [Age-mean(Age)]2

d p st.error d p r p r p

ACR -1.025 7.80E-28 0.094 0.517 7.68E-05 0.307 4.44E-05 0.208 0.001

ALIC -0.337 0.007 0.126 0.038 0.768 0.312 9.83E-08 0.159 0.012

Average	
WM

-0.166 0.268 0.150
-0.494 1.52E-04 0.147 0.037 0.143 0.024

BCC -0.765 6.66E-12 0.111 -0.477 2.531E-04 0.234 0.004 0.272 0.004

CGC -0.663 3.45E-08 0.120 -0.492 1.642E-04 0.339 1.73E-05 0.177 0.005

EC -0.383 1.32E-04 0.100 -0.109 0.394 0.329 5.83E-06 0.183 0.004

FXST -0.447 0.002 0.144 -0.893 3.83E-11 0.278 2.72E-06 0.084 0.197

GCC -1.039 2.69E-15 0.131 -0.125 0.329 0.205 0.001 0.140 0.028

UNC -0.357 0.006 0.130 -0.204 0.114 0.236 0.001 0.243 0.003

PCR -1.341 8.56E-26 0.128 -0.317 0.014 0.344 5.75E-06 0.218 3.71E-04

PLIC -0.173 0.415 0.212 -0.455 4.676E-04 0.263 1.05E-05 0.200 0.027

PTR -1.137 9.85E-19 0.129 -0.877 7.994E-11 0.232 1.55E-04 0.131 0.040

RLIC -0.771 2.04E-10 0.121 -1.202 1.107E-17 0.263 0.001 0.134 0.036

SCC -0.884 1.16E-13 0.119 -0.709 8.976E-08 0.280 2.61E-06 0.180 0.004

SCR -0.724 2.11E-05 0.170 -0.319 0.014 0.309 1.47E-04 0.175 0.005

SFO -0.462 2.23E-07 0.089 -0.279 0.031 0.251 3.65E-05 0.171 0.007

SLF -0.907 3.67E-10 0.145 -0.723 5.22E-08 0.338 6.43E-05 0.212 0.001

SS -0.912 6.65E-10 0.148 -1.328 1.44E-20 0.251 3.05E-05 0.123 0.054

TAP -0.873 7.56E-09 0.151 -0.365 0.005 0.335 9.64E-06 0.151 0.017

JHU-ROI	
AD

Diagnosis Sex Age [Age-mean(Age)]2

d p st.error d p r p r p

ACR -0.870 3.81E-21 0.092 0.494 1.52E-04 0.252 2.80E-05 0.079 0.220

ALIC 0.170 0.172 0.125 -0.030 0.812 0.124 0.052 0.107 0.096

Average	
WM

-0.293 0.148 0.202
-0.437 0.001 0.152 0.016 0.122 0.056



BCC -0.512 1.06E-08 0.089 -0.899 2.99E-11 0.165 0.009 0.210 0.046

CGC -0.544 1.25E-08 0.096 -0.174 0.177 0.156 0.013 0.136 0.034

EC -0.926 1.20E-23 0.092 -0.586 8.07E-06 0.167 0.008 0.095 0.137

FXST -0.677 2.88E-09 0.114 -0.248 0.054 0.146 0.021 0.097 0.134

GCC -0.747 6.49E-16 0.092 0.226 0.079 0.241 7.08E-05 0.092 0.155

UNC -0.317 3.42E-04 0.088 -0.431 0.001 0.156 0.014 0.110 0.097

PCR -1.244 9.00E-29 0.112 0.315 0.015 0.226 1.92E-04 0.162 0.011

PLIC 0.572 0.001 0.166 -0.195 0.130 0.214 0.001 0.168 0.008

PTR -1.336 3.41E-13 0.184 -0.822 8.95E-10 0.188 0.003 0.100 0.119

RLIC -0.746 2.20E-16 0.091 -0.761 1.13E-08 0.186 0.003 0.118 0.064

SCC -0.619 5.63E-12 0.090 -0.844 3.45E-10 0.228 1.95E-04 0.173 0.006

SCR -0.344 4.89E-04 0.099 0.113 0.381 0.186 0.003 0.129 0.044

SFO -0.503 6.96E-07 0.101 -0.270 0.036 0.193 0.002 0.157 0.013

SLF -1.332 1.84E-15 0.168 -0.577 1.10E-05 0.152 0.016 0.134 0.036

SS -0.983 1.20E-10 0.153 -0.887 4.98E-11 0.127 0.047 0.126 0.048

TAP -0.060 0.557 0.103 0.309 0.017 0.218 4.09E-04 0.086 0.183

JHU-ROI	
RD

Diagnosis Sex Age [Age-mean(Age)]2

d p st.error d p r p r p

ACR -0.765 3.46E-11 0.115 0.238 0.065 0.256 3.51E-04 0.235 1.36E-04

ALIC -0.628 3.19E-12 0.090 0.030 0.816 0.356 8.31E-09 0.174 0.006

Average	
WM

-0.193 0.038 0.093
-0.511 9.17E-05 0.318 2.21E-05 0.238 1.02E-04

BCC -0.594 3.78E-11 0.090 -0.294 0.023 0.264 0.002 0.295 0.001

CGC -0.268 0.002 0.088 -0.435 0.001 0.353 5.98E-05 0.227 2.23E-04

EC 0.142 0.211 0.113 0.199 0.122 0.348 8.33E-07 0.181 0.004

FXST -0.094 0.388 0.109 -0.759 1.22E-08 0.268 2.65E-05 0.117 0.068

GCC -0.812 7.06E-19 0.092 -0.282 0.029 0.120 0.059 0.154 0.015

UNC -0.147 0.168 0.106 0.105 0.414 0.227 1.82E-04 0.241 0.004

PCR -0.953 8.50E-25 0.093 -0.519 7.17E-05 0.339 2.30E-05 0.202 0.001



Supplementary Table S7.   Mega-analysis results: 22q11DS vs. Controls. Cohen’s d effect sizes, 
Student’s t-values, and corresponding p-values for effects of Diagnosis, Sex, Age, and [Age-mean(Age)]2 
for each ROI, by DTI measure. The model was tested on the entire ENIGMA-DTI 22q11DS case-control 
sample (excluding Utrecht) using the harmonized data. The model tested was: DTI-ROI-
measure=ß0+ß1Diagnosis+ß2Sex+ß3Age+ß4Age2centered.

Blue-shadowed cells highlight the p-values passing the False Discovery Rate threshold at a q-value of 0.05.


PLIC -0.694 3.03E-07 0.136 -0.483 2.12E-04 0.173 0.006 0.160 0.107

PTR -0.659 8.47E-08 0.123 -0.469 3.23E-04 0.295 2.45E-04 0.182 0.004

RLIC -0.471 3.79E-06 0.102 -0.801 2.19E-09 0.294 2.95E-05 0.107 0.094

SCC -0.691 1.55E-12 0.098 -0.234 0.069 0.228 4.29E-04 0.145 0.022

SCR -0.613 1.02E-11 0.090 -0.536 4.25E-05 0.257 0.002 0.138 0.030

SFO -0.254 0.037 0.122 -0.207 0.108 0.232 4.33E-04 0.155 0.014

SLF -0.278 0.002 0.088 -0.475 2.68E-04 0.339 3.39E-04 0.200 0.001

SS -0.560 2.54E-05 0.133 -0.963 1.54E-12 0.357 4.20E-07 0.145 0.022

TAP -0.965 1.57E-10 0.151 -0.805 1.84E-09 0.313 1.40E-05 0.187 0.003

JHU-ROI	
FA

Diagnosis Sex Age [Age-mean(Age)]2

d t p t p t p t p

ACR 0.212 2.450 0.015 0.340 0.731 5.430 8.46E-08 -5.080 5.16E-07

ALIC 0.614 7.100 3.93E-12 1.840 0.066 11.830 5.00E-16 -4.430 1.16E-05

Average	
WM

0.070 0.804 4.22E-01 2.538 0.011 12.365 5.00E-16 -7.410 5.07E-13

BCC 0.289 3.340 0.001 1.430 0.154 5.420 9.10E-08 -4.500 8.49E-06

CGC 0.176 2.040 0.042 2.420 0.016 10.820 5.00E-16 -6.220 9.75E-10

EC -0.487 -5.640 2.80E-08 2.490 0.013 9.230 5.00E-16 -4.700 3.26E-06

FXST -0.311 -3.600 3.51E-04 0.530 0.598 4.310 1.96E-05 -2.860 0.004

GCC 0.550 6.360 4.38E-10 2.480 0.013 2.310 0.021 -3.610 3.34E-04

UNC 0.041 0.470 0.638 2.490 0.013 3.730 2.10E-04 -2.470 0.014

PCR 0.477 5.520 5.32E-08 2.270 0.024 8.560 1.11E-16 -6.470 2.27E-10

PLIC 0.797 9.220 5.00E-16 2.750 0.006 4.880 1.42E-06 -3.210 0.001



PTR -0.049 -0.560 0.575 0.760 0.446 5.370 1.19E-07 -5.240 2.26E-07

RLIC 0.151 1.750 0.080 1.330 0.184 6.730 4.25E-11 -5.070 5.48E-07

SCC 0.434 5.020 7.10E-07 -0.170 0.864 4.340 1.71E-05 -4.210 2.98E-05

SCR 0.264 3.050 0.002 1.640 0.101 6.530 1.57E-10 -4.500 8.45E-06

SFO -0.079 -0.910 0.362 1.270 0.203 6.510 1.76E-10 -3.520 4.62E-04

SLF -0.326 -3.770 1.79E-04 1.320 0.189 11.080 5.00E-16 -7.140 2.98E-12

SS 0.039 0.450 0.654 0.320 0.752 8.880 5.00E-16 -6.610 9.39E-11

TAP 0.837 9.680 5.00E-16 1.280 0.201 8.240 1.33E-15 -5.020 7.02E-07

JHU-ROI	
MD

Diagnosis Sex Age [Age-mean(Age)]2

d t p t p t p t p

ACR -0.912 -10.540 5.00E-16 -2.060 0.040 -11.330 5.00E-16 5.550 4.54E-08

ALIC -0.319 -3.690 2.47E-04 -1.690 0.092 -9.320 5.00E-16 2.460 0.014

Average	
WM -0.641

-7.410 4.91E-13 -0.515 0.606 -0.057 9.55E-01 -0.124 9.01E-01

BCC -0.524 -6.060 2.55E-09 -2.130 0.034 -6.180 1.27E-09 4.050 5.86E-05

CGC -0.571 -6.600 9.70E-11 -2.820 0.005 -11.870 5.00E-16 6.760 3.54E-11

EC -0.356 -4.110 4.53E-05 -1.830 0.068 -11.710 5.00E-16 5.750 1.47E-08

FXST -0.433 -5.010 7.43E-07 -1.180 0.237 -9.310 5.00E-16 3.740 2.00E-04

GCC -0.870 -10.060 5.00E-16 -2.680 0.008 -6.120 1.78E-09 3.160 1.67E-03

UNC -0.294 -3.410 7.10E-04 -0.640 0.525 -6.420 2.98E-10 3.810 1.54E-04

PCR -1.132 -13.090 5.00E-16 -1.360 0.176 -12.610 5.00E-16 7.170 2.47E-12

PLIC -0.236 -2.730 0.01 -1.300 0.194 -9.120 5.00E-16 3.890 1.12E-04

PTR -0.936 -10.830 5.00E-16 -0.170 0.866 -8.730 5.00E-16 5.440 8.24E-08

RLIC -0.697 -8.060 4.88E-15 -1.040 0.297 -9.610 5.00E-16 5.580 3.91E-08

SCC -0.737 -8.520 1.11E-16 -1.940 0.053 -9.040 5.00E-16 4.230 2.75E-05

SCR -0.579 -6.690 5.60E-11 -1.570 0.117 -11.190 5.00E-16 6.550 1.37E-10

SFO -0.354 -4.100 4.83E-05 -0.140 0.889 -6.790 3.05E-11 3.500 0.001

SLF -0.722 -8.350 5.55E-16 -0.930 0.351 -13.100 5.00E-16 7.610 1.22E-13

SS -0.812 -9.390 5.00E-16 0.650 0.515 -8.910 5.00E-16 5.450 7.59E-08



TAP -0.731 -8.450 2.22E-16 -0.950 0.343 -11.970 5.00E-16 7.380 6.11E-13

JHU-ROI	
AD

Diagnosis Sex Age [Age-mean(Age)]2

d t p t p t p t p

ACR -0.849 -9.820 5.00E-16 -1.580 0.114 -8.220 1.55E-15 2.320 0.021

ALIC 0.127 1.470 0.142 0.280 0.781 -0.400 0.693 -1.220 0.223

Average	
WM -0.543

-6.280 6.94E-10 -0.446 0.655 0.393 0.695 -0.529 0.597

BCC -0.421 -4.870 1.51E-06 -0.600 0.550 -2.610 0.009 0.800 0.426

CGC -0.528 -6.100 1.98E-09 0.620 0.535 2.180 0.030 -1.500 0.135

EC -0.905 -10.470 5.00E-16 0.400 0.690 -3.760 1.87E-04 2.010 0.046

FXST -0.655 -7.580 1.55E-13 -0.540 0.592 -4.710 3.23E-06 1.090 0.274

GCC -0.672 -7.770 3.99E-14 -1.330 0.185 -5.970 4.40E-09 0.900 0.371

UNC -0.258 -2.990 0.003 1.620 0.107 -3.030 0.003 2.030 0.042

PCR -1.129 -13.060 5.00E-16 0.760 0.450 -7.950 1.13E-14 3.390 0.001

PLIC 0.455 5.260 2.04E-07 1.510 0.131 -7.620 1.19E-13 1.920 0.055

PTR -0.924 -10.680 5.00E-16 -0.100 0.922 -4.840 1.73E-06 2.170 0.031

RLIC -0.707 -8.180 2.11E-15 0.510 0.613 -4.340 1.71E-05 1.360 0.175

SCC -0.531 -6.140 1.60E-09 -1.690 0.092 -5.760 1.46E-08 1.360 0.176

SCR -0.329 -3.810 1.56E-04 0.080 0.934 -6.860 1.87E-11 3.050 0.002

SFO -0.480 -5.550 4.53E-08 1.420 0.156 -3.250 0.001 1.340 0.182

SLF -1.145 -13.240 5.00E-16 0.760 0.447 -5.190 2.93E-07 2.770 0.006

SS -0.863 -9.980 5.00E-16 1.090 0.278 -1.340 0.182 0.180 0.861

TAP -0.019 -0.220 0.824 0.090 0.928 -6.350 4.73E-10 4.770 2.36E-06

JHU-ROI	
RD

Diagnosis Sex Age [Age-mean(Age)]2

d t p t p t p t p

ACR -0.677 -7.820 2.75E-14 -1.600 0.111 -9.790 5.00E-16 5.940 5.26E-09

ALIC -0.579 -6.700 5.30E-11 -2.380 0.018 -12.710 5.00E-16 4.490 8.83E-06



Average	
WM -0.144

-1.661 9.73E-02 -1.895 0.059 -12.540 5.00E-16 7.080 4.44E-12

BCC -0.391 -4.520 7.46E-06 -1.730 0.084 -6.060 2.58E-09 4.470 9.59E-06

CGC -0.222 -2.570 0.010 -3.190 0.001 -13.420 5.00E-16 7.310 9.47E-13

EC 0.134 1.540 0.123 -2.350 0.019 -12.320 5.00E-16 6.040 2.87E-09

FXST -0.061 -0.710 0.480 -1.390 0.164 -9.090 5.00E-16 4.370 1.48E-05

GCC -0.712 -8.230 1.44E-15 -2.640 0.009 -3.700 2.39E-04 3.560 4.06E-04

UNC -0.156 -1.810 0.072 -2.020 0.044 -5.040 6.32E-07 3.020 0.003

PCR -0.828 -9.570 5.00E-16 -2.200 0.028 -11.930 5.00E-16 7.460 3.46E-13

PLIC -0.581 -6.710 4.86E-11 -2.080 0.038 -6.380 3.75E-10 3.610 3.31E-04

PTR -0.556 -6.430 2.88E-10 -0.700 0.486 -8.990 5.00E-16 6.710 5.00E-11

RLIC -0.407 -4.710 3.13E-06 -1.310 0.192 -9.070 5.00E-16 6.060 2.54E-09

SCC -0.568 -6.570 1.18E-10 -0.800 0.426 -7.930 1.29E-14 5.270 1.99E-07

SCR -0.530 -6.130 1.69E-09 -1.740 0.082 -9.590 5.00E-16 6.070 2.45E-09

SFO -0.221 -2.560 0.011 -1.040 0.299 -7.580 1.58E-13 4.060 5.68E-05

SLF -0.220 -2.550 0.011 -1.550 0.122 -14.060 5.00E-16 8.180 2.00E-15

SS -0.479 -5.540 4.87E-08 -0.250 0.802 -11.330 5.00E-16 7.410 4.98E-13

TAP -0.851 -9.850 5.00E-16 -1.090 0.275 -10.470 5.00E-16 6.180 1.24E-09



Supplementary Table S8. Mega-analysis results: 22q11DS vs. Controls, including Age-by-Diagnosis 
interaction. Mega-analysis results when including the Age-by-Diagnosis interaction term comparing 
22q11DS vs. Controls. Student’s t and p-values are provided for the effects of Diagnosis and covariates on 
each ROI, by DTI measure. The model tested was: DTI-ROI-
measure=ß0+ß1Diagnosis+ß2Sex+ß3Age+ß4Age2centered+ß5(AgeXDiagnosis). 
This model was tested on the entire ENIGMA-DTI 22q11DS case-control sample (excluding Utrecht) using 
the harmonized data. No p-values passed the FDR threshold at a q-value of 0.05 for the variable of interest 
Age-by-Diagnosis. 

JHU-ROI	
FA

Diagnosis Sex Age [Age-mean(Age)]2 Age-by-Diagnosis

t p t p t p t p t p	

ACR 0.760 0.450 4.090 4.88E-05 -4.950 9.80E-07 0.360 0.722 0.800 0.804

ALIC 3.060 0.002 9.400 5.00E-16 -4.390 1.34E-05 1.820 0.069 0.820 0.816

Average	
WM 0.590 0.557 9.850 5.00E-16 -7.330 8.33E-13 2.520 0.012 0.770 0.773

BCC 1.210 0.226 4.150 3.85E-05 -4.400 1.33E-05 1.430 0.153 0.890 0.888

CGC 1.740 0.083 9.100 5.00E-16 -6.300 6.07E-10 2.360 0.019 0.320 0.316

EC -3.110 0.002 6.650 7.40E-11 -4.460 9.85E-06 2.530 0.012 0.350 0.353

FXST -3.040 0.002 2.300 0.022 -2.520 0.012 0.620 0.533 0.080 0.083

GCC 2.910 0.004 2.050 0.040 -3.620 3.23E-04 2.460 0.014 0.690 0.695

UNC 0.030 0.979 2.810 0.005 -2.400 0.017 2.500 0.013 0.860 0.859

PCR 1.350 0.177 6.110 1.88E-09 -6.200 1.16E-09 2.320 0.021 0.350 0.347

PLIC 3.030 0.003 3.360 0.001 -3.030 0.003 2.790 0.005 0.470 0.466

PTR 0.310 0.754 4.570 6.18E-06 -5.260 2.06E-07 0.730 0.466 0.560 0.556

RLIC -0.290 0.773 4.600 5.29E-06 -4.800 2.08E-06 1.390 0.165 0.280 0.279

SCC 4.830 1.81E-06 5.320 1.50E-07 -4.720 3.04E-06 -0.340 0.735 5.00E-16 0.002

SCR 0.630 0.527 4.710 3.24E-06 -4.310 1.95E-05 1.670 0.095 0.520 0.519

SFO -0.120 0.907 5.260 2.10E-07 -3.510 4.81E-04 1.260 0.209 0.790 0.786

SLF -2.260 0.024 8.170 2.22E-15 -6.880 1.64E-11 1.360 0.175 0.420 0.417

SS -0.140 0.887 6.730 4.48E-11 -6.440 2.73E-10 0.330 0.738 0.730 0.726

TAP 4.030 6.43E-05 6.550 1.40E-10 -4.960 9.26E-07 1.270 0.206 0.870 0.873



JHU-ROI	
MD

Diagnosis Sex Age [Age-mean(Age)]2 Age-by-Diagnosis

t p t p t p t p t p

ACR -4.130 4.24E-05 -8.800 5.00E-16 5.440 8.31E-08 -2.070 0.039 0.910 0.913

ALIC -0.830 0.405 -6.860 1.94E-11 2.300 0.022 -1.720 0.085 0.480 0.480

Average	
WM -3.500 4.95E-04 -0.410 0.685 -0.020 0.985 -0.480 0.630 0.560 0.562

BCC -1.250 0.212 -4.040 6.23E-05 3.760 1.89E-04 -2.200 0.028 0.200 0.196

CGC -3.480 0.001 -9.850 5.00E-16 6.820 2.53E-11 -2.760 0.006 0.360 0.364

EC -1.350 0.179 -8.960 5.00E-16 5.600 3.45E-08 -1.840 0.066 0.740 0.740

FXST -0.940 0.350 -6.560 1.30E-10 3.480 0.001 -1.250 0.213 0.240 0.240

GCC -4.370 1.51E-05 -5.010 7.25E-07 3.170 0.002 -2.660 0.008 0.720 0.717

UNC -2.260 0.024 -5.630 2.87E-08 3.920 9.83E-05 -0.580 0.561 0.330 0.331

PCR -5.170 3.32E-07 -9.810 5.00E-16 7.040 6.08E-12 -1.360 0.175 0.930 0.930

PLIC -3.420 0.001 -8.750 5.00E-16 4.300 2.04E-05 -1.170 0.244 0.010 0.012

PTR -3.610 3.36E-04 -6.330 5.12E-10 5.210 2.75E-07 -0.210 0.832 0.420 0.421

RLIC -3.000 0.003 -7.360 7.05E-13 5.440 8.24E-08 -1.050 0.292 0.800 0.799

SCC -4.820 1.89E-06 -8.030 6.33E-15 4.440 1.11E-05 -1.850 0.064 0.130 0.129

SCR -1.450 0.147 -7.930 1.32E-14 6.210 1.07E-09 -1.640 0.101 0.180 0.178

SFO 0.340 0.731 -3.980 7.95E-05 3.070 0.002 -0.260 0.796 0.030 0.030

SLF -2.630 0.009 -9.760 5.00E-16 7.350 7.54E-13 -0.970 0.330 0.430 0.429

SS -2.290 0.022 -5.970 4.22E-09 5.090 5.07E-07 0.560 0.574 0.110 0.105

TAP -2.920 0.004 -9.040 5.00E-16 7.170 2.60E-12 -0.970 0.330 0.600 0.604

JHU-ROI	
AD

Diagnosis Sex Age [Age-mean(Age)]2 Age-by-Diagnosis

t p t p t p t p t p

ACR -3.930 9.51E-05 -6.420 2.99E-10 2.280 0.023 -1.580 0.115 0.990 0.994

ALIC 1.520 0.129 0.320 0.747 -1.380 0.167 0.220 0.825 0.310 0.310

Average	
WM

-3.000 0.003 -0.020 0.986 -0.430 0.669 -0.420 0.677 0.600 0.602



BCC -0.740 0.459 -1.220 0.223 0.550 0.583 -0.670 0.503 0.190 0.186

CGC -2.570 0.011 1.630 0.105 -1.450 0.148 0.630 0.532 0.900 0.897

EC -4.700 3.38E-06 -3.280 0.001 2.070 0.039 0.430 0.669 0.590 0.588

FXST -2.590 0.010 -3.380 0.001 0.990 0.323 -0.560 0.574 0.620 0.623

GCC -3.330 0.001 -4.810 1.98E-06 0.920 0.358 -1.310 0.190 0.820 0.821

UNC -2.290 0.023 -3.110 0.002 2.210 0.027 1.680 0.094 0.240 0.236

PCR -5.470 6.83E-08 -6.380 3.91E-10 3.380 0.001 0.770 0.443 0.800 0.797

PLIC -1.320 0.187 -8.390 4.44E-16 2.580 0.010 1.730 0.084 0.000 1.75E-04

PTR -2.520 0.012 -2.590 0.010 1.790 0.074 -0.200 0.839 0.050 0.053

RLIC -3.900 1.07E-04 -3.820 1.50E-04 1.460 0.145 0.540 0.588 0.500 0.498

SCC -1.810 0.070 -4.060 5.60E-05 1.210 0.228 -1.730 0.085 0.480 0.478

SCR -0.460 0.649 -4.650 4.28E-06 2.790 0.005 0.020 0.985 0.240 0.242

SFO 0.240 0.807 -0.870 0.384 0.840 0.401 1.280 0.201 0.010 0.007

SLF -5.020 7.17E-07 -3.860 1.26E-04 2.670 0.008 0.740 0.459 0.750 0.748

SS -2.190 0.029 0.190 0.846 -0.180 0.856 0.980 0.329 0.050 0.046

TAP 0.200 0.838 -4.760 2.45E-06 4.640 4.49E-06 0.070 0.942 0.750 0.749

JHU-ROI	
RD

Diagnosis Sex Age [Age-mean(Age)]2 Age-by-Diagnosis

t p t p t p t p t p

ACR -3.040 0.003 -7.590 1.46E-13 5.820 1.04E-08 -1.600 0.110 0.910 0.911

ALIC -2.530 0.012 -9.840 5.00E-16 4.380 1.41E-05 -2.390 0.017 0.870 0.868

Average	
WM -0.470 0.638 -9.680 5.00E-16 6.930 1.24E-11 -1.900 0.058 0.830 0.831

BCC -1.200 0.229 -4.330 1.81E-05 4.280 2.24E-05 -1.770 0.078 0.500 0.504

CGC -1.560 0.118 -10.860 5.00E-16 7.300 1.07E-12 -3.160 0.002 0.560 0.561

EC 1.100 0.272 -9.310 5.00E-16 5.850 8.69E-09 -2.380 0.018 0.600 0.600

FXST 0.900 0.368 -6.310 5.71E-10 4.080 5.27E-05 -1.460 0.144 0.200 0.196

GCC -3.590 3.59E-04 -3.090 0.002 3.560 4.11E-04 -2.610 0.009 0.750 0.752

UNC -0.810 0.416 -4.000 7.10E-05 2.990 2.95E-03 -2.010 0.045 0.920 0.922

PCR -3.570 3.84E-04 -9.150 5.00E-16 7.290 1.15E-12 -2.220 0.027 0.770 0.771



Supplementary Table S9. Mega-analysis results: 22q11DS vs. Controls age 30 and under, including 
Age-by-Diagnosis interaction. Mega-analysis results when including only subjects aged 30 or younger 
(N=245 22q11DS and 269 Controls), and including the Age-by-Diagnosis interaction term. Student’s t and p-
values are provided for the effects of Diagnosis and covariates on each ROI, by DTI measure. The model 
tested was: DTI-ROI-measure=ß0+ß1Diagnosis+ß2Sex+ß3Age+ß4Age2centered+ß5(AgeXDiagnosis). 
This model was tested on the case-control sample (excluding Utrecht) using the harmonized data. There 
was no p-value controlling the FDR at a q-value of 0.05 for the Age-by-Diagnosis term. 

PLIC -3.010 0.003 -5.210 2.68E-07 3.610 3.29E-04 -2.050 0.041 0.730 0.727

PTR -3.080 0.002 -7.370 6.45E-13 6.700 5.46E-11 -0.670 0.506 0.580 0.584

RLIC -1.270 0.204 -6.680 6.02E-11 5.840 8.92E-09 -1.340 0.180 0.500 0.499

SCC -4.660 3.94E-06 -7.600 1.34E-13 5.590 3.53E-08 -0.680 0.498 0.030 0.028

SCR -1.570 0.116 -6.900 1.45E-11 5.800 1.14E-08 -1.790 0.074 0.330 0.333

SFO 0.320 0.751 -5.020 6.95E-07 3.740 2.06E-04 -1.120 0.264 0.140 0.142

SLF -0.270 0.785 -10.490 5.00E-16 7.900 1.55E-14 -1.590 0.113 0.410 0.414

SS -1.490 0.137 -8.370 5.55E-16 7.150 2.92E-12 -0.290 0.769 0.420 0.425

TAP -3.620 3.28E-04 -7.960 1.03E-14 6.020 3.31E-09 -1.110 0.267 0.720 0.715

JHU-ROI	
FA

Diagnosis Age [Age-mean(Age)]2 Sex Age-by-Diagnosis

t p t p t p t p t p	

ACR 1.260 0.208 4.140 4.08E-05 -0.680 0.496 0.430 0.668 0.580 0.583

ALIC 2.180 0.030 7.920 1.53E-14 -2.760 0.006 1.680 0.094 0.910 0.910

Average	
WM

0.330 0.739 8.450 3.33E-16 -3.790 1.67E-04 2.300 0.022 0.950 0.945

BCC 0.450 0.650 3.320 0.001 -2.650 0.008 1.240 0.216 0.510 0.506

CGC 1.190 0.234 7.680 8.39E-14 -2.400 0.017 2.170 0.031 0.600 0.604

EC -2.090 0.037 5.880 7.32E-09 -1.430 0.153 2.190 0.029 0.790 0.794

FXST -2.200 0.028 2.260 0.024 -1.120 0.263 0.330 0.741 0.320 0.324

GCC 1.810 0.072 1.320 0.187 -1.090 0.277 2.220 0.027 0.750 0.752

UNC 1.090 0.276 3.110 0.002 -0.030 0.978 2.280 0.023 0.290 0.287

PCR 1.420 0.157 5.830 1.01E-08 -3.500 4.99E-04 2.380 0.018 0.790 0.792



PLIC 2.650 0.008 3.300 0.001 -0.470 0.638 2.930 0.004 0.810 0.810

PTR 0.760 0.448 4.640 4.52E-06 -2.680 0.008 0.580 0.562 0.290 0.291

RLIC -0.260 0.793 4.350 1.66E-05 -2.350 0.019 1.460 0.145 0.430 0.431

SCC 4.190 3.33E-05 5.010 7.43E-07 -2.100 0.036 -0.080 0.936 0.010 0.010

SCR 1.000 0.317 4.590 5.57E-06 -3.040 0.002 1.850 0.065 0.910 0.908

SFO 0.970 0.333 5.630 3.06E-08 -1.400 0.161 1.370 0.170 0.150 0.154

SLF -1.340 0.180 7.450 4.06E-13 -3.660 2.81E-04 1.360 0.175 0.950 0.949

SS 0.230 0.821 6.360 4.57E-10 -3.510 4.89E-04 0.390 0.700 0.870 0.866

TAP 3.120 0.002 5.490 6.23E-08 -2.210 0.027 1.050 0.293 0.980 0.983

JHU-ROI	
MD

Diagnosis Age [Age-mean(Age)]2 Sex Age-by-Diagnosis

t p t p t p t p t p

ACR -3.100 0.002 -7.310 1.03E-12 1.640 0.101 -2.070 0.039 0.770 0.770

ALIC -0.250 0.800 -5.500 6.02E-08 1.840 0.067 -1.820 0.069 0.320 0.319

Average	
WM

-1.730 0.085 0.660 0.507 -1.560 0.119 -0.230 0.814 0.380 0.380

BCC -0.530 0.596 -3.240 0.001 2.860 0.004 -2.310 0.022 0.140 0.145

CGC -2.500 0.013 -8.310 8.88E-16 3.600 3.48E-04 -2.900 0.004 0.720 0.722

EC -0.420 0.676 -7.290 1.16E-12 2.940 0.003 -1.910 0.056 0.320 0.320

FXST -1.280 0.200 -6.210 1.09E-09 1.560 0.119 -1.230 0.219 0.840 0.840

GCC -3.150 0.002 -4.000 7.38E-05 0.140 0.890 -2.540 0.011 0.880 0.881

UNC -1.590 0.112 -4.600 5.46E-06 3.590 3.61E-04 -0.250 0.806 0.620 0.622

PCR -3.750 0.000 -8.230 1.67E-15 3.120 0.002 -1.470 0.141 0.650 0.652

PLIC -3.180 0.002 -7.950 1.20E-14 1.090 0.278 -1.200 0.232 0.020 0.018

PTR -3.380 0.001 -6.060 2.62E-09 2.840 0.005 -0.430 0.667 0.990 0.989

RLIC -2.190 0.029 -6.410 3.31E-10 2.530 0.012 -1.170 0.241 0.690 0.688

SCC -4.150 3.8400E-05 -6.990 8.49E-12 0.790 0.428 -2.010 0.045 0.170 0.168

SCR -0.970 0.331 -6.780 3.34E-11 3.040 0.002 -1.930 0.054 0.240 0.241

SFO -0.310 0.758 -3.990 7.43E-05 2.270 0.024 -0.660 0.513 0.370 0.371

SLF -2.030 0.043 -8.390 4.44E-16 3.710 2.27E-04 -1.150 0.249 0.540 0.535



SS -1.760 0.079 -5.360 1.24E-07 2.560 0.011 0.400 0.690 0.220 0.221

TAP -2.800 0.005 -8.300 9.99E-16 2.320 0.021 -0.980 0.329 0.830 0.831

JHU-ROI	
AD

Diagnosis Age [Age-mean(Age)]2 Sex Age-by-Diagnosis

t p t p t p t p t p

ACR -2.210 0.027 -4.640 4.52E-06 1.200 0.232 -1.570 0.117 0.290 0.291

ALIC 1.550 0.123 0.750 0.451 -0.550 0.583 0.060 0.951 0.240 0.245

Average	
WM

-1.550 0.121 0.870 0.384 -1.950 0.051 -0.160 0.870 0.500 0.497

BCC -0.870 0.383 -1.290 0.197 1.370 0.172 -1.070 0.285 0.510 0.514

CGC -1.920 0.055 1.540 0.124 0.620 0.537 0.340 0.737 0.970 0.969

EC -2.610 0.009 -2.160 0.031 2.010 0.045 0.080 0.937 0.350 0.346

FXST -2.490 0.013 -3.240 0.001 0.620 0.534 -0.720 0.471 0.900 0.897

GCC -2.450 0.015 -3.950 8.77E-05 -0.460 0.642 -1.360 0.176 0.930 0.927

UNC -0.810 0.419 -1.890 0.060 2.890 0.004 1.830 0.068 0.790 0.787

PCR -3.260 0.001 -4.460 1.00E-05 0.370 0.709 0.710 0.479 0.280 0.281

PLIC -1.340 0.182 -7.280 1.25E-12 0.390 0.698 1.790 0.074 0.000 0.002

PTR -2.320 0.021 -2.490 0.013 0.960 0.339 -0.640 0.524 0.260 0.263

RLIC -2.960 0.003 -3.090 0.002 0.830 0.405 0.420 0.674 0.770 0.775

SCC -1.540 0.124 -3.270 0.001 -1.320 0.189 -1.760 0.079 0.640 0.637

SCR 0.470 0.637 -3.320 0.001 0.830 0.408 -0.140 0.892 0.070 0.070

SFO 0.180 0.856 -0.690 0.492 1.840 0.067 0.890 0.375 0.050 0.053

SLF -3.710 0.000 -3.060 0.002 1.030 0.304 0.500 0.620 0.560 0.559

SS -1.670 0.096 0.220 0.826 -0.360 0.720 0.780 0.438 0.120 0.120

TAP -0.900 0.370 -5.310 1.65E-07 0.480 0.631 -0.290 0.772 0.330 0.327

JHU-ROI	
RD

Diagnosis Age [Age-mean(Age)]2 Sex Age-by-Diagnosis

t p t p t p t p t p

ACR -2.690 0.007 -6.690 5.75E-11 1.390 0.166 -1.620 0.107 0.820 0.824



ALIC -1.630 0.103 -8.160 2.66E-15 2.900 0.004 -2.390 0.017 0.580 0.580

Average	
WM

-0.170 0.863 -8.210 1.89E-15 2.880 0.004 -1.930 0.054 0.700 0.704

BCC -0.320 0.751 -3.370 0.001 2.980 0.003 -1.670 0.095 0.230 0.234

CGC -0.930 0.350 -9.060 5.00E-16 3.030 0.003 -3.060 0.002 0.930 0.932

EC 1.010 0.314 -7.870 2.09E-14 2.530 0.012 -2.290 0.022 0.580 0.583

FXST 0.260 0.793 -5.990 3.99E-09 1.570 0.118 -1.320 0.188 0.700 0.701

GCC -2.540 0.011 -2.380 0.018 0.640 0.524 -2.400 0.017 0.890 0.885

UNC -1.150 0.250 -3.640 2.96E-04 2.110 0.035 -1.640 0.102 0.520 0.520

PCR -2.930 0.004 -8.140 3.11E-15 3.840 1.40E-04 -2.340 0.020 0.930 0.927

PLIC -2.850 0.004 -5.010 7.51E-07 0.620 0.537 -2.170 0.030 0.440 0.436

PTR -3.040 0.003 -7.100 4.16E-12 3.800 1.60E-04 -0.660 0.507 0.270 0.271

RLIC -0.780 0.433 -5.910 6.28E-09 2.690 0.007 -1.410 0.159 0.470 0.468

SCC -4.360 0.000 -7.030 6.61E-12 2.110 0.035 -0.880 0.381 0.020 0.022

SCR -1.480 0.141 -6.280 7.13E-10 3.320 0.001 -2.070 0.039 0.660 0.665

SFO -0.690 0.492 -5.220 2.59E-07 1.760 0.078 -1.450 0.147 0.980 0.984

SLF -0.270 0.789 -9.130 5.00E-16 4.240 2.64E-05 -1.700 0.091 0.610 0.605

SS -1.290 0.197 -7.610 1.34E-13 3.980 7.99E-05 -0.410 0.684 0.680 0.679

TAP -2.960 0.003 -6.920 1.40E-11 2.430 0.016 -0.920 0.358 0.880 0.885



Supplementary Table S10. Age analysis - linear model of age. Table shows the residual standard error 
(RSE) of the linear model of age for FA, MD, RD and AD : DTI-ROI-measure = ß0 + ß1*Age + ß2*Age2centered . 

JHU-ROI	 22q11.2DS Healthy	Controls

RSE	FA RSE	MD RSE	RD RSE	AD RSE	FA RSE	MD RSE	RD RSE	AD

ACR 0.028 3.16E-05 3.52E-05 4.75E-05 0.027 3.20E-05 3.45E-05 4.72E-05

ALIC 0.030 3.05E-05 3.16E-05 5.39E-05 0.026 2.79E-05 2.86E-05 4.98E-05

Average	WM 0.022 2.54E-05 2.84E-05 3.48E-05 0.020 2.40E-05 2.65E-05 3.34E-05

BCC 0.039 5.09E-05 5.98E-05 7.62E-05 0.032 4.91E-05 5.23E-05 6.91E-05

CGC 0.040 3.18E-05 4.52E-05 6.77E-05 0.040 3.10E-05 4.47E-05 6.08E-05

EC 0.027 2.40E-05 2.92E-05 3.59E-05 0.023 2.24E-05 2.63E-05 3.42E-05

FXST 0.036 3.42E-05 3.46E-05 6.35E-05 0.033 3.02E-05 3.34E-05 5.33E-05

GCC 0.033 4.13E-05 4.43E-05 6.79E-05 0.032 4.05E-05 4.28E-05 6.89E-05

UNC 0.047 3.97E-05 5.26E-05 6.51E-05 0.039 3.60E-05 4.28E-05 6.61E-05

PCR 0.028 3.29E-05 3.61E-05 4.32E-05 0.029 3.14E-05 3.66E-05 4.51E-05

PLIC 0.030 3.24E-05 3.78E-05 5.07E-05 0.028 2.90E-05 3.63E-05 4.20E-05

PTR 0.031 3.92E-05 3.60E-05 8.19E-05 0.029 3.88E-05 3.78E-05 7.48E-05

RLIC 0.029 3.13E-05 3.52E-05 4.96E-05 0.029 2.86E-05 3.47E-05 4.56E-05

SCC 0.028 3.87E-05 3.64E-05 6.97E-05 0.027 3.52E-05 3.38E-05 6.56E-05

SCR 0.030 2.93E-05 3.51E-05 4.51E-05 0.025 2.67E-05 3.07E-05 3.88E-05

SFO 0.037 5.11E-05 5.28E-05 6.51E-05 0.031 3.47E-05 3.43E-05 5.83E-05

SLF 0.025 2.78E-05 3.11E-05 3.99E-05 0.026 2.68E-05 3.02E-05 4.13E-05

SS 0.033 3.55E-05 3.81E-05 6.21E-05 0.029 3.33E-05 3.64E-05 5.76E-05

TAP 0.051 5.37E-05 6.89E-05 7.20E-05 0.046 4.86E-05 6.17E-05 7.04E-05



Supplementary Table S11. Age analysis - non-linear exponential regression model (Poisson fit). This 
table shows residual standard error (RSE) for the non-linear model for FA, MD, RD and AD: DTI-ROI-
measure = ß0 + ß1*Age*exp(-ß2*Age). 

JHU-ROI	 22q11.2DS Healthy	Controls

RSE	FA RSE	MD RSE	RD RSE	AD RSE	FA RSE	MD RSE	RD RSE	AD

ACR 0.028 3.16E-05 3.53E-05 4.74E-05 0.027 3.21E-05 3.47E-05 4.72E-05

ALIC 0.030 3.05E-05 3.15E-05 5.40E-05 0.026 2.79E-05 2.86E-05 4.96E-05

Average	WM 0.022 2.53E-05 2.84E-05 3.48E-05 0.020 2.40E-05 2.65E-05 3.34E-05

BCC 0.039 5.07E-05 5.97E-05 7.62E-05 0.032 4.91E-05 5.23E-05 6.91E-05

CGC 0.040 3.16E-05 4.52E-05 6.78E-05 0.040 3.11E-05 4.47E-05 6.08E-05

EC 0.027 2.39E-05 2.92E-05 3.56E-05 0.023 2.24E-05 2.63E-05 3.42E-05

FXST 0.036 3.41E-05 3.46E-05 6.35E-05 0.033 3.02E-05 3.33E-05 5.33E-05

GCC 0.033 4.13E-05 4.44E-05 6.79E-05 0.032 4.06E-05 4.28E-05 6.89E-05

UNC 0.047 3.96E-05 5.26E-05 6.48E-05 0.040 3.60E-05 4.28E-05 6.61E-05

PCR 0.028 3.28E-05 3.60E-05 4.32E-05 0.028 3.14E-05 3.65E-05 4.51E-05

PLIC 0.030 3.23E-05 3.78E-05 5.07E-05 0.028 2.90E-05 3.63E-05 4.20E-05

PTR 0.031 3.92E-05 3.60E-05 8.19E-05 0.029 3.88E-05 3.76E-05 7.49E-05

RLIC 0.029 3.12E-05 3.52E-05 4.96E-05 0.029 2.87E-05 3.47E-05 4.56E-05

SCC 0.028 3.87E-05 3.64E-05 6.97E-05 0.027 3.54E-05 3.40E-05 6.57E-05

SCR 0.030 2.92E-05 3.51E-05 4.51E-05 0.025 2.67E-05 3.07E-05 3.88E-05

SFO 0.037 5.11E-05 5.28E-05 6.51E-05 0.031 3.46E-05 3.42E-05 5.83E-05

SLF 0.025 2.78E-05 3.10E-05 3.99E-05 0.026 2.69E-05 3.02E-05 4.13E-05

SS 0.033 3.55E-05 3.80E-05 6.21E-05 0.029 3.33E-05 3.62E-05 5.76E-05

TAP 0.052 5.37E-05 6.90E-05 7.20E-05 0.046 4.86E-05 6.17E-05 7.03E-05



Supplementary Table S12. Linear vs. Non-linear age models. T-test results comparing the RSE of the 
linear model of age vs the non-linear Poisson model of age. Linear model: DTI-ROI-measure = ß0 + 
ß1*Age*exp(-ß2*Age). Non-linear Poisson model: DTI-ROI-measure = ß0 + ß1*Age*exp(-ß2*Age). 

Group /  
DTI-measure

22q11.2 Deletion 
Syndrome 

p-value (⍺=0.05)

Healthy Controls 
p-value (⍺=0.05)

FA 0.132 0.850

MD 0.001 0.083

RD 0.029 0.359

AD 0.289 0.792



Supplementary Table S13. Age of FA peak and MD, RD and AD minima for healthy control group. The 
peak FA and minima of MD, RD, AD of the Poisson fits of age were calculated as described in Lebel et al. 
2012, by calculating the derivative of the fit: FApeak (or MDminimum) = 1/ß2. The full model is:  DTI-ROI-
measure = ß0 + ß1*Age*exp(-ß2*Age). P-values and standard errors (SE) of the fitted ß2 coefficient are also 
shown. Colored cells indicate the significant p-values below the threshold that controls the false discovery 
rate (FDR). 

JHU-
ROI 

Healthy Controls

FA MD RD AD

peak p SE min p SE min p SE min p SE

ACR 21.15 9.8E-26 4.0E-03 36.32 5.7E-09 4.6E-03 28.65 5.6E-16 4.0E-03 97.71 2.5E-01 8.8E-03

ALIC 43.96 3.0E-07 4.3E-03 70.85 5.3E-02 7.3E-03 47.51 3.4E-06 4.4E-03 15.98 3.6E-08 1.1E-02

Aver. 
WM 25.58 2.8E-30 3.0E-03 31.76 2.2E-18 3.3E-03 28.46 2.8E-27 2.9E-03 51.71 3.5E-02 9.1E-03

BCC 23.69 8.9E-14 5.4E-03 26.21 7.0E-07 7.5E-03 24.90 1.2E-10 6.0E-03 38.27 4.0E-01 3.1E-02

CGC 31.64 3.2E-15 3.8E-03 33.19 8.0E-14 3.8E-03 33.40 2.5E-16 3.4E-03 24.36 9.5E-04 1.2E-02

EC 29.67 5.6E-14 4.2E-03 36.28 1.7E-09 4.4E-03 33.30 1.3E-14 3.7E-03 76.20 5.3E-01 2.1E-02

FXST 21.02 1.7E-12 6.4E-03 38.38 5.1E-06 5.6E-03 31.84 5.3E-09 5.2E-03 67.95 2.7E-01 1.3E-02

GCC 18.79 6.2E-12 7.4E-03 39.06 3.8E-03 8.8E-03 22.99 2.9E-08 7.6E-03 169.94 6.2E-01 1.2E-02

UNC 24.16 1.0E-10 6.1E-03 31.15 2.7E-07 6.1E-03 26.91 6.1E-10 5.8E-03 50.53 3.6E-01 2.2E-02

PCR 22.83 9.4E-29 3.5E-03 31.06 1.4E-18 3.4E-03 27.26 9.5E-26 3.1E-03 54.34 2.5E-02 8.2E-03

PLIC 26.39 7.0E-06 8.3E-03 42.24 4.2E-07 4.6E-03 31.05 8.9E-07 6.4E-03 62.90 2.1E-03 5.1E-03

PTR 21.60 4.4E-28 3.7E-03 26.31 5.2E-19 3.9E-03 24.52 4.3E-30 3.1E-03 29.55 1.6E-03 1.1E-02

RLIC 22.93 3.0E-16 5.0E-03 30.92 5.3E-12 4.5E-03 26.69 1.5E-15 4.4E-03 52.94 8.5E-02 1.1E-02

SCC 25.85 6.1E-15 4.7E-03 38.27 9.8E-08 4.8E-03 28.84 6.1E-18 3.7E-03 85.67 3.7E-01 1.3E-02

SCR 23.60 8.8E-22 4.0E-03 29.39 5.6E-16 3.9E-03 26.26 8.2E-22 3.6E-03 48.75 4.2E-02 1.0E-02

SFO 26.90 1.5E-16 4.2E-03 26.11 1.3E-14 4.7E-03 26.19 1.5E-21 3.7E-03 25.11 5.0E-02 2.0E-02

SLF 25.96 4.4E-26 3.3E-03 29.91 2.1E-20 3.3E-03 29.04 1.9E-25 3.0E-03 36.58 1.3E-02 1.1E-02

SS 23.68 1.4E-33 3.0E-03 26.86 7.8E-15 4.5E-03 26.13 5.1E-28 3.1E-03 2.97 7.9E-01 1.3E+00

TAP 29.38 3.1E-13 4.4E-03 26.95 1.4E-30 2.8E-03 28.43 6.4E-21 3.4E-03 22.72 2.3E-22 4.1E-03



Supplementary Table S14. Age of FA peak and MD, RD and AD minima for 22q11DS. The peak FA and 
minima of MD, RD, AD of the Poisson fits of age were calculated as described in Lebel et al. 2012, by 
calculating the derivative of the fit: FApeak (or MDminimum) = 1/ß2. The full model is:  DTI-ROI-measure = ß0 + 
ß1*Age*exp(-ß2*Age). P-values and standard errors (SE) of the fitted ß2 coefficient are also shown. Colored 
cells indicate the significant p-values below the threshold that controls the false discovery rate (FDR), 
indicating that the ß2 coefficient is significantly different from zero. 

JHU-
ROI 

22q11.2DS

FA MD RD AD

peak p SE min p SE min p SE min p SE

ACR 38.03 1.0E-01 1.6E-02 38.80 2.9E-05 6.1E-03 39.52 1.2E-03 7.7E-03 37.45 3.4E-04 7.4E-03

ALIC 44.69 1.2E-03 6.8E-03 56.35 3.7E-02 8.5E-03 45.94 4.7E-04 6.1E-03 8.38 2.1E-01 9.5E-02

Aver. 
WM 33.00 2.5E-06 6.3E-03 36.04 3.8E-08 4.9E-03 34.44 1.4E-08 5.0E-03 49.71 5.0E-02 1.0E-02

BCC 23.86 4.2E-10 6.5E-03 28.50 1.1E-07 6.4E-03 25.46 2.2E-10 6.0E-03 -104.68 7.8E-01 3.4E-02

CGC 30.55 9.4E-09 5.5E-03 27.92 1.1E-15 4.2E-03 30.94 4.0E-13 4.2E-03 43.77 5.4E-01 3.7E-02

EC 55.63 6.7E-02 9.8E-03 32.70 1.5E-09 4.9E-03 40.13 4.1E-05 6.0E-03 20.95 2.2E-17 5.3E-03

FXST 58.49 3.0E-01 1.6E-02 57.37 4.8E-02 8.8E-03 48.75 1.2E-02 8.1E-03 327.09 8.9E-01 2.2E-02

GCC 18.85 4.2E-08 9.4E-03 34.08 6.3E-03 1.1E-02 24.17 4.8E-04 1.2E-02 73.88 3.6E-01 1.5E-02

UNC -147.09 8.8E-01 4.6E-02 25.33 7.7E-08 7.1E-03 48.29 3.3E-01 2.1E-02 19.34 3.6E-19 5.4E-03

PCR 29.84 5.4E-08 6.0E-03 33.18 1.5E-09 4.8E-03 32.38 1.4E-09 4.9E-03 35.26 1.8E-04 7.5E-03

PLIC 30.83 3.2E-03 1.1E-02 31.62 2.2E-04 8.4E-03 33.37 4.8E-03 1.1E-02 40.11 1.2E-01 1.6E-02

PTR 23.48 2.9E-07 8.1E-03 43.54 8.7E-03 8.7E-03 29.01 1.2E-07 6.3E-03 1422.14 9.7E-01 1.9E-02

RLIC 28.74 3.6E-07 6.7E-03 31.22 7.4E-08 5.8E-03 29.02 2.0E-10 5.2E-03 54.64 4.1E-01 2.2E-02

SCC 17.23 3.4E-12 8.0E-03 42.11 2.5E-02 1.1E-02 29.06 6.4E-04 1.0E-02 131.68 6.4E-01 1.6E-02

SCR 37.48 2.0E-02 1.1E-02 34.48 6.1E-08 5.2E-03 34.79 2.1E-05 6.6E-03 36.28 8.3E-04 8.2E-03

SFO 75.71 4.8E-01 1.9E-02 83.98 3.7E-01 1.3E-02 85.05 4.0E-01 1.4E-02 277.85 8.5E-01 1.9E-02

SLF 34.69 3.6E-07 5.5E-03 33.57 1.1E-10 4.4E-03 34.23 7.8E-11 4.3E-03 33.05 3.3E-03 1.0E-02

SS 30.26 7.0E-07 6.5E-03 36.31 2.6E-05 6.4E-03 31.71 3.3E-10 4.8E-03 -36.34 5.1E-01 4.2E-02

TAP 35.71 1.9E-03 8.9E-03 41.02 2.9E-04 6.6E-03 40.22 9.0E-04 7.4E-03 44.50 1.2E-01 1.4E-02



Supplementary Table S15. Group Differences in Peak FA and Minimum Diffusivity Values-  Non-linear 
Poisson fits. Top Panel: Differences in mean peak FA/minimum MD, RD, AD across all ROIs between 
22q11DS participants and Healthy Controls. Bottom Panel: Differences in mean percent FA decrease (after 
peak age) and mean percent change of increase (after minimum age) of MD, AD and RD (alpha=0.05). 

*p<.05 

Peak FA / Minimum MD, RD, AD differences

DTI Measure FA MD RD AD

22q11DS Mean 
Peak/Minimum 30.48 34.40 35.07 38.25

Healthy Controls 
Mean Peak/

Minimum
24.30 32.24 28.04 46.90

Differences in 
Mean

t = -3.032

p-value = 0.007

t = -1.230

p-value = 0.227

t = -3.784

p-value = 0.001

t = 1.079

p-value = 0.289

Differences in percent changes of FA decrease; MD, RD, AD increase

DTI Measure FA MD RD AD

Mean percent 
change 22q11DS -0.89 0.56 5.25 0.092

Mean percent 
change Healthy 

Controls
-3.94 1.66 1.37 0.039

Mean percent 
change differences

t = -6.05

CI = (-3.93, -2.16)

t = 2.96

CI = (0.39, 1.81)

t = 4.86

CI = (2.44, 5.31)

t = -0.59

CI = (-0.21, 0.10)



Supplementary Table S16. 22q11DS+Psychosis vs. 22q11DS-No Psychosis. Results of the local non-
parametric ANCOVA comparing 22q11DS subjects with psychotic disorder (N=35) vs.  those with no history 
of psychotic symptoms (N=191).  Twenty-five design points (or age bands) were selected. The critical p-
value is 0.0056. Tables show results for DTI indices that significantly differed between 22q-Psychosis vs. 
22q-No Psychosis for at least one design point: A) Axial Diffusivity (AD) in the Anterior Limb of the Internal 
Capsule (ALIC); B) AD in the Cingulum of the Cingulate Gyrus (CGC); C) AD in the Posterior Thalamic 
Radiation (PTR); D) AD in the Superior Longitudinal Fasciculus (SLF); E) AD in the Sagittal Stratum (SS); F) 
Mean Diffusivity (MD) in the Genu of Corpus Callosum (GCC); G) MD in the Posterior Limb of the Internal 
Capsule (PLIC); H) Radial Diffusivity (RD) in the Genu of the Corpus Callosum (GCC). Color filled cells 
indicate the design points that are significantly different between groups. N1 and N2 refer to the sample 
sizes at each design point; DIF = estimated difference between the means; TEST = resulting test statistic; 
SE = standard error; ci.low = lower bound of the confidence interval;  ci.hi = upper bound of the confidence 
interval.  

A) 

Age 
(Design 
Points)

N1 N2 DIF TEST SE ci.low ci.hi p-value Effect 
Size

12.83 87 12 -4.34E-05 1.90 2.28E-05 -1.98E-05 1.07E-04 0.0876 -0.34

13.47 101 12 -4.29E-05 1.90 2.26E-05 -1.97E-05 1.05E-04 0.0892 -0.36

14.11 111 12 -4.14E-05 1.85 2.24E-05 -2.07E-05 1.04E-04 0.0979 -0.32

14.75 117 15 -6.59E-05 2.98 2.21E-05 4.65E-06 1.27E-04 0.0134 -0.50

15.39 121 19 -4.36E-05 2.02 2.16E-05 -1.63E-05 1.04E-04 0.0618 -0.33

16.04 131 19 -4.43E-05 2.05 2.16E-05 -1.55E-05 1.04E-04 0.0579 -0.35

16.68 132 18 -5.13E-05 2.39 2.15E-05 -8.24E-06 1.11E-04 0.0318 -0.40

17.32 134 18 -5.03E-05 2.35 2.15E-05 -9.08E-06 1.10E-04 0.0344 -0.44

17.96 132 20 -5.50E-05 2.68 2.05E-05 -1.73E-06 1.12E-04 0.0177 -0.45

18.60 131 22 -5.94E-05 3.18 1.87E-05 7.64E-06 1.11E-04 0.0052 -0.47

19.24 126 23 -5.59E-05 3.14 1.78E-05 6.59E-06 1.05E-04 0.0052 -0.49

19.88 123 24 -5.61E-05 3.33 1.69E-05 9.46E-06 1.03E-04 0.0030 -0.48

20.52 112 25 -5.79E-05 3.44 1.68E-05 1.12E-05 1.04E-04 0.0024 -0.54

21.16 106 28 -4.94E-05 2.91 1.70E-05 2.36E-06 9.65E-05 0.0073 -0.47

21.81 106 27 -4.82E-05 2.71 1.78E-05 -1.07E-06 9.74E-05 0.0123 -0.41

22.45 96 27 -4.69E-05 2.61 1.80E-05 -2.88E-06 9.67E-05 0.0151 -0.43

Age 
(Design 
Points)



B) 

Age 
(Design 
Points)

N1 N2 DIF TEST SE ci.low ci.hi p-value Effect 
Size

12.83 87 12 -4.34E-05 1.90 2.28E-05 -1.98E-05 1.07E-04 0.0876 -0.34

13.47 101 12 -4.29E-05 1.90 2.26E-05 -1.97E-05 1.05E-04 0.0892 -0.36

14.11 111 12 -4.14E-05 1.85 2.24E-05 -2.07E-05 1.04E-04 0.0979 -0.32

14.75 117 15 -6.59E-05 2.98 2.21E-05 4.65E-06 1.27E-04 0.0134 -0.50

15.39 121 19 -4.36E-05 2.02 2.16E-05 -1.63E-05 1.04E-04 0.0618 -0.33

16.04 131 19 -4.43E-05 2.05 2.16E-05 -1.55E-05 1.04E-04 0.0579 -0.35

16.68 132 18 -5.13E-05 2.39 2.15E-05 -8.24E-06 1.11E-04 0.0318 -0.40

17.32 134 18 -5.03E-05 2.35 2.15E-05 -9.08E-06 1.10E-04 0.0344 -0.44

17.96 132 20 -5.50E-05 2.68 2.05E-05 -1.73E-06 1.12E-04 0.0177 -0.45

18.60 131 22 -5.94E-05 3.18 1.87E-05 7.64E-06 1.11E-04 0.0052 -0.47

19.24 126 23 -5.59E-05 3.14 1.78E-05 6.59E-06 1.05E-04 0.0052 -0.49

19.88 123 24 -5.61E-05 3.33 1.69E-05 9.46E-06 1.03E-04 0.0030 -0.48

20.52 112 25 -5.79E-05 3.44 1.68E-05 1.12E-05 1.04E-04 0.0024 -0.54

21.16 106 28 -4.94E-05 2.91 1.70E-05 2.36E-06 9.65E-05 0.0073 -0.47

21.81 106 27 -4.82E-05 2.71 1.78E-05 -1.07E-06 9.74E-05 0.0123 -0.41

22.45 96 27 -4.69E-05 2.61 1.80E-05 -2.88E-06 9.67E-05 0.0151 -0.43

23.09 82 25 -5.30E-05 2.65 2.00E-05 -2.41E-06 1.08E-04 0.0151 -0.48

23.73 74 25 -5.62E-05 2.77 2.03E-05 -2.10E-09 1.12E-04 0.0113 -0.50

24.37 62 24 -5.73E-05 2.85 2.01E-05 1.68E-06 1.13E-04 0.0084 -0.46

25.01 56 24 -5.64E-05 2.78 2.02E-05 3.13E-07 1.12E-04 0.0098 -0.47

25.65 49 22 -5.54E-05 2.56 2.16E-05 -4.43E-06 1.15E-04 0.0178 -0.48

26.29 38 21 -6.29E-05 2.84 2.21E-05 1.59E-06 1.24E-04 0.0102 -0.64

26.93 35 21 -6.90E-05 3.25 2.12E-05 1.03E-05 1.28E-04 0.0035 -0.68

27.58 26 20 -6.30E-05 2.67 2.36E-05 -2.23E-06 1.28E-04 0.0137 -0.66

28.22 21 20 -6.07E-05 2.44 2.49E-05 -8.26E-06 1.30E-04 0.0232 -0.62



C) 

Age 
(Design 
Points)

N1 N2 DIF TEST SE ci.low ci.hi p-value Effect 
Size

12.83 87 12 -3.34E-05 1.78 1.88E-05 -1.87E-05 8.54E-05 0.1012 -0.31

13.47 101 12 -3.43E-05 1.87 1.83E-05 -1.65E-05 8.50E-05 0.0886 -0.30

14.11 111 12 -3.44E-05 1.89 1.82E-05 -1.61E-05 8.48E-05 0.0869 -0.33

14.75 117 15 -4.71E-05 2.86 1.65E-05 1.45E-06 9.27E-05 0.0137 -0.48

15.39 121 19 -3.53E-05 2.04 1.73E-05 -1.26E-05 8.32E-05 0.0559 -0.34

16.04 131 19 -3.81E-05 2.20 1.73E-05 -9.91E-06 8.60E-05 0.0408 -0.38

16.68 132 18 -4.59E-05 2.69 1.71E-05 -1.31E-06 9.31E-05 0.0147 -0.41

17.32 134 18 -4.45E-05 2.59 1.72E-05 -3.12E-06 9.22E-05 0.0180 -0.45

17.96 132 20 -4.90E-05 2.71 1.81E-05 -9.66E-07 9.90E-05 0.0138 -0.45

18.60 131 22 -4.95E-05 2.91 1.70E-05 2.42E-06 9.65E-05 0.0072 -0.40

19.24 126 23 -4.76E-05 2.93 1.63E-05 2.57E-06 9.26E-05 0.0064 -0.41

19.88 123 24 -4.80E-05 3.09 1.55E-05 4.99E-06 9.10E-05 0.0039 -0.45

20.52 112 25 -4.72E-05 2.95 1.60E-05 2.93E-06 9.16E-05 0.0057 -0.42

21.16 106 28 -4.54E-05 3.02 1.50E-05 3.78E-06 8.71E-05 0.0042 -0.38

21.81 106 27 -4.53E-05 3.00 1.51E-05 3.43E-06 8.72E-05 0.0046 -0.37

22.45 96 27 -4.37E-05 2.76 1.58E-05 -1.06E-07 8.75E-05 0.0086 -0.39

23.09 82 25 -4.76E-05 2.78 1.71E-05 2.06E-07 9.50E-05 0.0090 -0.43

23.73 74 25 -5.19E-05 2.94 1.77E-05 3.06E-06 1.01E-04 0.0058 -0.42

24.37 62 24 -6.26E-05 3.50 1.79E-05 1.30E-05 1.12E-04 0.0012 -0.52

25.01 56 24 -6.69E-05 3.61 1.85E-05 1.57E-05 1.18E-04 0.0009 -0.54

25.65 49 22 -6.54E-05 3.20 2.04E-05 8.86E-06 1.22E-04 0.0031 -0.47

26.29 38 21 -6.60E-05 3.19 2.07E-05 8.75E-06 1.23E-04 0.0032 -0.54

26.93 35 21 -6.01E-05 2.69 2.23E-05 -1.64E-06 1.22E-04 0.0114 -0.46

27.58 26 20 -6.80E-05 3.15 2.16E-05 8.26E-06 1.28E-04 0.0042 -0.57

28.22 21 20 -6.21E-05 2.88 2.16E-05 2.38E-06 1.22E-04 0.0085 -0.51



D) 

Age 
(Design 
Points)

N1 N2 DIF TEST SE ci.low ci.hi p-value Effect 
Size

12.83 87 12 -4.23E-05 1.85 2.29E-05 -2.10E-05 1.06E-04 0.0949 -0.33

13.47 101 12 -4.52E-05 1.96 2.31E-05 -1.87E-05 1.09E-04 0.0785 -0.35

14.11 111 12 -4.19E-05 1.86 2.25E-05 -2.04E-05 1.04E-04 0.0951 -0.34

14.75 117 15 -5.51E-05 2.92 1.89E-05 2.79E-06 1.07E-04 0.0136 -0.48

15.39 121 19 -4.83E-05 2.85 1.70E-05 1.38E-06 9.53E-05 0.0104 -0.47

16.04 131 19 -5.03E-05 2.97 1.70E-05 3.38E-06 9.73E-05 0.0081 -0.48

16.68 132 18 -5.32E-05 3.21 1.66E-05 7.25E-06 9.91E-05 0.0051 -0.56

17.32 134 18 -5.07E-05 3.07 1.65E-05 4.94E-06 9.64E-05 0.0070 -0.53

17.96 132 20 -4.59E-05 3.04 1.51E-05 4.16E-06 8.76E-05 0.0064 -0.51

18.60 131 22 -4.72E-05 3.39 1.39E-05 8.72E-06 8.58E-05 0.0021 -0.48

19.24 126 23 -4.17E-05 3.13 1.33E-05 4.86E-06 7.86E-05 0.0037 -0.46

19.88 123 24 -4.01E-05 2.87 1.40E-05 1.39E-06 7.88E-05 0.0073 -0.45

20.52 112 25 -4.32E-05 3.26 1.32E-05 6.56E-06 7.99E-05 0.0024 -0.46

21.16 106 28 -3.85E-05 2.84 1.36E-05 9.07E-07 7.62E-05 0.0069 -0.38

21.81 106 27 -3.53E-05 2.53 1.39E-05 -3.25E-06 7.38E-05 0.0154 -0.34

22.45 96 27 -3.06E-05 2.14 1.43E-05 -9.07E-06 7.04E-05 0.0392 -0.30

23.09 82 25 -3.05E-05 2.03 1.50E-05 -1.12E-05 7.22E-05 0.0514 0.32

23.73 74 25 -2.47E-05 1.63 1.51E-05 -1.71E-05 6.65E-05 0.1124 -0.28

24.37 62 24 -2.73E-05 1.72 1.58E-05 -1.66E-05 7.11E-05 0.0925 -0.31

25.01 56 24 -2.74E-05 1.67 1.64E-05 -1.80E-05 7.28E-05 0.1027 -0.30

25.65 49 22 -2.63E-05 1.41 1.86E-05 -2.52E-05 7.77E-05 0.1661 -0.26

26.29 38 21 -1.25E-05 0.69 1.83E-05 -3.80E-05 6.31E-05 0.4970 -0.14

26.93 35 21 -1.53E-05 0.78 1.95E-05 -3.87E-05 6.93E-05 0.4388 -0.15

27.58 26 20 -9.58E-06 0.43 2.21E-05 -5.16E-05 7.08E-05 0.6685 -0.12

28.22 21 20 -9.34E-06 0.41 2.28E-05 -5.37E-05 7.23E-05 0.6855 -0.10



E) 

Age 
(Design 
Points)

N1 N2 DIF TEST SE ci.low ci.hi p-value Effect 
Size

12.83 87 12 -2.63E-05 1.49 1.77E-05 -2.27E-05 7.54E-05 0.1673 -0.32

13.47 101 12 -2.85E-05 1.63 1.75E-05 -2.00E-05 7.69E-05 0.1353 -0.33

14.11 111 12 -2.90E-05 1.68 1.73E-05 -1.87E-05 7.68E-05 0.1257 -0.37

14.75 117 15 -3.45E-05 2.46 1.40E-05 -4.33E-06 7.34E-05 0.0290 -0.44

15.39 121 19 -1.94E-05 1.45 1.34E-05 -1.76E-05 5.65E-05 0.1635 -0.26

16.04 131 19 -2.08E-05 1.55 1.34E-05 -1.62E-05 5.78E-05 0.1378 -0.26

16.68 132 18 -2.76E-05 2.09 1.32E-05 -8.93E-06 6.41E-05 0.0524 -0.38

17.32 134 18 -2.61E-05 1.99 1.31E-05 -1.03E-05 6.25E-05 0.0640 -0.36

17.96 132 20 -3.03E-05 2.56 1.18E-05 -2.49E-06 6.31E-05 0.0197 -0.44

18.60 131 22 -2.87E-05 2.67 1.08E-05 -1.11E-06 5.84E-05 0.0132 -0.40

19.24 126 23 -2.70E-05 2.58 1.05E-05 -1.94E-06 5.60E-05 0.0148 -0.36

19.88 123 24 -2.69E-05 2.71 9.95E-06 -6.23E-07 5.45E-05 0.0105 -0.43

20.52 112 25 -3.00E-05 3.12 9.60E-06 3.42E-06 5.66E-05 0.0032 -0.43

21.16 106 28 -2.39E-05 2.15 1.11E-05 -6.82E-06 5.47E-05 0.0379 -0.33

21.81 106 27 -2.23E-05 1.96 1.14E-05 -9.14E-06 5.38E-05 0.0574 -0.29

22.45 96 27 -2.23E-05 1.99 1.12E-05 -8.80E-06 5.34E-05 0.0559 -0.28

23.09 82 25 -2.41E-05 2.13 1.13E-05 -7.19E-06 5.54E-05 0.0419 -0.31

23.73 74 25 -2.16E-05 1.85 1.17E-05 -1.08E-05 5.40E-05 0.0743 -0.29

24.37 62 24 -2.34E-05 1.86 1.26E-05 -1.15E-05 5.82E-05 0.0726 -0.33

25.01 56 24 -2.09E-05 1.64 1.27E-05 -1.44E-05 5.62E-05 0.1102 -0.28

25.65 49 22 -2.27E-05 1.81 1.26E-05 -1.21E-05 5.75E-05 0.0805 -0.29

26.29 38 21 -2.02E-05 1.51 1.33E-05 -1.67E-05 5.71E-05 0.1413 -0.29

26.93 35 21 -1.77E-05 1.22 1.45E-05 -2.24E-05 5.78E-05 0.2326 -0.24

27.58 26 20 -1.04E-05 0.65 1.61E-05 -3.42E-05 5.50E-05 0.5231 -0.16

28.22 21 20 -6.67E-06 0.38 1.74E-05 -4.14E-05 5.48E-05 0.7045 -0.07



F) 

Age 
(Design 
Points)

N1 N2 DIF TEST SE ci.low ci.hi p-value Effect 
Size

12.83 87 12 -1.86E-05 1.17 1.59E-05 -2.55E-05 6.27E-05 0.2668 -0.24

13.47 101 12 -2.21E-05 1.42 1.56E-05 -2.11E-05 6.54E-05 0.1855 -0.27

14.11 111 12 -2.19E-05 1.43 1.53E-05 -2.04E-05 6.42E-05 0.1831 -0.28

14.75 117 15 -3.54E-05 2.26 1.57E-05 -7.97E-06 7.87E-05 0.0455 -0.37

15.39 121 19 -3.66E-05 2.47 1.48E-05 -4.39E-06 7.76E-05 0.0238 -0.40

16.04 131 19 -3.90E-05 2.64 1.48E-05 -1.83E-06 7.99E-05 0.0168 -0.39

16.68 132 18 -4.47E-05 3.12 1.43E-05 5.09E-06 8.43E-05 0.0066 -0.49

17.32 134 18 -4.56E-05 3.15 1.45E-05 5.51E-06 8.58E-05 0.0059 -0.51

17.96 132 20 -4.94E-05 3.30 1.50E-05 8.00E-06 9.08E-05 0.0045 -0.57

18.60 131 22 -4.81E-05 3.31 1.46E-05 7.81E-06 8.84E-05 0.0033 -0.44

19.24 126 23 -4.55E-05 3.28 1.39E-05 7.05E-06 8.39E-05 0.0031 -0.45

19.88 123 24 -4.60E-05 3.48 1.32E-05 9.42E-06 8.25E-05 0.0017 -0.46

20.52 112 25 -4.76E-05 3.49 1.36E-05 9.88E-06 8.53E-05 0.0018 -0.51

21.16 106 28 -4.34E-05 3.27 1.33E-05 6.61E-06 8.03E-05 0.0027 -0.47

21.81 106 27 -4.15E-05 2.98 1.39E-05 2.99E-06 8.00E-05 0.0057 -0.40

22.45 96 27 -4.29E-05 3.03 1.42E-05 3.66E-06 8.21E-05 0.0050 -0.44

23.09 82 25 -4.82E-05 3.35 1.44E-05 8.33E-06 8.81E-05 0.0023 -0.49

23.73 74 25 -4.82E-05 3.24 1.49E-05 7.04E-06 8.93E-05 0.0028 -0.46

24.37 62 24 -5.56E-05 3.50 1.59E-05 1.16E-05 9.95E-05 0.0013 -0.53

25.01 56 24 -5.19E-05 3.17 1.64E-05 6.59E-06 9.73E-05 0.0031 -0.48

25.65 49 22 -5.49E-05 3.41 1.61E-05 1.04E-05 9.93E-05 0.0016 -0.51

26.29 38 21 -5.01E-05 2.90 1.73E-05 2.28E-06 9.80E-05 0.0068 -0.47

26.93 35 21 -4.69E-05 2.45 1.91E-05 -6.08E-06 1.00E-04 0.0210 -0.42

27.58 26 20 -2.96E-05 1.49 1.99E-05 -2.56E-05 8.48E-05 0.1507 -0.32

28.22 21 20 -2.81E-05 1.36 2.07E-05 -2.93E-05 8.55E-05 0.1881 -0.29



G) 

Age 
(Design 
Points)

N1 N2 DIF TEST SE ci.low ci.hi p-value Effect 
Size

12.83 87 12 -4.08E-05 2.90 1.41E-05 1.79E-06 7.99E-05 0.0099 -0.45

13.47 101 12 -4.05E-05 2.94 1.38E-05 2.34E-06 7.86E-05 0.0096 -0.44

14.11 111 12 -3.99E-05 2.92 1.37E-05 2.05E-06 7.77E-05 0.0102 -0.44

14.75 117 15 -4.32E-05 2.80 1.55E-05 4.44E-07 8.60E-05 0.0145 -0.44

15.39 121 19 -3.11E-05 2.13 1.46E-05 -9.40E-06 7.17E-05 0.0459 -0.34

16.04 131 19 -3.10E-05 2.16 1.44E-05 -8.74E-06 7.07E-05 0.0438 -0.32

16.68 132 18 -3.37E-05 2.65 1.27E-05 -1.56E-06 6.89E-05 0.0154 -0.42

17.32 134 18 -3.26E-05 2.53 1.29E-05 -3.05E-06 6.83E-05 0.0193 -0.44

17.96 132 20 -3.45E-05 2.62 1.32E-05 -1.94E-06 7.09E-05 0.0163 -0.39

18.60 131 22 -4.13E-05 2.72 1.52E-05 -8.06E-07 8.35E-05 0.0132 -0.40

19.24 126 23 -3.91E-05 2.68 1.46E-05 -1.24E-06 7.94E-05 0.0133 -0.43

19.88 123 24 -4.23E-05 3.01 1.41E-05 3.35E-06 8.13E-05 0.0060 -0.46

20.52 112 25 -4.38E-05 3.13 1.40E-05 5.02E-06 8.26E-05 0.0043 -0.49

21.16 106 28 -4.26E-05 3.23 1.32E-05 6.12E-06 7.90E-05 0.0027 -0.47

21.81 106 27 -4.40E-05 3.20 1.37E-05 5.99E-06 8.20E-05 0.0030 -0.43

22.45 96 27 -4.34E-05 3.25 1.33E-05 6.47E-06 8.04E-05 0.0027 -0.47

23.09 82 25 -4.49E-05 3.24 1.39E-05 6.56E-06 8.33E-05 0.0030 -0.49

23.73 74 25 -4.61E-05 3.13 1.47E-05 5.29E-06 8.68E-05 0.0036 -0.48

24.37 62 24 -4.78E-05 3.24 1.48E-05 6.96E-06 8.87E-05 0.0027 -0.51

25.01 56 24 -5.07E-05 3.38 1.50E-05 9.15E-06 9.23E-05 0.0018 -0.49

25.65 49 22 -5.08E-05 3.21 1.58E-05 7.00E-06 9.46E-05 0.0030 -0.49

26.29 38 21 -5.28E-05 2.99 1.77E-05 3.90E-06 1.02E-04 0.0054 -0.50

26.93 35 21 -5.46E-05 3.01 1.82E-05 4.32E-06 1.05E-04 0.0055 -0.52

27.58 26 20 -6.35E-05 3.21 1.98E-05 8.78E-06 1.18E-04 0.0037 -0.60

28.22 21 20 -4.85E-05 2.49 1.95E-05 -5.35E-06 1.02E-04 0.0205 -0.52



H) 

Age 
(Design 
Points)

N1 N2 DIF TEST SE ci.low ci.hi p-value Effect 
Size

12.83 87 12 -3.49E-05 2.23 1.56E-05 -8.35E-06 7.81E-05 0.0486 -0.43

13.47 101 12 -3.10E-05 2.02 1.54E-05 -1.15E-05 7.35E-05 0.0721 -0.38

14.11 111 12 -3.00E-05 1.99 1.51E-05 -1.18E-05 7.18E-05 0.0779 -0.42

14.75 117 15 -3.20E-05 2.22 1.44E-05 -7.85E-06 7.18E-05 0.0490 -0.43

15.39 121 19 -2.10E-05 1.71 1.22E-05 -1.29E-05 5.48E-05 0.1045 -0.30

16.04 131 19 -2.26E-05 1.85 1.23E-05 -1.13E-05 5.66E-05 0.0819 -0.32

16.68 132 18 -2.74E-05 2.27 1.20E-05 -5.97E-06 6.07E-05 0.0370 -0.37

17.32 134 18 -2.85E-05 2.38 1.20E-05 -4.67E-06 6.16E-05 0.0304 -0.41

17.96 132 20 -3.26E-05 2.72 1.20E-05 -6.30E-07 6.58E-05 0.0153 -0.45

18.60 131 22 -3.18E-05 2.81 1.13E-05 4.42E-07 6.31E-05 0.0106 -0.41

19.24 126 23 -2.69E-05 2.50 1.08E-05 -2.94E-06 5.67E-05 0.0197 -0.39

19.88 123 24 -2.75E-05 2.71 1.01E-05 -5.93E-07 5.56E-05 0.0119 -0.44

20.52 112 25 -3.35E-05 3.24 1.03E-05 4.91E-06 6.20E-05 0.0033 -0.49

21.16 106 28 -2.83E-05 2.88 9.85E-06 1.05E-06 5.56E-05 0.0070 -0.41

21.81 106 27 -2.67E-05 2.71 9.84E-06 -6.00E-07 5.39E-05 0.0110 -0.39

22.45 96 27 -2.31E-05 2.35 9.83E-06 -4.10E-06 5.03E-05 0.0245 -0.32

23.09 82 25 -2.62E-05 2.46 1.06E-05 -3.28E-06 5.56E-05 0.0201 -0.40

23.73 74 25 -2.87E-05 2.67 1.08E-05 -1.08E-06 5.85E-05 0.0122 -0.43

24.37 62 24 -3.48E-05 3.04 1.15E-05 3.09E-06 6.65E-05 0.0044 -0.47

25.01 56 24 -3.26E-05 2.83 1.15E-05 6.86E-07 6.46E-05 0.0076 -0.48

25.65 49 22 -3.23E-05 2.74 1.18E-05 -2.91E-07 6.49E-05 0.0097 -0.46

26.29 38 21 -2.73E-05 2.27 1.20E-05 -5.96E-06 6.06E-05 0.0313 -0.41

26.93 35 21 -2.74E-05 2.15 1.27E-05 -7.88E-06 6.26E-05 0.0402 -0.38

27.58 26 20 -1.64E-05 1.03 1.58E-05 -2.75E-05 6.02E-05 0.3116 -0.22

28.22 21 20 -1.45E-05 0.93 1.56E-05 -2.86E-05 5.76E-05 0.3617 -0.21



Age 
(Design 
Points)

N1 N2 DIF TEST SE ci.low ci.hi p-value Effect 
Size

12.83 87 12 -3.25E-05 2.28 1.43E-05 -7.04E-06 7.21E-05 0.0290 -0.37

13.47 101 12 -3.67E-05 2.70 1.36E-05 -9.15E-07 7.44E-05 0.0109 -0.44

14.11 111 12 -3.57E-05 2.71 1.32E-05 -7.88E-07 7.21E-05 0.0111 -0.42

14.75 117 15 -3.77E-05 2.65 1.42E-05 -1.64E-06 7.70E-05 0.0138 -0.37

15.39 121 19 -2.20E-05 1.62 1.36E-05 -1.56E-05 5.95E-05 0.1152 -0.31

16.04 131 19 -2.41E-05 1.79 1.34E-05 -1.31E-05 6.13E-05 0.0828 -0.25

16.68 132 18 -2.46E-05 1.92 1.28E-05 -1.08E-05 6.01E-05 0.0645 -0.34

17.32 134 18 -2.65E-05 2.04 1.30E-05 -9.41E-06 6.23E-05 0.0502 -0.40

17.96 132 20 -2.84E-05 2.30 1.23E-05 -5.75E-06 6.25E-05 0.0275 -0.36

18.60 131 22 -3.45E-05 2.48 1.39E-05 -4.08E-06 7.30E-05 0.0189 -0.31

19.24 126 23 -3.53E-05 2.65 1.33E-05 -1.56E-06 7.22E-05 0.0119 -0.39

19.88 123 24 -3.78E-05 2.88 1.31E-05 1.43E-06 7.41E-05 0.0063 -0.45

20.52 112 25 -3.99E-05 3.10 1.29E-05 4.25E-06 7.56E-05 0.0033 -0.48

21.16 106 28 -4.01E-05 3.08 1.30E-05 4.06E-06 7.61E-05 0.0033 -0.50

21.81 106 27 -4.13E-05 3.07 1.34E-05 4.07E-06 7.85E-05 0.0035 -0.43

22.45 96 27 -3.96E-05 3.01 1.31E-05 3.21E-06 7.60E-05 0.0043 -0.43

23.09 82 25 -3.69E-05 2.60 1.42E-05 -2.35E-06 7.62E-05 0.0136 -0.40

23.73 74 25 -3.55E-05 2.35 1.51E-05 -6.24E-06 7.72E-05 0.0236 -0.41

24.37 62 24 -3.76E-05 2.47 1.52E-05 -4.46E-06 7.96E-05 0.0175 -0.42

25.01 56 24 -4.09E-05 2.63 1.56E-05 -2.20E-06 8.39E-05 0.0120 -0.44

25.65 49 22 -4.17E-05 2.31 1.81E-05 -8.38E-06 9.18E-05 0.0265 -0.43

26.29 38 21 -3.72E-05 2.22 1.68E-05 -9.24E-06 8.36E-05 0.0336 -0.39

26.93 35 21 -4.14E-05 2.06 2.01E-05 -1.42E-05 9.69E-05 0.0482 -0.39

27.58 26 20 -4.22E-05 1.79 2.36E-05 -2.31E-05 1.08E-04 0.0853 -0.44

28.22 21 20 -3.58E-05 1.52 2.35E-05 -2.93E-05 1.01E-04 0.1416 -0.36



Supplementary Table S17. Modulating effects of deletion type.  Cohen’s d, Student’s t and p-values for 
the effects of deletion type on each ROI-by-DTI measure. The model was tested on all samples (Utrecht 
included) using the harmonized data as a mega-analysis. There was no p-value controlling the FDR at a q-
value of 0.05. Orange-shadowed cells correspond to uncorrected significant results (p < 0.05). The model 
included age, [age-mean(age)]2 and sex as covariates.


JHU-ROI	
FA

DeleRon_type

d t p

ACR -0.139 -1.010 0.312

ALIC 0.054 0.390 0.695

Average	WM 0.145 1.056 0.292

BCC 0.079 0.580 0.566

CGC 0.180 1.310 0.192

EC -0.114 -0.830 0.407

FXST 0.081 0.590 0.556

GCC 0.023 0.170 0.868

UNC -0.035 -0.260 0.797

PCR 0.139 1.010 0.313

PLIC 0.203 1.480 0.140

PTR -0.065 -0.470 0.638

RLIC 0.186 1.350 0.178

SCC 0.064 0.460 0.643

SCR 0.157 1.150 0.253

SFO -0.090 -0.650 0.514

SLF 0.040 0.290 0.770

SS -0.007 -0.050 0.958

TAP 0.278 2.020 0.044

JHU-ROI	
MD

DeleRon_type



d t p

ACR -0.154 -1.120 0.264

ALIC -0.006 -0.040 0.968

Average	WM 0.130 0.947 0.345

BCC 0.032 0.230 0.817

CGC -0.037 -0.270 0.790

EC -0.069 -0.500 0.615

FXST -0.078 -0.570 0.571

GCC -0.126 -0.910 0.362

UNC 0.042 0.310 0.760

PCR -0.232 -1.690 0.093

PLIC -0.043 -0.320 0.753

PTR -0.083 -0.600 0.548

RLIC -0.111 -0.810 0.420

SCC 0.049 0.360 0.720

SCR -0.095 -0.690 0.492

SFO -0.042 -0.300 0.761

SLF 0.020 0.150 0.883

SS -0.029 -0.210 0.831

TAP -0.190 -1.380 0.169

JHU-ROI	
AD

DeleRon_type

d t p

ACR -0.336 -2.440 0.015

ALIC -0.119 -0.860 0.388

Average	WM 0.136 0.988 0.324

BCC -0.053 -0.380 0.702

CGC 0.027 0.190 0.846

EC -0.300 -2.180 0.030



FXST -0.088 -0.640 0.523

GCC -0.265 -1.930 0.055

UNC -0.114 -0.830 0.407

PCR -0.236 -1.720 0.087

PLIC -0.070 -0.510 0.610

PTR -0.137 -1.000 0.318

RLIC -0.073 -0.530 0.596

SCC -0.048 -0.350 0.726

SCR -0.003 -0.020 0.984

SFO -0.154 -1.120 0.263

SLF 0.012 0.090 0.930

SS -0.079 -0.570 0.568

TAP 0.049 0.350 0.724

JHU-ROI	
RD

DeleRon_type

d t p

ACR -0.022 -0.160 0.874

ALIC 0.021 0.160 0.877

Average	WM 0.012 0.087 0.931

BCC -0.032 -0.230 0.817

CGC -0.118 -0.860 0.391

EC 0.080 0.580 0.561

FXST -0.079 -0.580 0.564

GCC -0.012 -0.080 0.933

UNC 0.070 0.510 0.611

PCR -0.197 -1.430 0.154

PLIC -0.150 -1.090 0.275

PTR -0.056 -0.410 0.682

RLIC -0.183 -1.330 0.184



Supplementary Table S18. Correlation between DTI measures and IQ for each ROI. Partial correlations, 
Student’s t and p-values for the effects of IQ on each ROI-by-DTI measure for 22q11DS and healthy 
controls. Regressions included age, [age-mean(age)]2 and sex as covariates. Blue-shadowed cells indicate 
a statistically significant result that passed the False Discovery Rate threshold at a q-value of 0.05. Orange-
shadowed cells correspond to uncorrected significant results (p < 0.05).


SCC -0.008 -0.060 0.952

SCR -0.163 -1.190 0.236

SFO 0.041 0.300 0.764

SLF -0.033 -0.240 0.811

SS -0.018 -0.130 0.898

TAP -0.267 -1.950 0.053

JHU-ROI	

FA

IQ	-	22q11.2DS IQ	-	Healthy	Controls

r t p	
(FDR	p	<	0.000014)

r t p

ACR -0.059 -0.980 0.327 0.071 0.720 0.475

ALIC 0.053 0.890 0.376 -0.060 -0.610 0.544

Average	WM 0.036 0.600 0.549 -0.110 -1.120 0.265

BCC -0.005 -0.090 0.926 -0.010 -0.100 0.920

CGC -0.031 -0.520 0.602 -0.047 -0.480 0.632

EC 0.087 1.460 0.145 0.091 0.920 0.360

FXST 0.080 1.330 0.186 0.020 0.200 0.842

GCC -0.051 -0.850 0.396 -0.037 -0.370 0.710

UNC 0.007 0.120 0.908 0.124 1.260 0.208

PCR -0.057 -0.950 0.341 -0.122 -1.240 0.216

PLIC -0.025 -0.410 0.684 -0.118 -1.200 0.232

PTR 0.142 2.390 0.017 -0.095 -0.960 0.338

RLIC 0.023 0.380 0.702 -0.060 -0.610 0.545

SCC -0.017 -0.280 0.782 -0.100 -1.020 0.311

SCR -0.063 -1.050 0.293 -0.092 -0.930 0.352



SFO 0.012 0.200 0.838 0.009 0.090 0.928

SLF 0.089 1.480 0.141 0.043 0.430 0.671

SS 0.061 1.020 0.309 -0.004 -0.040 0.965

TAP -0.077 -1.290 0.198 -0.256 -2.680 0.008

JHU-ROI	
MD

IQ	-	22q11.2DS IQ	-	Healthy	Controls

r t p r t p

ACR 0.067 1.120 0.263 0.170 1.740 0.083

ALIC -0.018 -0.300 0.763 0.221 2.290 0.023

Average	WM 0.109 1.830 0.068 -0.017 -0.170 0.864

BCC -0.049 -0.820 0.415 0.100 1.020 0.309

CGC 0.040 0.660 0.508 0.070 0.710 0.480

EC 0.005 0.090 0.927 0.126 1.280 0.203

FXST 0.035 0.580 0.561 0.058 0.590 0.559

GCC 0.116 1.940 0.049 0.172 1.760 0.080

UNC -0.068 -1.130 0.258 0.006 0.060 0.953

PCR -0.001 -0.010 0.988 0.250 2.610 0.010

PLIC -0.034 -0.570 0.572 0.062 0.630 0.527

PTR 0.102 1.710 0.088 0.232 2.410 0.017

RLIC -0.054 -0.900 0.370 0.189 1.940 0.054

SCC -0.011 -0.180 0.854 0.199 2.050 0.042

SCR -0.033 -0.550 0.583 0.173 1.770 0.079

SFO 0.034 0.560 0.573 0.268 2.810 0.006

SLF -0.061 -1.010 0.316 0.209 2.160 0.032

SS 0.052 0.860 0.390 0.204 2.100 0.037

TAP -0.019 -0.320 0.751 0.243 2.530 0.012

JHU-ROI	
AD

IQ	-	22q11.2DS IQ	-	Healthy	Controls

r t p r t p



ACR 0.064 1.060 0.292 0.220 2.280 0.024

ALIC 0.075 1.250 0.211 0.203 2.090 0.039

Average	WM 0.125 2.100 0.037 -0.100 -1.010 0.316

BCC -0.003 -0.050 0.963 0.089 0.900 0.372

CGC 0.026 0.440 0.657 0.037 0.370 0.714

EC 0.090 1.500 0.135 0.270 2.830 0.005

FXST 0.112 1.870 0.062 0.057 0.580 0.560

GCC 0.142 2.380 0.018 0.175 1.790 0.075

UNC -0.018 -0.300 0.766 0.156 1.590 0.114

PCR 0.000 0.000 0.999 0.256 2.670 0.008

PLIC -0.004 -0.070 0.944 -0.009 -0.090 0.926

PTR 0.257 4.420 1.37E-05 0.132 1.350 0.177

RLIC 0.011 0.180 0.856 0.243 2.530 0.012

SCC 0.009 0.150 0.884 0.159 1.630 0.105

SCR -0.025 -0.410 0.681 0.073 0.740 0.458

SFO 0.052 0.860 0.391 0.247 2.570 0.011

SLF 0.072 1.200 0.230 0.205 2.110 0.036

SS 0.162 2.730 0.006 0.287 3.030 0.003

TAP -0.064 -1.070 0.288 -0.135 -1.380 0.170

JHU-ROI	
RD

IQ	-	22q11.2DS IQ	-	Healthy	Controls

r t p r t p

ACR 0.076 1.270 0.205 0.093 0.940 0.347

ALIC -0.064 -1.060 0.291 0.132 1.340 0.181

Average	WM -0.031 -0.510 0.611 0.176 1.810 0.072

BCC -0.038 -0.630 0.530 0.023 0.230 0.818

CGC 0.024 0.400 0.688 0.048 0.490 0.622

EC -0.043 -0.710 0.480 -0.035 -0.350 0.725

FXST -0.031 -0.520 0.604 0.034 0.340 0.736
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