








Fig. S2. Characteristics of age-related components. (Top) For each of eight components that were significantly related to age (quadratic fit), we measured
across all 484 healthy subjects (i) the percentage of variance of GM volume (“structure”) that the component explained and (ii) the percentage of variance
within that component explained by age (Fig. 1). Of note, although the inverted-U component (IC4) accounted for only 3% of the variance of GM volume
(structure), 50% of the variance within the IC4 component was associated with age. (Middle) Spatial cross-correlations between the GM volume map for each
age-related component and AD/AOS structural abnormalities: both IC1 (the global component mostly representing the standard deviation of GM volume
across all of the subjects) and IC4 (the age-related inverted-U component mostly representing transmodal areas) were highly correlated with AD and AOS
spatial distribution of abnormalities. (Bottom) Correlations with fluid intelligence (block design; not age-corrected) and episodic memory (CVLT long-delay
recall; not age-corrected); across the lifespan and all healthy participants, IC4 had the strongest correlations with both cognitive measures.

Douaud et al. www.pnas.org/cgi/content/short/1410378111 4 of 8



Fig. S3. Binary overlaps show spatial commonality between the pattern of the inverted-U component and the pattern of abnormalities in AD and AOS. In
green is the overlap between the inverted-U component IC4 and AOS, in yellow is the “disease” overlap between AD and AOS, and in blue is the overlap
between the inverted-U component IC4 and AD (arbitrary threshold at P < 0.05). In red is the overlap between all three patterns. The most notable differences
are the lack of extensive abnormalities in the amygdalo-hippocampal complex in AOS (see also the main text). Inv U, inverted-U.

Fig. S4. Inverted-U component load differs between females and males. (Left) Inverted-U component IC4 load for all females (turquoise; n = 260) and (Center)
all males (magenta; n = 224) plotted against age. (Right) A quadratic model provided an excellent fit for the relationship between the component load and age
for females (P = 3.5 × 10−44) and males (P = 1.3 × 10−33) taken separately, with a higher, slightly later peak for the females than for the males (black arrows; P =
4.5 × 10−3): females yF = −0.00195xF2 + 0.15919xF − 2.0271; males yM = −0.00154xM2 + 0.11936xM − 1.8158. a.u., arbitrary unit.
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Fig. S5. Inverted-U component load correlates with crystallized intelligence scores in healthy subjects. Crystallized intelligence, in contrast to episodic memory
and fluid intelligence, does not peak with age, but instead reaches a plateau. Estimates for this age plateau vary depending on whether they are made, for
instance, from cross-sectional or longitudinal data (similar to what has been observed for age peaks in fluid intelligence and episodic memory) (1–3), usually
from 25–35 to 45–55 y. We therefore looked at the correlation between the inverted-U component IC4 load and one measure of crystallized intelligence
(vocabulary; WASI) not only across all participants, but also for participants under 40 y old, which corresponds to the peak of the inverted U. (Left) For all healthy
participants (n = 481; r = 0.21; P = 2.6 × 10−6). (Right) Stronger correlation was seen for all healthy participants under 40 y old (n = 249; r = 0.52; P = 4.9 × 10−19).
a.u., arbitrary unit.
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Fig. S6. Similar lifespan trajectories for the inverted-U component, long-term memory, and fluid and crystallized intelligence (<40 y). There were similar
inverted-U quadratic relationships between age and inverted-U component IC4 (peaking at 40 y), episodic memory scores (peaking at 32 y), and block design
scores (peaking at 38 y). Age trajectory of vocabulary scores before 40 y (when it crystallizes to a plateau) also matched that of the inverted-U component for
the same age range (Fig. S5).
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Table S1. MNI coordinates of local maxima for the GM network corresponding to the inverted-U
component (Z > 4)

MNI (voxel)

Cortical region [Brodmann Area (BA)] Side x y z Z value

Medial temporal areas
Amygdalohippocampal complex Left 59 62 26 8.74
Amygdalohippocampal complex Right 32 61 27 8.91
Dentate gyrus Left 58 47 32 8.04

Other temporal areas
Posterior superior temporal sulcus Left 69 48 35 6.24
Posterior superior temporal sulcus Right 21 48 35 6.66

Temporoparietal areas
Supramarginal/angular gyrus Left 68 39 44 9.78
Supramarginal/angular gyrus Right 21 41 42 8.17

Parietal areas
Intraparietal sulcus (anterior) Right 28 38 56 13.89
Intraparietal sulcus (anterior) Left 64 46 57 12.12
Intraparietal sulcus (posterior) Left 58 31 54 12.12
Intraparietal sulcus (posterior) Right 32 31 54 10.33

Other parietal areas
Posterior cingulate cortex Right 40 40 53 7.73
Posterior cingulate cortex Left 50 39 53 7.56
Parieto-occipital fissure (precuneus) Left 53 29 51 8.68
Parieto-occipital fissure (precuneus) Right 37 29 49 8.16

Opercular/insular areas
Parietal operculum Left 65 50 44 13.45
Parietal operculum Right 26 53 44 9.17
Frontal operculum/anterior insula Right 28 77 38 5.10

Prefrontal areas
Middle frontal gyrus (BA9) Right 26 67 52 10.28
Middle frontal gyrus (BA9) Left 64 66 52 9.19
Middle frontal gyrus (BA46) Left 65 77 46 6.56
Middle frontal gyrus (BA46) Right 25 78 45 4.99
Superior frontal gyrus (BA8) Right 33 71 59 7.47
Superior frontal gyrus (BA8) Left 57 72 58 7.54
Superior frontal gyrus (BA6) Right 32 60 61 8.32
Superior frontal gyrus (BA6) Left 59 60 60 7.93
Medial superior frontal gyrus (BA6) — 45 57 62 6.44

Other frontal areas
Precentral gyrus (BA4) Left 65 55 58 9.85
Precentral gyrus (BA4) Right 26 54 58 9.46

Occipital areas
Calcarine fissure Left 52 14 34 9.24
Lateral occipital cortex Left 66 30 38 6.57
Lateral occipital cortex Right 23 33 36 5.03
Lingual gyrus — 45 24 37 6.62
Lingual gyrus Right 40 34 38 6.17

Temporo-occipital areas
Fusiform gyrus Right 28 30 29 9.12
Fusiform gyrus Left 61 30 30 5.72

Cerebellum
Crus I Right 23 25 21 5.15
Crus I Left 67 25 21 4.14
I–IV — 43 35 32 7.85

Subcortical areas
Ventral striatum Left 54 69 33 9.79
Ventral striatum Right 35 68 32 9.18
Thalamus — 45 57 41 7.79

Regions were identified based on the Harvard–Oxford in vivo probabilistic atlas, the Jülich cytoarchitectionic
probabilistic atlas, and the probabilistic cerebellar atlas available in FSL.
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