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Supplementary methods
Study population

Of the 35 patients recruited into the study, 25 completed Gamma synchrony testing at first contact and
follow-up, and 23 completed magnetic resonance imaging (MRI) at both sessions. The reasons for
noncompletion of testing are summarized below in Table S1:

Table S1: Summary of subjects who did not complete Gamma synchrony or MRI testing sessions, and resulting final numbers
in first-episode schizophrenia group

No. of participants completing Gamma synchrony at first contact and follow-up

Final no. of complete

No. recruited Noncompletion (no.) Reason for noncompletion (no.) datasets
“No-show” for follow-up testing, despite repeated rescheduling (3)
Unable to contact for follow-up testin 2
Gamma (10) . P g @) 25 with Gamma
Could not complete testing (3)
35 Artifact in data prevented its inclusion 2)
“No-show” for follow-up testing, despite repeated rescheduling (3)
Unable to contact for follow-up testin 2
MR (12) ptesling @) 23 with MRI
Could not complete follow-up testing 3)
Movement artifact in data prevented its inclusion 2)

MRI = magnetic resonance imaging.

Of the 25 complete Gamma synchrony datasets and 23 complete MRI datasets, a total of 13 had complete
datasets for both Gamma synchrony and MRI measures.

Methodologic issues in Gamma synchrony

Previous studies have investigated whether Gamma synchrony might reflect contributions from
electromyography and volume conduction. Investigations of button press results have revealed negligible
contamination of electroencephalography above 30 Hz." Volume conduction has been found to fall off
sharply at distances beyond 2 cm, which are particularly relevant to the long-range synchrony measured in
our study.” Furthermore, interhemispheric synchrony has been found to disappear with corpus callosum
transaction, indicating that it cannot be caused by volume conduction.” A detailed investigation of the
oddball task used in our study has also indicated that muscle contamination and volume conduction are
unlikely to contribute to Gamma synchrony within the 37.15-41.06 Hz frequency bin. The distribution of
Gamma synchrony has been found to differ from that of Gamma power over cortical regions, in contrast to
the volume conduction model, which posits that a single deep generating source would result in a similar
topography such that regions of high activity produce high synchrony.

Definition of MRI-search regions of interest

We parcellated grey matter images for both baseline and follow-up testing sessions into regions of interest
(ROIs) in Talairach space, using the automatic anatomical labelling masks.” These ROIs have been
established previously8 and correspond to those for Gamma frontal, temporal, parietal and occipital cortices
in both the left and right hemispheres. We defined the frontal cortical regions (left and right) in the axial
plane as all cerebrum anterior to the central sulcus and superior to the sylvian fissure (and excluded the
corpus callosum and insula). We defined the parietal cortical regions (left and right) in the sagittal plane as
all cerebrum superior and anterior to the parieto-occipital sulcus, posterior to the central sulcus and
superior to the corpus callosum. We defined the occipital cortical regions (left and right) as posterior to the
following boundaries: the anterosuperior border (parieto-occipital and temporo-occiptal sulci), lateral to the
midline (from where the parieto-occipital sulcus and horizontal ramus of the superior temporal sulcus) and
posteroinferior border (anterior calcarine sulcus, collateral sulcus and posterior transverse collateral sulcus).
The temporal cortical regions included the superior, middle and inferior gyri, with borders determined by
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the sylvian fissure, occipito-temporal sulcus, superior temporal sulcus and the lateral border of the
parahippocampal gyrus.” We quantified volumes for these grey matter search regions in terms of the sum of

the values of the constituent voxels.
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Fig. S1. Event-related potential for the midline frontal (Fz),
central (Cz) and parietal (Pz) sites elicited over the 0 to 500
ms time course in which Gamma synchrony was also
quantified. These event-related potentials show the
expected reduction in the P300 potential peaking around
300 ms poststimulus in first contact schizophrenia patients
relative to the healthy control subjects. This reduction
persisted and was more pronounced at follow-up relative to
both first contact and to healthy controls.

Supplementary Results

To provide a broader context for the interpretation
of synchrony data, the corresponding event-related
potentials across the time course of 0-500 ms were
derived for patients with a first episode of
schizophrenia at first contact relative to healthy
controls (Fig. S1).

Confirming the consistency with previous research,
first contact patients showed a marked reduction in
the P300 potential peaking around 300 ms post-
stimulus compared with controls, and this reduc-
tion persisted and was exacerbated at follow-up
retesting (Fig. S1).

Gamma synchrony: time-frequency plots

To confirm the Gamma frequency bin of primary
interest (namely the 37.15-41.06 Hz indicated in
previous research’) we also undertook time-
frequency plots across the range of the Gamma
band: for frequency bins centred at 31.28 (29.33-
33.24) Hz, 35.19 (33.24-37.15) Hz, 39.10 (37.15-
41.06) Hz, 43.01 (41.06-44.97) Hz and 46.92 (44.97-
48.88) Hz within the broad range of the Gamma
band. These plots showed the changes in
synchrony for each bin across the time course of 0
500 ms post-stimulus, at 50-ms intervals. Figure S2
(A-C) displays the plots for the right frontal, left
temporal and left parieto-occipital regions, which
showed significant effects in patients with
schizophrenia at first contact versus controls in the
focal analyses (see main text, Results). Phase is
quantifed in these plots as the inverse of circular
variance (or 1 minus circular variance) such that a
value of 1 represented maximum synchrony.

These plots confirmed that group differences
(patients with schizophrenia at first contact versus
controls) in synchrony were particularly apparent
for the 37.15-48.88 Hz frequency bin within the
Gamma band (Fig. S2), which is consistent with
previous evidence that the oddball task elicits
significant effects within this frequency bin.’
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Fig. S2. Time-frequency plots for the magnitude of the difference in synchrony in first episode schizophrenia patients
relative to healthy controls across frequency bins centred at 31.28 (29.33-33.24Hz), 35.19 (33.24-37.15Hz), 39.10
(37.15—41.06Hz), 43.01 (41.06—-44.97Hz) and 46.92 (44.97—48.88Hz) within the range of the Gamma band. These plots
are shown for the right frontal (A), left temporal (B) and left parietal-occipital (C) regions in which first episode
schizophrenia patients had significant deficits in synchrony at first contact. Schizophrenia patients showed a reduction
(indicated by darker shading) across the time course of 0-500ms in these regions; the black vertical line indicates

the demarcation of “early” synchrony (0150 ms) from “late” synchrony (200-500 ms). The threshold for a significant
(p < 0.05) reduction in schizophrenia was a magnitude of —0.2; reductions of —0.4 or greater were significant at p < 0.01.
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