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in schizophrenia
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Our brains are good at extracting and pro-
cessing social contextual cues. Ongoing
information is rapidly linked to memory
traces of previous experiences, allowing us
to generate predictions which help us inter-
pret daily situations. These predictions are
a core aspect of human cognition as long as
they make social behaviors more efficient.
Current evidence, however, suggests that
schizophrenia patients are less able to ben-
efit from context and, consequently, social
impairments are commonly observed in
this complex disorder.

Over the last decades, event-related
potentials (ERPs) have been used to
investigate the electrophysiological cor-
relates of several memory processes. In
classical explicit memory experiments,
familiarity (the subjective experience of
knowing an item — e.g., a face-without
being able to retrieve any further episodic
information) has been associated with a
mid-frontal old/new difference occurring
in the 300-500 ms window, often called
“FN400” (Rugg and Curran, 2007). For
example, the comparison of ERPs on hits
and correct rejections (old/new effects)
during face recognition, lead to higher
FN400 amplitudes for correctly rejected
new items than for correctly recognized
old ones. Importantly, this difference is
observed despite recognition is followed
by the recollection of specific details asso-
ciated to the item (e.g., occupations asso-

ciated with the faces, Curran and Hancock,
2007). This lack of ability in retrieving
episodic details is attributed to the fact
that it is perceived out of the context in
which is commonly embedded.

Recently, Guillaume et al. (2012) have
investigated FN400 old/new effects in schiz-
ophrenia during face recognition. The aim
of their study was to evaluate if familiarity
was affected by contextual information mis-
matching in schizophrenia patients versus
controls by manipulating the background in
which faces appeared. This resulted in three
conditions: old (faces that were presented on
the study phase with the same background),
different (faces that were presented on the
study phase with a different background),
and new condition (faces that were not pre-
sented on the study phase). They found that,
across conditions, schizophrenia patients
showed greater FN400 amplitude com-
pared to controls. Moreover, in the patients,
the FN400 amplitude was the same in the
different and new conditions suggesting that
familiarity was severely disrupted when the
context in which faces appeared was changed.

Although correlates of familiarity have
been classically linked to the FN400 (Rugg
and Curran, 2007), recent work (Voss et al.,
2012) has called into question this tradi-
tionally accepted linkage, suggesting that
modulations in this component could be
actually indexing implicit conceptual mem-
ory processing instead of familiarity per se.
Itis important to note that the “F”in FN400
indicates a more frontal topographical dis-
tribution compared to the similar N400
component found for words semantically
anomalous to the preceding context. While
this difference in the scalp activity is consist-
ent with the existence of distinct roles for
each negativity (FN400 in familiarity versus

N400 in language), it has been suggested
(Kutas and Federmeier, 2011) that the clas-
sical N400 and the FN400 could be indexing
an analog process.

In our view, both proposals are justi-
fied and can explain, in a more parsimo-
nious fashion, current FN400-related data.
However, based on the possible functional
analogy between the FN400 and the N400
and also on current neuroanatomical evi-
dence suggesting frontal and temporal
sources (Halgren et al., 2002; Voss et al.,
2008; Ibanez et al., 2012), we propose that
this component might be reflecting a more
general process regarding implicit contex-
tual facilitation.

We have recently proposed that the
N400 reflects the activation of a contex-
tual frontotemporal network responsible
for the instantiation of meaning construc-
tion under the crucial role of context-based
information (Amoruso et al., 2011; Ibanez
and Manes, 2012). In our model, similar to
the one proposed by Bar (2004) for object
recognition, frontal regions would play a
key role in updating ongoing contextual
information in working memory and inte-
grating it with semantic knowledge about
target-context associations and their learn-
ing value stored in temporal regions. Taken
together, information about current and
previous experiences is used by the brain
in order to make focused predictions to
facilitate the interpretation of the ongoing
situation.

Furthermore, our model is supported by
current experimental evidence from elec-
trocorticography (ECoG) direct recordings
(Ibanez et al., 2012) and source estimation
(Halgren et al., 2002) which suggests that
the scalp-recorded N400 reflects the coor-
dinated activity of multiple brain areas,
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including temporal and frontal regions.
Importantly, these two regions, also thought
to be involved in the FN400 generation
(Voss et al., 2012), are the most affected in
schizophrenia, at structural, and functional
level (Wong and Van Tol, 2003).

Contextual deficits seem to be the core
of N400 abnormal modulations found
in schizophrenia (Kumar and Debruille,
2004; Ibdnez et al., 2011). Moreover, con-
textual impairments seem to be present in
this condition, from the basic perceptual
level (Chambon et al., 2008) to the higher
aspects of social cognition (Chung et al.,
2011). FN400 abnormal modulations in
schizophrenia patients found by Guillaume
et al. (2012) can be explained as a disrup-
tion in the integration of contextual cues in
the frontotemporal network. More specifi-
cally, the greater FN400 amplitude showed
by these patients compared to controls
suggests that they are not able to benefit
from context, maybe due to a reduction in
functional connections between frontal and
temporal lobes. This aforementioned dis-
ruption can be more specifically understood
in terms of an inability to maintain a rep-
resentation of context in working memory
(Cohen and Servan-Schreiber, 1999).

In this view, the FN400 component would
indexes a more general and constructive pro-
cess regarding implicit context-based facili-
tation in the brain, a process that is severely
disrupted in schizophrenia. By this means,
our approach would be able to explain not
only normal old-new FN400 effects and
N400 classic modulations, but also schizo-
phrenia abnormal ones, providing a broader

and unified framework to interpret the N400
findings and the contextual impairments
observed in this complex disorder.
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