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stronger on the left) whereas in fMRI studies, right hemisphere 
homologues of the left temporal–parietal change detection regions 
are rarely activated. This may be due to differences in the goals of 
data analyses undertaken in typical fMRI and source-localization 
studies, in particular, the relatively stringent criteria used to guard 
against false positives in fMRI analyses. Interestingly, functional 
connectivity analyses in Zevin et al. (2010) show strong correlation 
between regions identified in change-detection experiments and 
their right homologues. Finally, we note that the source analyses 
conducted here did not provide any evidence for a frontal genera-
tor, a finding that has been inconsistent in LORETA analyses of the 
MMN (see review in Deouell, 2007).

Conclusions
Because it begins so soon after stimulus presentation, and because 
it can be elicited in the absence of an overt task, the MMN is often 
treated as an index of perceptual abilities (Näätänen et al., 2001). 
Differences in properties of the MMN to the same stimuli between 
groups can be interpreted as reflecting differences in pre-attentive 
perceptual processes (Näätänen et al., 1997). Previous studies have, 
however, been inconclusive with respect to whether experienced, 
relatively proficient speakers of a second language differ from native 
speakers in the MMN to speech contrasts in that language (Winkler 
et al., 1999). The current data provide some insight into why this 
has been so. Although no differences were observed in waveform 
analyses of the MMN, topographic and source analyses of the same 
time window revealed clear differences between native and non-
native speakers in the laterality of this response, demonstrating an 
advantage for topographic analyses in characterizing subtle popula-
tion differences related to language experience, and suggesting an 
intriguing direction for further research.
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on the left for EL1 participants, but on the right for JL1 partici-
pants. Source localization of the MMN and MMNm has previ-
ously revealed evidence for left lateralization for native-language 
speech contrasts (Alho et al., 1998; Maurer et al., 2003b; but see 
Jaramillo et  al., 2001), in contrast to the MMN for non-speech 
stimuli, which is typically right-lateralized (Paavilainen et al., 1991; 
Levänen et al., 1996). Laterality differences are particularly striking 
in studies that directly compare speech and non-speech stimuli 
(Rinne et al., 1999; Shtyrov et al., 2000, 2005; Takegata et al., 2004; 
Becker and Reinvang, 2007; see Tervaniemi and Hugdahl, 2003 
for review). Furthermore, studies that have directly contrasted the 
MMN elicited by native and unfamiliar non-native contrasts thus 
far suggest that the MMN for native contrasts is more left-lateralized 
(Näätänen et al., 1997; Shestakova et al., 2002; Zhang et al., 2005, 
Experiment 1, but see Experiment 2; Kirmse et al., 2008). Thus, 
the laterality differences observed between English and Japanese 
speakers in the current study may be interpreted as reflecting dif-
ferences in the degree to which the speech contrasts are treated as 
phonetic during pre-attentive processing, although this inference 
could be strengthened in future research by direct within-subjects 
comparisons including non-speech or native-language contrasts 
for the Japanese speakers.

MMN, metabolic measures of change detection and the 
temporal–parietal junction
One motivation for conducting source analysis is to facilitate 
comparison with results from metabolic imaging studies, and the 
sources identified in the current study are in fact similar to what 
has been observed in fMRI studies of phonemic change detection. 
A meta-analysis of fMRI and PET studies designed explicitly to 
observe passive responses similar to the MMN (Celsis et al., 1999; 
Tervaniemi et al., 2000; Jacquemot et al., 2003; Dehaene-Lambertz 
et  al., 2005; Zevin and McCandliss, 2005; Joanisse et  al., 2007) 
conducted by Zevin et al. (2010) revealed a consensus activation 
somewhat medial and superior (tal = −40, −33, 20) relative to the 
peak response identified in the current analyses of native English 
speakers. This difference is plausibly within the error that might 
be expected due to the inherently low spatial resolution of EEG 
data. A more serious difference between data from the two imaging 
modalities is that laterality is relative in MMN data (bilateral, but 
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Figure S1 | Event-related potentials from Native English speakers for the Standard, Deviant and MMN in the 10-20 system. Electrodes outlined in blue 

were used in laterality analyses reported in Figures 5 and 6.
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Figure S2 | Event-related potentials from Native Japanese speakers for the Standard, Deviant and MMN in the 10-20 system. Electrodes outlined in blue 
were used in laterality analyses reported in Figures 5 and 6.


