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Introduction 2. The Ia.ngu.age-resporj.sive rggigps show_ed the largest % signal change
to the native intact condition, significantly higher than the degraded |
Languages differ in a wide array of characteristics; however, this cross- condition (p<0.0005) and the foreign condition (p<0.0002). i |
linguistic richness and diversity is severely under-investigated in most This response was highly selective to language. Responses to the native T E - = m==g
psychohpgmshc and neurobiological research, with most studies focusing intact condition was significantly higher than responses to the math task EE = & =
on English and a handful of Western European languages (Bornkessel- (p<0.0002) and spatial working memory task (p<0.0002). Both tasks elicit ;
Schlesewsky & Schlesewsky, 2016). robust responses in the domain-general multiple demand (MD) network ° E e = E
To test whether the general functional architecture of language is similar (Duncan, 2010). §emaas cmcas =
across typologically varied languages, we undertook a large fMRI study This pattern is observed across all languages tested, as observed in Fig 1. o -
spanning 45 languages across 11 language families (Afro-Asiatic, ’ v e =
Austronesian, Dravidian, Indo-European, Japonic, Koreanic,Niger-Congo, o N
Sino-Tibetan, Turkic, and Uralic) as well as one isolate (Basque)_ Indo- # - L, Armenian|| Afro-Asiatic Fig .2. Correlations between the language and MD system while listening to stories (left) and during
European = s I sy | - I_ o resting state (left).
\? B M__L"’, ; m;qian Arabic Hebrew _
_ — _ — : 3. The functional correlation analyses revealed that the language network is
alie germanic Celtic || Austro-Asiatic Austronesian highly internally integrated, with the regions showing strong correlations
Participants. Neural responses were recorded from 86 participants (2 per L [ S N S v B 0 B during both rest and story comprehension, and r=~0 correlation with the
' Catalan  French Afrikaans  Danish rish == Vietnamese =" Tagalog regions of the MD network, as seen in figure 2. This replicates Blank et al

language, except three languages where only one participant was tested)
Imaging. Structural and functional MRI data collected on a 3 Tesla Siemens

Trio scanner with a 32-channel head coill. I - "'"f' L = I —— || b= - “ "+ mm )
Tasks Participants listened to passages of ‘Alice in Wonderland’ in their | I | Wi o rela Conclusion

Hellenic || Dravidian

(2010)’s results from English to other languages.

native language, as well as acoustically degraded versions of those I | Japonic 0 tablish that the lan etwork’s universalit oss 45
passages, and passages in a foreign language. The Alice Localizer will . - i - s - LR BN L lm - = o d.?frer r\:\;e Ier?a N 'r? 'tse toa ogL:Zgﬁ elev;ltolatzrallj' gft'eoialgelzgtivit ‘o
soon be available in http://web.mit.edu/evlab/aliceloc/ Romanian  Spanish || German  Norwegian  Swedish Japanese oo o merenht languages in | pography,  1er-ia 2ation, y

. _ : _ _ _ language over other tasks, and synchronicity during both resting state and a
To assess the selectivity of the language-responsive areas for language Balto-Slavic Niger-Congo Sino-Tibetan naturalistic language paradigm.
(Fedorenko et al,, 2011),.part|c_|pants. _also periormed a) a spatial working L _ I! - I II T | . B AR S— * W This work lays the foundation for future investigations of fine-grained
memory task and b) an arithmetic addition task. - . o " e Swahil ... S . L . . . . L L. . .

elarusian  Bulgarian zec atvian thuanian linguistic manipulations to uncover potential dissociations in their neural

Finally, participants performed two naturalistic cognition paradigms: a implementation cross-linguistically
L L '

resting state scan, and a ~5-minute long passage in their native language. e Bwme Bee b : { TR
Polish Russian Serbocroatian Slovene Ukrainian Finmish Hunga‘fivan Refe rences

Indo-Iranian Turkic Isolate
| | I < Blank, I., Kanwisher, N., & Fedorenko, E. (2014). A functional dissociation between language and
| | N II __ = N - j| [SE— multiple-demand systems revealed in patterns of BOLD signal fluctuations. Journal of
1. The activation landscape for the intact>degraded and the intact>foreign Fasi__ Gujara Hindi  Nepali  Maratn e Basaue gifgi’;’;ﬁfgﬁﬁ;xfé1|1O:1S1;§ésewsky M. (2016). The importance of linguistic typology for the
IC(?[ntraIStSIJfS COﬂSlfS::efr:tfaCr:)SIS Iac??uages’ ICOVret_rlng eX!:tehnS;VG portlon? Cif the BNative Intact BNative Degraded Foreign .MD Hard MD Easy .Math Hard Math Easy neurObiOIOgy of language' LinngﬁC TypOlOgy’ 20(3)’ 615-621.
aleral surfaces or 1eft Trontal and tempaoral cortices, witn stronger activity In Duncan, J. (2010). The multiple-demand (MD) system of the primate brain: mental programs for
the left hemisphere (ps<0.0009) Fig 1. Responses of language responsive regions to the Alice task (Native Intact, Degraded and intelligent behaviour. Trends in cogn/tl\{e sciences, 14(4), 172'_179' o | o
Foreign), spatial working memory task (MD Hard, MD Easy) and arithmetic task (Math Hard, Math Fedorenko, E., Behr, M. K., & Kanwisher, N. (2011). Functional specificity for high-level linguistic

Easy) across language families. processing in the human brain. Proceedings of the National Academy of Sciences, 201112937 .
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