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hinati fgb | ’t t Y; £ 2 qiven hermisoh SPN vs BSQ (1) Brain activation pattern of language production versus recitation is shown in correction; (ii) head motion realignment; (iii) normalization to MNI
combination ot brain structures ot a given hemisphere. Fig. 2. Most active areas are related with language, such as Broca and template; (iv) extraction of tissue-based masks (based on Freesurfer);
@ Language lateralization and hand preference are 95 | . aE 15T, Wernicke areas, precuneus, middle and superior temporal gyrus and frontal (V) nuisance regression for data denoising [5, 6].
particular cases of HS [1, 2]. ' - | gyrus.
N e i . . . The statistical parametric map of sentence generation versus recitation
O I\/Ilqure rt]hah 92‘;{0 _Ofl the Ovefaf” DOtI_f)Ulat'OT ItS ”ElJ_ht Qé}niﬁd 2 No significant differences were found among languages neither among left and ® contrast was cgmputed . AF&I. J
I( f”)] a_‘"”ﬁ €l language function co-iateraiized in the right handed bilinguals when comparing the brain activation pattern of
eft hemisphere. - L . . . L .
Around 250/ ¢ loft handers (LH * ambilateral language production versus recitation at the group level. @ The hemispheric functional laterality index (LI) applied to the sentence
Qstr(c))?m veat Oic(:)al elan auaees I(atel)raﬁ)irzeast%?q E:IT Itr?eer?i ?\: generation versus recitation individual t-map was computed in SPM
hemig >|/’]er2p[3] guag J (3 The distribution of LI scores shows more negative values in LH in comparison using the LI toolbox [7]. It is computed as follows:
@ Multiple ztudies .of HS do not consider the linguistic N RH’ accor_ding t(-) previou_s findings [3]' carly bilinguals show more activation
o _ _ ambilateral activation in comparison to monolinguals (see Fig. 3). y left Y activation,.
competences of the participants, in particular, whether Iy mwf right
subjects speak one language (i.e. monolingual) or Laterality index (LI) for RIGHT handed bilinguals Laterality index (LI) for LEFT handed bilinguals ~ _activationg, N
several languages (i.e. bilingual or multilingual). A meta- . 0.01 16| wem Spanish 6] spanish 2 mwf + 2. activation,ign
analysis [4] found that early bilinguals showed bilateral 1651 UnG. PV, | = pesaue ] s o mask weighting factor
hemisphere involvement for both languages, while -
. ags 12 - -
monolinguals and late bilinguals, showed leit o . LI was computed with a bootstrap algorithm using the positive t-map, a
hemisphere dominance. = c lower bootstrap sample of 5 voxels and higher sample size of 1,000
@ Nevertheless, little is yet known about how handedness g g °7 voxels, and a resample ratio of k= 0.25. Values ranging between -100
affects brain lateralization in bilinguals. 6 - 6 - and +100, with -100 being a purely right and +100 a purely left
4 4- activation.
. ‘" II 2 @ LI was computed for each participant and language (LI-SPN and LI-
Experiment T-test unc. p<0.001 o Hm m w00 O O BN
0 . . | BSQ).
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@ One ;]uhr!d[]eld an? _ele;/ebr_ll_earlyl (agf_ _Of aquéISItlon <6 Figure 2. Brain activation pattern of language production versus recitation. Brain activation pattern is Eiigforgera?ﬁsD\i/iittLithﬁlteioIglis?:ibtlti:ncoorfesthien I_Ilef;cg?:s ric%rr]r:pg{aelzjdir%rr?”tiﬁegL:r?g?vizzgl ftorrn:p?s?hoflasne%?:r?cee. @ Statistical inference was performed at (i) the group level to evaluate
ears) hi -proficient bilingual participants (mean age i il i - - : : - L "
Y Jy"p : J P p- : J sh_own for left (LH) and right handed (RH)- bilinguals in both languages, _Spanlsh (SPN) _and Basque (BSQ). A generation versus recitation contrast. A negative (positive) LI score means higher activation in the right differences In the brain activation maps of the LH versus RH b”'nguals
26.19 £+ 6.15 years; 59 F) were scanned in a 3T Siemens paired t-test was performed to study the differences among languages (right part of the figure) and two sample . : »
5 ; _F " .MR ! h 9 £ 2 task MR a t-test o study differences between LH and RH bilinguals (at the bottom). (left) hemisphere. Values close to 0 means bilateral brain activation during the task. (two sample t-test) and among languages (paired t-test); and (ii) the
(glFSergaEIIDI Scanner.TRﬁ_yEligS(e);\éVSen al\jB ot ru_n65 individual level to study the differences in LI scores of LH versus RH
(. ) _seguence, T ms, actor=o, Laterality index (LI) Laterality Index (LI) bilinguals.
flip angle=56°voxel size=2.4x2.4x2.4 mm3, 66 slices, . x
matrix size=88x88, 452 scans) while doing a speech 807 Handedness - - (4) Regression analysis show that some participants have
production task in Basque (BSQ) and Spanish (SPN). — Right 60 - 1 different LI scores depending on the language. This
Left - -
| | | | 60 - o . result suggest that we have to carefully consider the k _h 11 11
@ During the fMRI session, Subjects were presented during linguistic competences of each individual. A higher Ta e-nome essage
1 sec white line drawing pictures on a black screen, 40 - correlation value was found between the LI index of - | | -
which were either scrambled pieces randomly distributed Spanish and Basque in LH in comparison to RH (see @ Early biliguals show more bilateral brain activation in language related
or a cartoon depicting a scene. Right after presentation of Fig. 4 - left). areas during covert speech production.
a picture, the subject had to covertly generate either the . 20 - _ _ o _
list of months of the year or a sentence describing the 3 () Significant differences were found in the LI scores of @ Necessity of performing analyses at the level of individual subjects to
cartoon. More detailed information about the task in [3]. ¢ RH versus LH bilinguals in Spanish (p=0.003) and in investigate HS of language.
= 0 - —— Basgue (p=0.024 Fig. 4 - right). Y : L - L : :
- 1 que (p ) (see Fig ght) @ Our study highlitghs the importance of considering linguistic profiles in
¢ determining HS in single subjects.
50 (6> No significant differences were found among languages
N 1 \ in LH (p=0.654) and RH (p=0.261) (see Fig. 4 - right).
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