Supplementary Methods

The effects of face-identity repetition and face familiarity were the main focus in the current study. However, there were several additional questions that could be addressed using the current data. 
One of these questions was whether there were any regions that were activated differently by different face identities. We therefore constructed a third model to investigate these face-identity effects. It consisted of subject-specific predictors for new faces and for each of the four face identities, and confound-mean predictors for each subject and run (Supplementary Fig. 1c). We performed six pairwise contrasts, one for each combination of the four face identities. All of these contrasts searched for brain regions that discriminate different face identities based on their activation.

Another question concerned the influence of view and lighting on face-related activity along the human (ventral) visual system. To investigate the effects of changes in view (V) and lighting (L), we constructed a fourth model. This model consisted of the following subject-specific predictors: left V-left L, left V-right L, right V-left L, right V-right L and new faces, and confound-mean predictors for each subject and run (Supplementary Fig. 1d). Orthogonal contrasts were used to test for main effects of view and lighting and for their interaction. 
Results were corrected for serial autocorrelation in the temporal domain. Maps were thresholded at a false discovery rate (FDR) of .01. 

ROI analysis for face-identity and view-and-lighting effects was performed as described in the method section of the main paper. Since the contrasts that tested for face-identity effects all investigated the same conceptual question (i.e whether a specific ROI was activated differently by different face identities), the face-identity results were corrected for multiple comparisons using Bonferroni correction.  
Supplementary Results

Face-identity: weak regional activation differences between the four individual faces
In order to find out whether there were any regions discriminating individual faces based on their regional-mean response amplitude, we performed six pairwise contrasts, one for each combination of the four familiar faces. Mapping yielded significant results for only one of these comparisons (FDR < .01). Bilateral regions, overlapping with OFA and with the inferior and posterior parts of FFA, showed stronger activation for one face identity than for the other. The more powerful ROI analysis yielded effects in the same regions: OFA and FFA both showed significant effects for three out of the six pairwise face-identity comparisons (including the contrast that yielded significant mapping results), whereas the other ROIs did not (p < .05 Bonferroni-corrected). 

View and lighting effects: counterlit faces elicited more activity than congruently lit faces in early visual and posterior inferior temporal cortex 

We first investigated the main effects of view and lighting by comparing left with right view, and left with right lighting. A main effect of view was observed, indicated by a larger response to faces seen from a left than right view in left early visual regions and posterior medial fusiform gyrus. Regions with similar locations in the right hemisphere showed the opposite effect. This effect was qualitatively similar across the two different lightings and can be explained by the location of the fixation cross. As shown in Supplementary Fig. 1, the fixation cross was placed close to the bridge of the nose. Consequently, faces seen from a left view covered a larger part of the right visual hemifield than the left, and therefore elicited stronger responses in early visual regions in the left hemisphere, and vice versa. Comparing left with right lighting did not yield any significant results. 

We then investigated the interaction between view and lighting by contrasting faces with incongruent view and lighting (counterlit faces, Fig. 1a) with congruently lit faces.  Counterlit faces elicited a larger response than congruently lit faces in early visual regions (predominantly left), bilateral lateral occipital regions and bilateral posterior medial fusiform gyrus (FDR < .01). Interestingly, this effect was greater in left than right early visual regions. The above regions overlapped with the lateral part of left EVC, the superior parts of OFA and the very posterior parts of FFA and PPA. These results indicate that, even though all faces in the current experiment had the same light energy, there still is an effect of view and lighting combined. A possible explanation might be that faces encountered in daily life are more often congruently lit than counterlit. Interestingly, our reaction time data showed higher reaction times to counterlit than congruently lit faces. These findings indicate an association between behavioral and neuroimaging measures. 

ROI results for view and lighting effects were consistent with the mapping results.

Overall, these results suggest that face view and lighting modulate face-related activity early in the visual processing stream, but less so in higher-order visual regions, consistent with the idea that higher regions abstract from these accidental properties to some degree.  
Supplementary Discussion

Widespread response increase for new as compared to seen faces

The new faces in the current experiment were not only novel stimuli; they also were targets (the subjects’ task involved indicating whether the shown face was new or familiar) with a presentation frequency similar to standard oddball paradigms (~10% of the face images). Therefore, we cannot precisely determine the relative contributions of novelty, target detection, and infrequent presentation to the observed widespread increase in response. Previous literature indicates that infrequent presentation might have played a larger role than target detection or novelty (Kiehl et al. 2001; Eger et al. 2005; Leveroni et al. 2000). Any of the factors described above, or a combination of them, could have induced significant attentional effects resulting in the observed widespread response increase for new as compared to seen faces. 
Why did seen and known faces elicit equal activations?
Based on previous studies, we expected to find a stronger response to known than seen faces in regions involved in the automatic activation of biographical knowledge associated with a face. A premier candidate region for showing this effect was aIT, because anterior temporal regions have been reported to be involved in representing (auto)biographical knowledge (Haxby et al. 2000; Leveroni et al. 2000; Gorno-Tempini et al. 1998; Tranel et al. 1997). In addition, atrophy of the (left) anterior and lateral temporal lobes has been associated with loss of semantic knowledge, a condition known as semantic dementia (e.g. Chan et al. 2001; McClelland and Rogers 2003; Mummery et al. 2000). When right temporal atrophy is involved, this condition can result in prosopagnosia (Busigny et al. 2009; Czarnecki et al. 2008; see also Evans et al. 1995). Furthermore, a recent transcranial-magnetic-stimulation (TMS) study in healthy participants reported results consistent with a role of the anterior temporal lobes in semantic processing (Pobric et al. 2007). Besides searching for “direct” effects of added biographical knowledge (by directly comparing activation to seen with activation to known faces), we also searched for “indirect” effects by investigating whether face-identity repetition effects were different for seen than known faces. However, there were no regions showing either a main or a consistent interaction effect of conceptual familiarity. Interpretations of our findings will be discussed below. 

First, it could be that signal dropout in anterior temporal regions or repetition-related decreases in response (see also Gobbini et al. 2004) occluded conceptual familiarity effects. Note, however, that we acquired fMRI data at high-resolution with a 16-channel head coil. This enhances the signal in the anterior temporal lobes (Bellgowan et al. 2006). Nevertheless, it remains possible that the signal was still too weak to reveal conceptual familiarity effects in spatial-mean activity. 

Second, it could be that there indeed was no conceptual familiarity effect. One reason for this might be that the difference between seen and known faces was less than experienced by our participants in their daily lives. Furthermore, even though participants might have automatically activated the recently memorized biographical information (Bruce and Young 1986; Sergent et al. 1992), this was not necessary for performing the task. Alternatively, conceptual face-information may be co-represented with the associated perceptual face information. In other words, both seen and known faces can be considered unique entities. Unique entities are exemplars that are a class of their own (e.g. famous faces), because they are associated with unique semantic and/or fine-grained physical information (Damasio et al. 1996; Tranel et al. 1997). The anterior temporal lobes have been shown to be involved in recognition of unique entities (Damasio et al. 1996; Gorno-Tempini and Price 2001; Grabowski et al. 2001; Tranel et al. 1997). Since both seen and known faces can be considered unique entities, they may elicit indistinguishable activations in aIT. Related to this idea, it could be that face representations in aIT are perceptual in nature. Each face-identity has its own idiosyncratic perceptual features and these could form the basis of an abstract perceptual representation. Seen and known faces are both equally perceptually familiar and would therefore be associated with indistinguishable activations in aIT. However, right anterior temporal lobe atrophy is not only associated with impaired face-recognition performance, but also with impaired person-recognition from name (e.g. Busigny et al. 2009; Evans et al. 1995), suggesting that the representation may not be purely perceptual.
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Supplementary Table
	Condition
	Count
	Proportion 

	new
	880
	

	familiar
	8448
	

	rep0 
(change)
	5929
	0.70

	rep

(consecutive face-identity repetition)
	2519
	0.30

	rep1

            different

exact
	2011

760

1251
	0.80

0.38

0.62

	rep2
different

exact
	376

281

95
	0.15

0.75

0.25

	rep3
different

exact
	90

39

51
	0.04

0.43

0.57

	rep4
different

exact
	37

31

6
	0.01

0.84

0.16

	rep5
different

exact
	5

0

5
	0.00

0

1.00

	baseline
	1760
	

	total
	11088
	


This table shows trial counts for new and familiar faces for the full set of data (8 subjects, 11 runs/subject). The trial counts for familiar faces are split out for the different face-identity-repetition conditions. Trial counts of subordinate categories (rep0, rep, and rep1-5) are expressed as proportion of their superordinate category.

Face-familiarity Test Material

Multiple-choice example questions 
1) Which of these photographs displays Peter? 
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e) I don’t know.

2) Which of these people has two children? 
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e) I don’t know.
3) What description fits this person best? 

[image: image8.jpg]



a) He brews his own beer                                                                                                               
b) He owns a squirrel shelter

c) He designs his own clothes

d) He has a squirrel as pet

e) I don’t know.

Perceptual face-familiarity test
Subjects had to detect the unfamiliar faces. Shown here is the answer sheet, with circles around the unfamiliar faces. 
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Supplementary Figures
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Supplementary Figure 1. Models that were used for analysis. This figure displays an example stimulus sequence for the first 35 data volumes of a run, and associated design matrices. The colors of the frames around the stimuli correspond to the colors of the associated predictors. a. Model to test for consecutive face-identity repetition effects. b. Model to test for face-familiarity effects. c. Model to test for face-identity effects. d. Model to test for view and lighting effects. Note that all predictors were subject-specific, hence each depicted predictor represents eight predictors (one for each subject). Confound mean predictors are not shown in this figure.
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Supplementary Figure 2. The bilateral foveal confluence (FOV) of retinotopic areas V1/2/3 also showed more activation for face-identity change than repetition. This effect was present for both exact-image and different-image face-identity repetition. Graphs show beta-values and associated standard errors for the new (red), rep0 (i.e. identity change; light blue), rep1_different (blue), rep1_exact (blue grey), and rep2 (dark blue) predictors, averaged across subjects. Values for the rep3, rep4, and rep5 predictors are not shown, since these were based on only few trials. Six relevant contrasts (new versus rep0, rep0 versus rep1_different, rep0 versus rep1_exact, rep1_different versus rep1_exact, rep1_different versus rep2, and rep1_exact versus rep2) were tested for significance. For both regions, the new versus rep0 contrast was significant (p < .01) and the rep1_different versus rep2 contrast was marginally significant (p < .10) (both not shown). For the other four tested contrasts, significant contrasts are shown and denoted with ** (p < .01) or * (p < .05). We created our left and right FOV ROIs by placing spheres with a volume of 1437 mm3 each at center Talairach coordinates taken from Dougherty et al. 2003).
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Supplementary Figure 3. Control analysis for face-identity repetition using half of the data (six runs per subject). As compared to the full data set results (Fig. 3), effects are less widespread, which is clearly visible for the different-image contrast. a. Face-identity change (rep0) versus first consecutive different-image face-identity repetition (rep1_different) (FDR < .05). b. Face-identity change versus first consecutive exact-image face-identity repetition (rep1_exact). In both panels, fixed-effects group results are displayed on single-subject high-resolution anatomical slices. Position of the measured slab is indicated by transparent masks overlaid on sagittal and coronal slices. Slices along different points on the x, y and z axes show stronger activation for rep0 than rep1 (orange/yellow) in early visual cortex as well as in inferior temporal regions, overlapping with OFA, FFA and PPA. There were no regions showing more activation for rep1 than rep0. 
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Supplementary Figure 4. ROI control analysis for face-identity repetition using half of the data (six runs per subject). OFA and FFA, as well as EVC and PPA showed decreased activation with face-identity repetition. Most regions show weaker effects for the different-image contrast as compared to the full data set results (Fig. 4). Approximate ROI locations are shown (in green) on a ventral view of the cortex (shown here: MNI template colin27). Graphs show beta-values and associated standard errors for the new (red), rep0 (i.e. identity change; light blue), rep1_different (blue), rep1_exact (blue grey), and rep2 (dark blue) predictors, averaged across subjects. Values for the rep3, rep4, and rep5 predictors are not shown, since these were based on only few trials. Five relevant contrasts (new versus rep0, rep0 versus rep1_different, rep0 versus rep1_exact, rep1_different versus rep1_exact, and rep1_exact versus rep2) were tested for significance. The new versus rep0 contrast was significant for all tested regions (p < .01) (not shown). For the other four tested contrasts, significant contrasts are shown and denoted with ** (p < .01) or * (p < .05). ROIs were defined using independent data. See Table 1 for abbreviations and ROI details (including ROI-defining contrasts). 
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