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Fig. 1 Example of Japanese manga used in the present study
A: Excerpt of a double-page spread with one or two colored frames per spread. B: Original
excerpt in monochrome, i.e., uncolored. C: Excerpt with one or two frames in
complementary colors, i.e., color-inverted. This manga story is titled “Arte” by Kei
Ohkubo (©Coamix Co., Ltd).
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Fig. 2 Example of a one-page manga, and stimulus presentation
A: Color version. B: Monochrome version. This original manga was drawn by Ryuji Tsugihara
(©Coamix Co., Ltd). C: Scanning run with color bars. The diagram shows a temporal sequence
of stimuli. Under the conditions A, B, and C, the manga story was presented with colored,
uncolored, and inverted stimuli (see Fig. 1), respectively; this order was fully permutated among
the participants. D: Scanning run with one-page manga. The same one-page manga was
presented in either the Color-Monochrome or Monochrome-Color order (see Fig. 2A,B).
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BAF ¥ v O EPLERICOWT, PREMEDHEZIC
EHLETRAIA RAEAL I v 7 DOMIE%AT\», The
Montreal Neurological Institute (MNI) TEZE X N7 {1
I~TEHME L 720 & H1C, 9 mm FWHM (full-width at half-
maximum) @ isotopic Gaussian kernel IC X - TH#F{E L,
KW 7 4 X% 1/128Hz DAL RZR T 4 LR EFn
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Fig. 3 Degree of understanding of the story “Arte”
The contextual understanding of the story was examined for each
participant after the experiment, which was rated on a 10-point
scale. The histogram shows the frequency distribution of the rated
scores for the participants. The dashed line indicates the threshold
of reliable understanding.
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Fig. 4 Localized and color-selective activations in the fusiform gyrus
A: Results of the comparison between color bars and baseline conditions. Significantly activated regions
are projected in three orthogonal planes (sagittal, coronal, and horizontal from the top left panel), as
well as onto the back, right, and left (L) views of the surface-rendered standard brain. The most ventral
portion of the activated cluster is the fusiform gyrus, one in each hemisphere. B: Signal changes under
the Colored, Uncolored, and Inverted conditions (see Fig. 1) are shown for the left (L, filled bars) and
right (R, open bars) fusiform gyri. Error bars are the standard error of the mean (SEM).

*p<0.05.
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Fig. 5 Temporal changes in activations of the fusiform gyrus
A: Responses to color bars during the first and second presentations within the same
scanning runs are shown for the left (L, open bars) and right (R, filled bars) fusiform gyri.
B: Responses to the manga story (“Arte”; see Fig. 1) under the Colored (white bars),
Uncolored (gray bars), and Inverted (black bars) conditions are shown for the bilateral
fusiform gyri, separately during the first-half and second-half runs. Note the
habituation effect occurs only under the Inverted condition, which was unnatural and

caught attention initially. Error bars are SEM.

*p<0.05, ns: not significant.
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Fig. 6 Effects of the presentation order of color and monochrome manga
A: The degree of empathy is shown in the order from color (open bars) to monochrome
(mono, filled bars), or from monochrome to color during the presentation of one-page
manga (see Fig. 2). B: Responses to the one-page manga are shown for the bilateral
fusiform gyri, separately in the order from color to monochrome, or from monochrome
to color. Note the enhanced empathy and responses to the monochrome manga,

which was presented first. Error bars are SEM.

*p<0.05, ns: not significant.
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Abstract

The color center exists in the bilateral fusiform gyrus, but it is unknown whether this region also functions when one retrieves
color information through the context of a story. To compare the effects of presentation condition/order between color and
monochrome on activations in the color center, we used high-quality cartoons with a full story. We hypothesize that retrieval of
colors based on the context can be much more than color retrieval through object vision. The participants performed two sets of
an empathy task while their brain activations were quantified by functional magnetic resonance imaging. While color-selective
activations were observed in the bilateral fusiform gyrus, habituation effects were observed only under the condition in which
unnatural inverted colors were used. We confirmed that the responses of these regions to cartoons in monochrome were at the
control level of color-bars even for second-half scanning runs. Moreover, when a full story cartoon on one page was presented
first in monochrome, strong activations were elicited in the bilateral fusiform gyrus, which demonstrated an interaction effect
similar to that of the degree of empathy. These results indicate that colors were retrieved in the brain based on the context of a
cartoon.
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