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Humans and primates can quickly recognize visual objects regardless of their left-right
orientation. This mirror-invariance probably contributed to the species survival in evolutionary
perspectives, but this very competency needs to be 'unlearned' for reading acquisition in order to
correctly identify letters (e.g. to distinguish a 'b' from a 'd"). In a first study, we presented pairs of
visual objects (faces, houses, tools and letter-strings) to adult literates and illiterates while
manipulating the left-right orientation of the stimuli. Participants judged whether the pairs were
'same’ or 'different’ regardless of orientation. The results revealed a large amount of behavioral
cost to respond ‘same' in mirror-trials, which was proportional to the literacy level but was
present only for letter-like stimuli. A strong bias to respond 'different’ in mirrored-strings was also
observed in good readers but not in illiterates. In a second experiment, we used an fMRI priming
paradigm to probe the neural discrimination of mirror-inverted pairs of stimuli. Letter and picture
stimuli both produced robust activation increase of the ventral and dorsal visual systems in
literate relative to illiterate participants. We further demonstrate that the left occipitotemporal
cortex in skilled readers distinguishes the left-right orientation of single letters, and yet exhibits
mirror invariance for simple matched pictures. These results clarify how letter shapes, after
reading acquisition, escape the process of mirror invariance which is a basic property of the
ventral visual shape recognition pathway.




