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Talk 1 - Computational hierarchy for tactile reading and speech processing
in the occipital cortex of blind people 
Matuszewski  Jacek 1,2,3,  Bola Łukasz 4,  Coll ignon Olivier  1,2,5,  Marchewka Artur 3 
1 Insti tute of  Research in Psychology (IPSY),  University  of  Louvain (Belgium),  2 Inst i tute of  Research in
Neuroscience (IoNS),  University  of  Louvain (Belgium),  3Nencki  Inst i tute of  Experimental  Biology,  Pol ish Academy
of Sciences (Poland),  4 Inst i tute of  Psychology,  Pol ish Academy of  Sciences (Poland),  5 The Sense Innovation and
Research Center  (Switzerland)

The bl ind visual  cortex responds to touch or sounds in a funct ional ly speci f ic fashion. However,  the degree of
retained cort ical  funct ional i ty is st i l l  debated. Here, we invest igate the roles of  the “v isual”  cortex of  ear ly bl ind
and sighted people in reading and speech processing. Using fMRI we ident i f ied neuronal  responses to words,
pseudowords, and low-level  sensory st imul i  dur ing reading and speech processing. Whi le the bl ind ear ly v isual
cortex (EVC) responded to l inguist ic and simple sensory st imul i ,  act iv i ty in the visual  word form area (VWFA),
was speci f ic to l inguist ic informat ion across modal i t ies.  Simi lar reading-speci f ic act iv i ty in VWFA was observed in
sighted subjects but only for v isual  reading and not for speech. Next,  we used chronometr ic t ranscranial  magnet ic
(chTMS) st imulat ion to causal ly t race the informat ion f low between EVC and VWFA. We disrupted neuronal
processing in the EVC and VWFA dur ing reading and speech processing with 20Hz paired-pulse TMS in three
dist inct  t ime windows (TW) from 60 to 260 ms after st imul i  presentat ion. Dur ing reading, the involvement of  the
bl ind EVC precedes the one of  VWFA but i t  a lso persists in the later TWs suggest ing potent ia l  feedback
mechanisms. These chTMS effects were remarkably s imi lar to those of  s ighted controls who were reading pr inted
mater ial  v isual ly.  TMS did not interfere with speech processing in any group at  any temporal  windows. These
resul ts suggest that the computat ional  hierarchy of  the visual  cortex for reading is preserved in bl ind people
reading Brai l le,  and to a lower extent for speech processing.
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Talk 2 - Visual experience is necessary for dissociation of responses to faces
versus language in the fusiform 
Sacone El izabeth 1,  Lnu Akshi  1,  Kim Judy 1,  Tian Mengyu 1,  Kanwisher Nancy 1,  Bedny
Marina 1
1 Department of  Psychological  and Brain Sciences,  Johns Hopkins University (United States)

Previous studies have found responses to both perceptual  (e.g. ,  face touching) and high- level  (e.g. ,  language)
tasks in the visual  cort ices of  bl ind people.  Do these funct ions occupy the same or di f ferent parts of  v isual
cortex? Congenital ly bl ind (n=11) and sighted control  (n=15) part ic ipants performed both face percept ion and
language fMRI exper iments.  We tested funct ional  special izat ion for faces and language in the ventral  occipi to-
temporal  cortex (VOTC) using indiv idual-subject  analyses. Bl ind part ic ipants touched 3D-pr inted models of  faces
and scenes and performed a 1-back task.  The same part ic ipants performed reading and spoken language tasks
with tact i le Brai l le words, Brai l le consonant str ings and tact i le control  shapes, spoken words and audio control
(backwards speech).  Sighted bl indfolded controls (n=15) performed an analogous language task but wi th v isual
words and viewed l ine-drawings of  faces and objects.  In the bl ind group, we repl icate the previously observed
lef t - lateral ized responses to tact i le faces in lateral  VOTC, at  or near the classic fusi form face area (FFA).
However,  for  bl ind people,  face-responsive voxels ( faces>scenes) in the VOTC also responded to wri t ten and
spoken language (Brai l le/spoken words>control) .  By contrast  the sighted showed a clear funct ional  dissociat ion
between VOTC responses to language and faces, whereby face responsive voxels did not show higher act iv i ty for
wri t ten/spoken words than control  condi t ions. Visual  exper ience is not required for responses to tact i le faces in
lef t  VOTC but is necessary for special izat ion for faces as opposed to language. An intr iguing possibly is that
connect iv i ty to communicat ion-relevant language regions together wi th v isual  exper ience leads to face/ language
dissociat ion in VOTC of s ighted.

Talk 3 - Effects of experience on development of visual cortex: comparing
sighted infants to blind and sighted 
Tian Mengyu 1,  Xiao Xiang 2,  Hu Huiging 3,  Cusack Rhodri  4,  Bedny Marina 5
1 Bei j ing Normal Zhuhai  (China),  2 National  Institute on Drug Abuse,  National  Institutes of  Health (United
States),  3 Trinity College Institute of  Neuroscience and School  of  Psychology (Ireland),  4 Trinity College Dublin
(Ireland),  5 Johns Hopkins University (United States)

Comparing adul ts wi th di f ferent sensory histor ies (bl ind vs.  s ighted) has uncovered ef fects of  exper ience on
human brain development.  However,  l i t t le is known about the developmental  or ig ins of  exper ience-based
plast ic i ty in humans, s ince unt i l  recent ly al l  research has been done with adul ts.  A key outstanding quest ion is
whether exper ience plays an instruct ive role in establ ishing funct ional  s ignatures observed in typical
development.  Al ternat ively,  the typical  funct ional  pattern might be present innately and reorganized by atypical
sensory exper ience e.g. ,  b l indness. Here we dissociate instruct ive and reorganizing ef fects of  exper ience by
comparing the ‘start ing state’  of  v isual  cortex funct ional  connect iv i ty in two large cohorts of  s ighted infants
(average age of  2 weeks, n=327, n=475 from dHCP) to those of  bl ind (n=30) and bl indfolded sighted (n=50)
adul ts.  Remarkably,  we f ind that in secondary v isual  cort ices the connect iv i ty prof i le of  infants resembles that of
bl ind more than sighted adul ts:  stronger connect iv i ty wi th prefrontal  than non-visual  sensory networks ( i .e. ,
audi tory,  somatosensory).  Visual  exper ience appears to couple of  v isual  cortex with other sensory-motor
networks and de-couple v isual  f rom prefrontal  cort ices. Pr imary visual  cortex (V1) shows a mixture of  instruct ive
and reorganizing ef fects,  start ing with equal f rontal  and sensory-motor connect iv i ty at  bir th and diverging in
opposi te direct ions in s ighted and bl ind adul ts.  Final ly,  lateral izat ion of  occipi ta l  connect iv i ty appears to be
dr iven by bl indness-related reorganizat ion. These resul ts dissociate instruct ive and reorganizing ef fect  of
exper ience on funct ional  connect iv i ty of  human cortex and open new avenues for invest igat ing the developmental
or ig ins of  v isual  cortex funct ion in humans.
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Talk 4 - Altered grid-like coding in early blind people during imagined
navigation 
Sigismondi  Federica 1,2,  Xu Yangwen 2,3,  Si lvestr i  Matt ia 2,  Bott ini  Roberto 1,2
1 University of  Trento (Italy) ,  2 Center for  Mind/Brain Sciences (Italy) ,  3 Max Planck Institute for  Human
Cognit ive and Brain Sciences (Germany)

Spat ial  Navigat ion in humans most ly rel ies on vis ion. However,  the impact of  ear ly v isual  depr ivat ion on the
recrui tment of  the Human Navigat ion Network (HNN) and the creat ion of  cogni t ive maps sustained by gr id-cel ls in
the Entorhinal  Cortex (EC),  is st i l l  yet  unknown. Here, we tested bl indfolded ear ly bl ind (EB, 19) and sighted
controls (SC, 19) indiv iduals in both an fMRI imagined navigat ion and real-world navigat ion tasks. Dur ing the
fMRI exper iment part ic ipants were asked to imagine navigat ing within a c lock- l ike environment going from one
number to the other fo l lowing audi tory instruct ions (e.g. ,  you are at  4 – go to 8).  In the real-world navigat ion task,
instead, bl indfolded part ic ipants walked through di f ferent paths and were asked to est imate their  d istance and
orientat ion compared to their  start ing point .  Univar iate analysis revealed that the two groups equal ly act ivated
the HNN dur ing clock navigat ion, demonstrat ing the resi l ience of  th is network to v isual  depr ivat ion. However,
hexadirect ional  coding analyses showed di f ferent neural  geometr ies in the entorhinal  cortex:  s ix- fold (60˚)
rotat ional  symmetry,  character ist ic of  gr id- l ike coding, in SC and 4-Fold symmetry (90˚)  in EB. Interest ingly,
higher par ietal  cortex act iv i ty dur ing navigat ion, in the EB, was correlated with higher magnitude of  4-Fold
symmetry as wel l  as real-word navigat ion performance. Moreover,  contrary to SC, EB’s cogni t ive map was
anchored to the main axis of  the clock environment.  In sum, ear ly v isual  depr ivat ion al ters the neural  geometry of
entorhinal  cogni t ive maps. Our resul ts further suggest that th is al terat ion may der ive from EB’s higher rel iance on
an egocentr ic reference frame dur ing navigat ion.

Talk 5 - Activation of human visual area V6 during egocentric navigation
with and without visual experience
Aggius Vella Elena 1,  Chebat Daniel-Robert  2,  Maidenbaum Shachar 3,  Amedi  Amir  1
1 Reichman University (Israel) ,  2 Ariel  University (Israel) ,  3 Ben-Gurion University of  the Negev (Israel)

Introduct ion: V6 is a ret inotopic area located in the dorsal  v isual  stream that integrates eye movements with
ret inal  and visuo-motor s ignal .  Despi te the known involvement of  V6 in v isual  mot ion, i t  is  st i l l  unknown whether
i t  is  involved in navigat ion and how sensory exper iences shape i ts funct ional  propert ies.  We explored the
involvement of  V6 in egocentr ic navigat ion in s ighted and in congenital ly bl ind (CB) part ic ipants navigat ing via an
in-house distance-to-sound sensory subst i tut ion device (SSD), the EyeCane. 
Method: We performed two fMRI exper iments on two independent datasets.  In the f i rst  exper iment,  CB and
sighted part ic ipants navigated the same mazes. The sighted performed the mazes via v is ion, whi le the CB via
audit ion.  The CB performed the mazes before and af ter a t raining session using the EyeCane SSD. In a second
experiment a group of  s ighted people performed a motor topography task. 
Resul ts:  Resul ts show that r ight V6 (rhV6) is select ively involved in egocentr ic navigat ion independent ly by the
sensory modal i ty used. Indeed, af ter t ra ining rhV6 of CB is select ively recrui ted for audi tory navigat ion l ike rhV6
of the sighted. Moreover,  we found act ivat ion for body movement in area V6, that can putat ively contr ibute to i ts
involvement in egocentr ic navigat ion. Taken together,  our f indings suggest that area rhV6 is a unique hub that
transforms spat ia l ly relevant sensory informat ion into an egocentr ic representat ion for navigat ion. Whi le v is ion is
clear ly the dominant modal i ty,  rhV6 is in fact  a supramodal area that can develop i ts select iv i ty for navigat ion in
the absence of  v isual  exper ience dur ing the cr i t ical  per iod.
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Talk 6 - Audiovisual Speech Integration in Cochlear Implant Users
Butler  Blake 1,  Salagovic Cai ley 1,  Stevenson Ryan 1
1 University of  Western Ontario (Canada)

Speech is a r ich mult isensory st imulus that combines a dynamic stream of audi tory informat ion with v isual  cues
ar is ing from art iculatory movements.  In many si tuat ions, speech is fu l ly intel l ig ib le based on audi tory cues;
however,  the addi t ion of  v isual  speech cues resul ts in s igni f icant gains in intel l ig ib i l i ty  when audi tory cues are
poorly resolved. The inverse ef fect iveness of  v isual  cues has been wel l  documented for speech presented in
acoust ic noise; however,  less is known about the relat ive role of  v isual  speech signals when audi tory cues are
degraded in other ways. Cochlear implants are a neural  prosthesis capable of  restor ing a representat ion of  sound
to indiv iduals wi th profound hear ing loss.  When provided very ear ly in development,  chi ldren with cochlear
implants of ten go on to score simi lar ly to their  typical ly-hear ing peers on tests of  speech intel l ig ib i l i ty  by the t ime
they are school-aged. However,  the sound signal  provided by a cochlear implant is of  s igni f icant ly poorer
resolut ion than that provided by the intact  cochlea. Here, we present data f rom two exper iments that examined
how auditory and visual  speech cues af fect  percept ion in cochlear implant users compared to typical ly-hear ing
l isteners.  In the f i rst ,  we examine how discordant cues are combined to generate i l lusory syl lables ( the McGurk
effect)  and discuss how simi lar i t ies in behavioural  performance may mask groupwise di f ference in thresholds for
integrat ion and sensory noise. In the second, we compare how these groups of  l is teners respond to temporal
asynchrony between audi tory and visual  speech cues and discuss how di f ferent ia l  weight ing across modal i t ies
might af fect  l is tening strategies.
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