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Abstract

Case studies of unusual traits can provide unique snapshots of the
effects of modified systems. In this study, we report on an individual
from a Serbian family with the ability to rapidly, accurately and
voluntarily speak backwards. We consider psychological, neural and
genetic correlates of this trait to identify specific relevant neural
mechanisms and new molecular pathways for working memory and
speech-related tasks. EEG, TMRI and behavioral data worked together
to suggest that, in this individual, the ability to speak backwards is
afforded by an extraordinary working memory capacity related to
frontal lobe activity and cholinergic projections from the basal
forebrain to the frontal cortex supported by visual semantic loops
within the left fusiform gyrus. Exome sequencing pointed to a genetic
mutation in RIC3 (acetylcholine related) as a possible mediator of
neural processes involved.

Pesyaratn

Hanasm 3a0enexeHn ICUXOJOIKAM MEPHUM MHCTPYMEHTHMA,
TICUXOJIOIIKOM €KCIIePMMEHTAJIHOM METOI0JOTHjOM U TeXHUKaMa
HEYypO-OJICTMKAaBamha HEJBOCMHUCJICHO CYy IIOKa3aJd Jia ce, KO
VCIIUTUBAHOI TOBOPHHUKA, IpoIeC oOpTama IacoBa OJUIpaBa y
pajHOj MeMOpHUjU (Tj. Ja UCIIUTAHUK ,V X0y M3BOJU OOpTame), a
Jla ce TOKOM TOTI' Ipolieca ocjJalkba Ha I03HAaBaKE BU3YEJHOT
oommka peun. Hamasu 3abejeskeHn MOJEKYJapPHO-OMOJTOIIKUM
Texuukama wupentuduroBain cy RIC3 kao HajBepoBaTHMjer
KaHJ11aTa 32 FeHeTCKYy OCHOBY OBOT IIPOIieca. 3a 0Baj I'eH ce 3Ha
Jla UMa eKCIIPECH]y YIIPaBO y MOKJIAHUM 30HaMa 4Yhja aKTUBHOCT
je JeTeKToBaHa, Kao W Jia Je BaKaH 3a HeypoTpaHCMUTEep
alleTWJIXOJMH, 34 KOJU ce Takole 3Ha Ja mMMa Be3e ca pPaJHOM
memopujoM. Ha oBaj HauuH cy pesyaratu MyJITUIACIUIIMHAPHUX
TeXHUKA KOHBEPrUpajd Yy JEeJMHCTBEH 3aK/bydyaK W IOHYINAIHU
HOBOI' KaH/MjlaTa 3a TEHETCKY OCHOBY pajlHe MEMOPHje U Je3UKa.
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Onuc pajga

CiaydajeBr oco0a Koje uMajy crocoOHoCT Jja 00phy pejocie] riacoBa y peun 4ecT cy
[peMeT 3HATUKEbe JABHOCTH, JIOK j€ YV HAY4YHO] JIUTepaTypu 10 cajia pUKa3aHa TeK
HEKOJIMIIMHA TakBUX caydajeBa. OBaj paj mpejcraBba JI0 caja HajoOyXBaTHUjU
npuka3 ocobe ca crnocoOHomhy oOprama pejgociena IIacoBa y pedu, jep je
MelhyHapoJHM TUM IICMXO0JIOTa, JeKapa W MOJEKyJapHUX Ouo0Jora CUCTEMAaTHYHO
OIKCA0 OBY HECOOMYHY OCOOMHY, KOTHUTUBHE CIIOCOOHOCTU UCITUTAHUKA, KOTHUTUBHE
npolece KOju Cy OJIT0OBOPHU 3a Mpolec 00pTama, HeypaaIHy OCHOBY THUX IPoIieca, Kao
1 BUXOBY MOJICKYJIapHY, OJJHOCHO I'€HEeTCKY OCHOBY. lIpBu 1yT je usHeT aupekran
JIOKa3 Jia ce mpolec o0pTama OJurpaBa y pajHOj MEMOPHJU, Y3 OCIamambe Ha
no3HaBamwe pevu. /lojaTHo, 0Baj paji JJOHOCU NPBU IPUKA3 MOPOJHUIE ca OCOOMHOM
oOpTama IacoBa y peud (orany U khu), mro je omoryhwmio pojarHa tecTuparba
reHeTCKe OCHOBe. Kao pesyarar Tora JETEKTOBaHA jeé HOBA I'E€HETCKa MyTaluja 1
IpeIosKeH HOBU KaHIMAaT TeHa KOju MosKe Ja OyJie oJ] 3Hauaja 3a je3ndKy QPyHKIH]Y
1 TIpo1ece y pagHoj MeMOpHju.



