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Karim Nader  

Professo r, James McGill Chair  
Departm e n t of Psycho lo g y, McGill Unive rsit y  
 
 
Initia lly lab ile, memo ry tra ce s are tho ug h t to be sta b ilize d into more 

endu rin g form s thro ugh a pro ce ss kno wn as con so lida t io n. The con so lid at io n fra me wo rk guide d 
neu rob io lo g ica l stu d ie s of mem o ry in much of the 20 th  cent u ry. Stu d ie s in this era esta b lishe d tha t 
con so lid at io n of lon g- term memo rie s req u ired de novo prote in synt h e sis. Howeve r, con so lid a t io n 
was vie we d as a one- way stre e t: For any give n memo ry, con so lida t io n occu rre d once, and was 
irre ve rsib le.  
Th is vie w was turn e d on its hea d by Karim Nad e r�s sem ina l Nature 
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9:00 Memory Reconsolidation and the Dynamic Structure of Associative 
Memories  
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12:30 Lunch – Poster  Session  
Session  3: (Chair: Satoshi  Kida, University  of  Tokyo)  

1:30 Astrocyte- Dependent  Mnemonic  Processes via eIF2-Mediated 
Translational Control  
Nah um  Son en b e rg 
McGill Unive rsit y  

 
1:45 Dynamic Palmitoylation  of  Synaptic  Proteins  in  Learning and 

Memory  
S h e rna z  Bamji 
Unive rsit y  of  British  Columbia  

 
2:00 Role of  PFC Activity  in  the Behavioral  Deficits  Induced by Maternal 

Separation  
Catia  Teixeira  
New York  University  

2:15 Generation  of Multi -Input  Synapses  as Novel  Memory  Mechanism  
K a rl Peter Gie se 
Kin g s  Colleg e  London  

 
2:30 KIBRA Maintains  LTP and Long- Term Memory  by Perpetually 

Targeting PKMzeta  
Todd  Sacktor  
SUNY  Downsta t e Med ica l  Centre 

 
2:45 Synaptic Reconsolidation  

Bong- Kiu n  Kaang  
Seo u l  Natio n a l  University  

 
3:00 Refreshment  Pause 

 

Session  4: (Chair: Cathy  Rankin,  University of  British  Columbia)  

3:30 Karim's  shoulders  
Me re l  Kindt  
Unive rsit y  of  Amsterdam  

 
3:45 Phasic activity  in the locus  coeruleus enhances aversive learning  by 

increasing dopamine release in the hippocampus  
Brian  



7 
 

 
4:30 A Stress- Based  Intervention to  Reduce  Cigarette  Use in  Non-Treatment 

Seeking Smokers  
Ma rco Leyto n 
McGill Unive rsit y  
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SPEAKERS, HOSTS AND CHAIRS  

 
PAUL FRANKLAND  
Paul Frankla n d is a Sen io r Scie nt ist in the Neu ro scie n ce s & Mental 
Health Progra m at SickK id s Resea rch Inst itu te. He hold s a Canada 
Resea rch Chair in Cognitive Neu rob io lo g y and is  app o in te d as  a Full 
Professor in the Department  of  Psychology,  Department  of  
Physiology, and  Inst itu t e  of Med ica l Scie n ce at the Unive rsit y of 
Toron t o. He is a Fello w  of  the  Royal  Socie t y  of  Canada,  and a  
mem be r  of  the  Canadia n Inst itu t e for  Advan ce d Resea rch  (CIFAR)  
in  the  pro g ram  for  Child  
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Cambridge Univer sit y in England and at the Salk Inst it ut e in Calif or nia.  
Talk Abstract: Experim ent s done by Kar im Nader and Tony Bechar a when they wer e graduate 
student s ser ved to double dissociat e two separ ate mot ivat ional syst em s in the brain. Lesions of the 
tegm ent al pedunculopont ine nucleus (TPP) blocked the rewar ding eff ect s of mor phine in previously 
drug naive anim als but not in opiat e dependent and wit hdr awn anim als, wher eas dopam ine 
ant agonist s blocked the rewar di ng eff ect s of morphine in opiat e dependent and wit hdr awn anim als 
but not in previously drug naive anim als. This double dissociat ion was seen following bot h syst emic 
and local  brain  vent r al  tegm ent al  area  
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YADIN DUDAI 

Yadin Dudai is Professor of Brain Sciences (emer it us) at the Weizm ann 
Inst it ut e of Science, Rehovot, and a Global Distinguished Professor of 
Neur al Science at New Yor k Univer sit y. He graduat ed from the Hebrew 
Univer sit y in Jerusalem in Genet ics and Biochemist r y wit h supplem ent s 
in Moder n Histor y, and received his Ph.D. in Bi ophysics from the 
Weizm ann Inst it ut e of Science. As a resear ch fellow at the Calif or nia 
Inst it ut e  of  Technology,  Pasadena,  he  was  among  the pioneers  of  the  field 
of neur ogenet ics of mem or y. Over the year s he has contr ibut ed to the 
under st anding of brain and behavior al mechanism s of lear ning and 
mem or y,  wit h  a  focus  on  encoding,  consolidat ion and modif icat ion  of  long-
term  and  rem ot e  mem or y  of  nat ur alist ic  event s  in  bot h  anim al  models  and  

in hum ans. In recent year s he has ext ended his resear ch to the invest igat ion of the mechanisms of 
mem or y in hum an groups and cult ur es. Dudai published over 200 research paper s and sever al books 
on mem or y. He has ser ved as Dean of the Facult y of Biology and Chair of the Depart m ent of 
Neur obiology and Director of the Br ain Resear ch Center s at the Weizmann Inst it ut e, and scientif ic 
dir ect or of the Isr aeli Center of Resear ch Excellence in the Cognit ive Sciences. He is Chair of the 
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MICHAEL W. SALTER 

M ichael Salt er is a Senior Scient ist in the Neur osciences and Ment al 
Healt h  Program  at  SickKids  Resear ch Inst it ut e  and  is  a  Professor  in  the 
Depart m ent of Physiology at the Universit y of Toront o. He complet ed 
his term as Chief of Resear ch and now holds Chief of Resear ch 
Emerit us wit h SickKids Resear ch Inst it ut e.  He received his MD at the 
Univer sit y of West er n Ontar io and his PhD from McG ill Univer sit y.  Dr. 
Salt er is  det erm ining fundam ent al molecular and cellular mechanisms 
of  norm al  and pat hological  
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Reactivat ing a mem or y can render the mem or y labile and suscept ible to disr upt ion. This has been 
d em onstr at ed by  Prof  Kar im Nader  and colleagues since their  Nat ur e art icle in  2000 which reinvigorat ed 
reconsolidat ion research.  Int er f er ing  reconsolidat ion that  leads  to  the  weakening of  fear  mem or y  provides 
prom ising ther apeut ics for post -traum at ic str ess disor der s. In this talk, I will cover wor k dem onst rat ing a 
boundar y  condit ion of  reconsolidat ion due to the str engt h of  the fear  memor y  and the corr elat ed recept or 
mechanism  - work  that  was  developed  in  the Nader  lab.  I  will then  cover  evidence dem onst r at ing �boost ing� 
mem or y  reconsolidat ion  in  impr oving  per sist ence  of  appet it ive  mem or ies  which  has  implicat ion  in  cognit ive 
aging and in dem ent ia.  

 

PETER FINNIE 

Peter Finnie is an Associat e Resear ch Fellow at the Univer sity of Toront o, 
Canada. He complet ed his BA in Psychology from McG ill Univer sit y in 2006. 
He then received a PhD in Psychology from McG ill Univer sit y in 2016. He 
worked as a Postdoctor al Resear ch Fellow in the Bear Lab at the 
Massachuset ts Inst it ut e of Technology. He  b e g a n h i s  r e s e a r c h p u r s u i t s i n 
t h e f i e l d o f d r u g a d d i c t i o n a n d r e l a p s e, b e f o r e t r a n s i t i o n i n g t o t h e 
d e v e l o p m e n t, i m p l e m e n t a t i o n, a n d e v a l u a t i o n o f c l i n i c a l t h e r a p i e s i n 
c h i l d r e n d i a g n o s e d w i t h a r a n g e o f c o m o r b i d b e h a v i o u r a l a n d/o r 
d e v e l o p m e n t a l d i s o r d e r s . 
Talk Title:  Gestalt Plasticity: The Temporal Structure of Experience Dictates 
Low -Level Visual Encoding Mechanisms  
 

 
SATOSHI KIDA 

Sat oshi  Kida  was  an under gr aduat e at  the  Universit y  of  Tokyo  in  1989. 
He then received a Ph.D  from the Univer sit y of Tokyo in 1994. He 
worked in the Inst it ut e of Molecular and Cellular Biosciences in the 
Univer sit y  of  Tokyo  and  then moved  to  Cold  Spr ing  Harbor  Labor at or y 
as a post doct or al fellow. In 1997, he joined the Tokyo Univer sit y of 
Agricult ur e as  an  associat e  prof essor  and  then  becam e  a  prof essor  in 
2008. In 2019, he becam e a prof essor at the Graduat e School of 
Agricult ur e and Life Sciences, the Univer sit y of Tokyo. He is the 
President of Molecular and Cellular Cognit ion Societ y -Asia. He has 
focused on under st anding the mechanism s of lear ning and mem or y  

and tried to develop methods to impr ove brain disor der s such as PTSD. He also invest igat ed roles of 
nut r ient fact ors in brain funct ion.  
Talk  Title  and Abstr act:  Active  tran sit ion  of  fear  mem or y  phase from  reconsolidat ion to  ext inct ion thr ough 
ERK -mediat ed prevent ion of reconsolidat ion -  The ret r ieval of fear mem or y induces two opposit e 
mem or y  process,  i.e.,  reconsolidat ion and ext inct ion. Brief  ret r ieval  induces  reconsolidat ion to  maint ain 
or  enhance fear  mem ory,  while  prolonged retr ieval  ext inguishes  this  mem ory.  Although  the  mechanism s 
of  reconsolidat ion and ext inct ion have been investigat ed,  it  rem ains  unknown how  fear  mem or y  phases 
are swit ched from reconsolidat ion to ext inct ion dur ing mem or y ret r ieval. Here, we show that an ERK -
dependent mem or y transit ion process aft er ret r ieval regulat es the swit ch of mem or y phases from 
reconsolidat ion to ext inction by prevent ing induct ion of reconsolidat ion in an i nhibit or y avoidance (IA) 
task in male mice. First, the transit ion mem or y phase, which cancels the induct ion of reconsolidat ion, 
but is insuff icient for the acquisit ion of ext inct ion, was ident if ied aft er reconsolidat ion, but bef or e 
ext inct ion phases.  Secon d,  the reconsolidat ion,  transit ion,  and ext inct ion phases  aft er  mem or y  retr ieval 
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showed dist inct molecular and cellular signat ures thr ough CREB and ERK phosphor ylat ion in the 
amygdala, hippocam pus, and medial prefr ont al cor t ex (mPFC). The reconsolidat ion phase showed 
incr eased  CREB phosphor ylat ion,  while the ext inct ion phase  
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Talk  Title  and Abstr act:  From  Reconsolidat ion to  Autophagy  in  Mem or y  form at ion  and  its  Dysregulat ion in 
Cognit ive Impairm ent s - Prof. Alberini will brief ly summ ar ize the wor k of her labor at or y in mem or y 
reconsolidat ion, inspir ed by the studies of Kar im Nader. She will then present and discuss som e recent 
wor k of her lab on the role of aut ophagy in mem or y form at ion, in part icular its link to prot ein synt hesis. 
Finally, she will provide evidence on how  disr upt ion of aut ophagy is associat ed to cognit ive impairm ent s 
using a model of neur odevelopm ent al disor der.  
 

JOSUE HAUBRICH 

After com plet ing his PhD with Prof. Jorge Quillf edt and Prof. Lucas 
Alvar e s at UFRGS (Brazil) in 2017, Josue Haubr ich spent the next 4 
year s  wor king  as  a  post doc  wit h  Prof.  Karim  Nader  and Prof.  Oliver  Hardt 
at McG ill Univer sit y. Current ly, he is conduct ing a second post doc with 
Prof.  Denise  Manahan- Vaughan at  Ruhr  Univer sity  Bochum  (Germ any). 
Talk Title and Abstr act: Mem ory consolidat ion and reconsolidat ion of 
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DAVID GLANZMAN  

David Glanzm an graduat ed from Indiana Univer sit y wit h a B.A. in 
psychology  in 1973.  He  complet ed his Ph.D. in psychology  at Stanf ord 
Univer sit y in 1980. Afterwar ds, he did postdoct or al resear ch in 
neur obiology and behavior wit h Frank Krasne in the Departm ent of 
Psychology at UCLA, and wit h Eric Kandel at the Howar d Hughes 
Medical Inst it ut e at Columbia Univer sit y.  In 1990 he ret ur ned to UCLA 
as  an  Assist ant  Professor.  Current ly,  he  is  a  Distinguished Professor  in 
the Depart m ent s of  Int egr at iv e Biology and Physiology,  UCLA College, 
and Neur obiology, in the David Geff en School  of Medicine at UCLA. In  

addit ion, he is a Council Mem ber of the Int egr at ive Center for Learning and Mem or y of UCLA�s Brain 
Resear ch Inst it ut e.  
Talk Title and Abstr act: Potent ial encoding of mem or y by nuclear mechanism s in Aplysia - Recent 
evidence from  Aplysia indicat es  that  mem o r y  can  per sist  aft er  lear ning -induced synapt ic  changes  have 
been erased. Furthermor e, epigenet ic changes, part icular ly DNA methylat ion, are crit ical for the 
per sist ence  of  long -ter m  mem or y  
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SHERNAZ BAMJI  

Sher naz Bamji is a Professor in the Departm ent of Cellular and 
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KARL  PETER GIESE 

Kar l  Peter Giese com plet ed his  PhD  in Neur obiology at  the ETH  Zurich in 
1992. He  worked  from  1993 until  
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decoupling agent measurably aff ect s basal synapt ic transm ission. However, bot h rever se est ablished lat e-
LTP. There f or e, KIBRA target s PKMzet a act ion exclusively at act ivat ed synapses. Both agent s disr upt 
maint enance of spat ial  mem or ies. The zet a- ant agonist does  not disrupt com pensat or y PKMzet a-
independent maint enance mechanisms in PKMzet a- knockout mice, thus cont r olli ng for off -tar get eff ect s. 
Theref or e, two per sist ent processes sust ain LTP and long- ter m mem ory: 1) synapt ic pot ent iat ion by 
PKMzet a, and 2) anchor ing of this act ion to act ivat ed synapses by KIBRA.  

 
BONG-KIUN KAANG  

Bong- Kiun Kaang is an Endowed Chair Professor of neur obiology at School 
of Biological Sciences, Seoul Nat ional Univer sit y (SNU). He joined SNU as a 
facult y mem ber since 1994. He obtained B.S. at SNU in 1984. He obtained 
Ph.D. at Columbia Univer sit y, in 1992 (Super visor: Eric R. Kandel). His 
resear ch focuses on molecular mechanisms under lying synapt ic plast icity. 
He has used cellular, molecular, electr ophysiological and behavio r al 
techniques to under st and the molecular and cellular mechanism s under lying 
lear ning and mem or y  and brain disor ders using mar ine snail and rodent s as 
exper im ent al models. He won the Kyung Ahm Prize (2012) from the Kyung 
Ahm Foundat ion, the National Academ y of Sciences Award of Kor ea (2016), 
Korea Best Scient ist & Engineer Award (2018) from the Kor ean Gover nm ent,  

and the Samsung Hoam Prize (2021). He is curr ent ly a Nat ional Honor Scient ist and a Fellow of the Kor ean 
Academ y of Science and Technology . 
Talk Title: Synapt ic Reconsolidat ion - Memor y needs to be updat ed and reor ganized to meet the changing 
wor ld. According to the reconsolidat ion theor y, react ivat ed mem or y becom es labile and modif iable, and has 
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leaving the  under lying fear mem or y  int act. Under adver se cir cum st ances,  t hese original  mem or ies regain 
prom inence, causing relapses in many pat ient s. Observat ions of post -retrieval amnesia for lear ned fear in 
anim als have gener at ed a novel and inf luent ial hypot hesis on the plast icit y of mem or y, gener ally coined as 
mem or y recons olidat ion. The clinical pot ent ial of phar m acologically disrupt ing the process of mem or y 
reconsolidat ion has sparked a wave of int er est into whet her this phenom enon can also be dem onstr at ed in 
hum ans, and ult im at ely har nessed for ther apeut ic  pur poses. Here I  will out line how the wor k of Kar im Nader 
and other s have moved the field for war d: from a focus  on ext inct ion lear ning to  the  prospect  of  a 
revolut ionar y  treatm ent  for emot ional  mem ory  disor der s.  Inst ead of  multiple or prolonged sessions of 
cognit ive behaviour al treat m ent or daily drug int ake wit h a gradual decline of sympt om s, it involves just one 
single adm inist r at ion of a ver y com m on drug (i.e., propr anolol) - given in conj unct ion wit h mem or y ret r ieval 
(i. e.,  brief  exposur e) during a specif ic tim e  window - that  leads to a sudden (but  delayed) decline in fear. 
Even though basic science in anim als and hum ans suggests that we are on the ver ge of a breakt hrough in 
fundam ent ally  changing emot ional  mem or ies,  the necessar y  and boundar y  condit ions  for tar get ing and 
disr upt ing mem or y reconsolidat ion in clinical pract ice are lar gely unknown. Under st anding the crit ical 
condit ions to trigger mem or y reconsolidat ion in clinical pract ice is one of the great est challenges  t o  be 
addr essed bef or e  we  can  wit ness  a  par adigm  shif t  in  the  treatm ent  of  emot ional  mem ory 
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intr iguing possibilit y  that  mem or y  react iv at ion  may  prom pt  mem or y  manipulat ions  wit h  dif f er ent  tem por al 
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Poster  Abstracts  
 
 

Revising  the Hebb Synapse  for  the 21st  Century  1 

Astrocyte -dependent  mnemonic  processes  via  eIF2-mediated  
translational  control  

 
2 

Gestalt  plasticity:  neurobiological  mechanisms  recruited  to encode  a 
visual stimulus depend on temporal structure of experience  

 
3 

Implications  for  studies  on autism  and migraines  with  a focus  on cortical 
spreading depression  

 
4 

Translation  Initiation  Factor  eIF4G1 Controls  Oxidative  Phosphorylation, 
Neuronal Morphogenesis, and Learning and Memory  

 
5 

Astrocytes  involvement  in  the effects  of  early -life  stress  on cognitive 
dysfunction 

 
6 

The role  of ICAM1 in  glioblastoma  tumor  associated  macrophages  under 
hypoxic conditions  

 
7 

Morphometric  analysis  of  the human  striatum:  a study  on striatal  patch -
matrix organization  

 
8 
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1. Revising  the Hebb Synapse  for  the 21st  Century  
Richar d Brown ,  Bayla  Dolm an  
Departme n t  of  Psycho lo g y  and Neu ro s ci e nc e Dalhou s ie  Unive rs i ty , Halifax Nov a Sc o t ia, Canada  
 

In 1949, Donald O. Hebb developed his neur opsychological post ulat e, which involved thr ee 
neur al processes: synapt ic modif icat ions (i.e., the Hebb Synapse), the cell assem bly, and the 
phase sequence.  The  Hebb synapse  descr ibes  how  act ivit y  at  pre - and  post -synapt ic  neur ons 
modulat es the str engt h of a synapse (and synapt ic net wor ks). The discover y of long- term 
pot ent iat ion and long- ter m depr ession provided evidence for the physiology of the Hebb 
synapse. However, new findings suggest that the concept of the Hebb synapse needs revision.  
We propose a �hept a -par t it e� model of the synapse to account for the role of astr ocyt es, 
oligodendr ocyt es, micr oglia, the ext r acellular mat r ix  (ECM), and the neurovascular unit (NVU) 
in  the  regulat ion of  synapt ogenesis  and  modulat ion of  synapt ic  act ivit y/plast icit y.  Based  on  this 
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3. Gestalt  plasticity:  neurobiological  mechanisms recruited  to  encode  a visual 
stimulus depend on temporal structure of experience  
Peter  Finn ie , Dustin Hayde n, Sa mue l  Cooke, Mar k Bear  

Picowe r Ins ti t u te for Learn i ng and Memo ry, Mas sa c hu s et t s Ins t i tu t e of Techno l og y,  Cambrid g e,  MA, USA  
 

In mem or y resear ch, a longst anding  puzzle concer ns how ment al repr esent at ions  are for m ed 
for individual sensory feat ur es embedded wit h an ongoing str eam of stim uli. Does the brain link 
other wise discr et e repr esent at ions for each stim ulus, or does it encode the sensory pat t er n  as  
a  conj unct ive ent m5dC
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arbor izat ion of eIF4G1- 1D primar y hippocam pal neur ons was disr upt ed, which post ulat es  

def icient  neur al  transm ission in  the eIF4G1- 1D brain.  These result s  demonst r at e that  eIF4G1 -
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8. Morphometric  analysis  of the  human striatum:  a study  on striatal  patch -matrix 
organization  
G r egor y  Mik er ov , Jemal Ye s uf , Vlad im ir  Rymar , Abbas Sad ik ot  
Departme n t  of  Neu ro lo g y  and Neu ro s ur g e ry,  Mon t re al  Neu rol o g ic a l  Ins ti t u te, Mon t rea l, QC, 
Canada  

 
Histochem ically dist inct dom ains, nam ely the mat r ix and pat ches (striosom es), have been 
suggest ed to diff er ent ially contr ibut e to physiological and pat hophysiological cognit ive processes 
in the str iat um, however many aspect s of  their funct ion are y et to be descr ibed in hum ans.  The  
cur r ent  study  sought  to  mor phom etr ically  char act er ize the  hum an str iat al  pat ch- mat r ix syst em 
using postm ort em brain tissue. Imm unohist ochemical met hods and unbiased ster eological tools 
wer e used to visualize, measur e,  and descr ibe the pat ch -mat r ix dom ains. Imm unohist ochem ical 
analyses using calbindin as a regional mar ker revealed that in the caudat e nucleus, striosom es 
occupy 17% of regional volum e, and com pared to the matr ix,  have a lower neur onal densit y and 
higher glia : neur onal cell rat io. Similar mor phom etr ic diff er ences  wer e also  obser ved  in  
rostr om edial  put am inal  pat ch -matr ix  dom ains.  Due  to  
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THANK YOU TO OUR SPONSORS 
 

The Brenda  Milner Foundation  
 

 
 

The 
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