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Summary: According to a new study, the brain blocks the ability
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Source: Bar-llan University.

Bar-llan University scientists show that a protein
synthesis dependent process blocks new learning just
after waking, thereby preventing the disruption of

.\ LEARN MORE

memory stabilization which occurs during sleep.

Throughout our waking lives we are exposed to a
continuous stream of stimuli and experiences. Some of these experiences trigger the strengthening of connections
between neurons in the brain, and begin the process of forming memories. However, these initial memory traces
are fragile and only a small number will become long-term memories with the potential to last a lifetime. For this

transition to occur, the brain must stabilize the memory traces through a process called consolidation.

Let's sleep on it
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During consolidation, the brain produces new proteins that strengthen the fragile memory traces. However, if a
new experience occurs while an existing memory trace is being consolidated, the new stimuli could disrupt or even

hijack the consolidation process.

The brain partially solves this problem by postponing some of the memory consolidation to a period in which new
experiences are minimalized, that is, while we are asleep. But what happens if we wake up while consolidation is
taking place? How does the brain prevent events that occur just after awakening from interrupting the

consolidation process?

A new study by Prof. Abraham Susswein of the Mina and Everard Goodman Faculty of Life Sciences and The Leslie
and Susan Gonda (Goldschmied) Multidisciplinary Brain Research Center at Bar-Ilan University, has now answered
this question. Published today in elLife, the article’s first author is Roi Levy, whose doctoral research — conducted
in Prof. Susswein’s lab — is described in the present study, which also includes part of the doctoral research of

David Levitan.

Susswein and his colleagues have used a seemingly unlikely subject for their study, namely the sea hare Aplysia.
These marine slugs are convenient for neuroscientific investigation because of their simple nervous systems and

large neurons, and because they have been shown to be capable of basic forms of learning.

Just after training during waking hours, proteins are synthesized to initiate the consolidation of new memory.
Consolidation proteins are produced again in greater quantities during sleep for subsequent processes on the
memory trace. The researchers found that blocking the production of consolidation proteins in sleeping sea slugs
prevents these creatures from forming long-term memories, confirming that, like us, they do consolidate

memories during sleep.

Overcoming Memory Block

Susswein, Levy and Levitan now show that exposing sea slugs to new stimuli immediately after they wake up does
not trigger the formation of new memories. In a learning paradigm affecting sea slugs’ feeding activity, the animals
were trained after being awakened from sleep. On awakening, interactions between new experiences and
consolidation are prevented because the brain blocks long-term memory arising from the new stimuli. However,
when the researchers treated the slugs just prior to the training with a drug that inhibits protein production, they
found that the new stimuli could generate long-term memory. These findings show that proteins blocking the
formation of new memories prevent an experience upon waking from being effective in producing memory.
Removing this block - by inhibiting protein production - allows experiences just after waking to be encoded in

memory. This even applies to experiences that are too brief to trigger memory formation in fully awake sea slugs.
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Just after training during waking hours, proteins are synthesized to initiate the consolidation of new memory.

Consolidation proteins are produced again in greater quantities during sleep for subsequent processes on the
memory trace. The researchers found that blocking the production of consolidation proteins in sleeping sea slugs
prevents these creatures from forming long-term memories, confirming that, like us, they do consolidate memories

during sleep. NeuroscienceNews.com image is for illustrative purposes only.

Susswein said “The major insight from this research is that there is an active process in the brain which inhibits the

ability to learn new things and protects the consolidation of memories.”

Two Heads are Better than One

The researchers also compared learning by fully awake (http://neurosciencenews.com/waking-memory-

consolidation-5696/)sea slugs trained in isolation and those trained with companions. They discovered that

training in social isolation appears to inhibit new learning, and identified similar molecular processes common to

both training in isolation and to training on waking from sleep.

For the Future
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“Our next step following on from this work,” says Susswein, “is to identify these memory blocking proteins and to
fathom how they prevent the formation of new memories.” He adds: “We may also find that the blocking process

accounts for why we cannot remember our dreams when we wake up.”

An important future challenge is to investigate whether the same proteins could ultimately be used to block

unwanted memories, for example, in cases of Post-Traumatic Stress Disorder.
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Abstract

New learning while consolidating memory during sleep is actively blocked by a protein synthesis
dependent process

Brief experiences while a memory is consolidated may capture the consolidation, perhaps producing a
maladaptive memory, or may interrupt the consolidation. Since consolidation occurs during sleep, even fleeting
experiences when animals are awakened may produce maladaptive long-term memory, or may interrupt
consolidation. In a learning paradigm affecting Aplysia feeding, when animals were trained after being awakened
from sleep, interactions between new experiences and consolidation were prevented by blocking long-term
memory arising from the new experiences. Inhibiting protein synthesis eliminated the block and allowed even a

brief, generally ineffective training to produce long-term memory. Memory formation depended on consolidative
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proteins already expressed before training. After effective training, long term memory required subsequent
transcription and translation. Memory formation during the sleep phase was correlated with increased CREB1
transcription, but not CREB2 transcription. Increased C/EBP transcription was a correlate of both effective and

ineffective training and of treatments not producing memory.

“New learning while consolidating memory during sleep is actively blocked by a protein synthesis dependent
process” by Roi Levy, David Levitan, and Abraham J Susswein in eLife. Published online December 5 2016
doi:10.7554/eLife.17769

FEEL FREE TO SHARE THIS NEUROSCIENCE NEWS.

:] G+1 < 29 submit 9 I:I 66
'<: More

BAR-ILAN UNIVERSITY (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/BAR-ILAN-UNIVERSITY/)

GENETICS (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/GENETICS/)

LONG-TERM MEMORY (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/LONG-TERM-MEMORY/)

MEMORY (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/MEMORY/)

MEMORY CONSOLIDATION (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/MEMORY-CONSOLIDATION/)

MEMORY FORMATION (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/MEMORY-FORMATION/)

NEUROBIOLOGY (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/NEUROBIOLOGY/)

NEURONS (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/NEURONS/)

NEUROSCIENCE (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/NEUROSCIENCE/)

NEWVOUS SYSTEM (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/NEWVOUS-SYSTEM/)

OPEN ACCESS (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/OPEN-ACCESS/)

OPEN SCIENCE (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/OPEN-SCIENCE/)

PROTEIN SYNTHESIS (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/PROTEIN-SYNTHESIS/)

SLEEP (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/SLEEP/)

WAKING (HTTP://NEUROSCIENCENEWS.COM/NEUROSCIENCE-TERMS/WAKING/)

http://neurosciencenews.com/waking-memory-consolidation-5696/ 5/12


https://twitter.com/intent/tweet?original_referer=http%3A%2F%2Fneurosciencenews.com%2Fwaking-memory-consolidation-5696%2F&ref_src=twsrc%5Etfw&text=Brain%20Blocks%20Formation%20of%20New%20Memories%20on%20Waking%20to%20Safeguard%20Consolidating%20Existing%20Memories&tw_p=tweetbutton&url=http%3A%2F%2Fneurosciencenews.com%2Fwaking-memory-consolidation-5696%2F
https://www.reddit.com/submit?url=http%3A%2F%2Fneurosciencenews.com%2Fwaking-memory-consolidation-5696%2F&title=Brain%20Blocks%20Formation%20of%20New%20Memories%20on%20Waking%20to%20Safeguard%20Consolidating%20Existing%20Memories
https://www.reddit.com/submit?url=http%3A%2F%2Fneurosciencenews.com%2Fwaking-memory-consolidation-5696%2F&title=Brain%20Blocks%20Formation%20of%20New%20Memories%20on%20Waking%20to%20Safeguard%20Consolidating%20Existing%20Memories
https://www.reddit.com/submit?url=http%3A%2F%2Fneurosciencenews.com%2Fwaking-memory-consolidation-5696%2F&title=Brain%20Blocks%20Formation%20of%20New%20Memories%20on%20Waking%20to%20Safeguard%20Consolidating%20Existing%20Memories
https://www.reddit.com/submit?url=http%3A%2F%2Fneurosciencenews.com%2Fwaking-memory-consolidation-5696%2F&title=Brain%20Blocks%20Formation%20of%20New%20Memories%20on%20Waking%20to%20Safeguard%20Consolidating%20Existing%20Memories
https://www.tumblr.com/share/link/?url=http%3A%2F%2Fneurosciencenews.com%2Fwaking-memory-consolidation-5696%2F&name=Brain%20Blocks%20Formation%20of%20New%20Memories%20on%20Waking%20to%20Safeguard%20Consolidating%20Existing%20Memories
http://neurosciencenews.com/neuroscience-terms/bar-ilan-university/
http://neurosciencenews.com/neuroscience-terms/genetics/
http://neurosciencenews.com/neuroscience-terms/long-term-memory/
http://neurosciencenews.com/neuroscience-terms/memory/
http://neurosciencenews.com/neuroscience-terms/memory-consolidation/
http://neurosciencenews.com/neuroscience-terms/memory-formation/
http://neurosciencenews.com/neuroscience-terms/neurobiology/
http://neurosciencenews.com/neuroscience-terms/neurons/
http://neurosciencenews.com/neuroscience-terms/neuroscience/
http://neurosciencenews.com/neuroscience-terms/newvous-system/
http://neurosciencenews.com/neuroscience-terms/open-access/
http://neurosciencenews.com/neuroscience-terms/open-science/
http://neurosciencenews.com/neuroscience-terms/protein-synthesis/
http://neurosciencenews.com/neuroscience-terms/sleep/
http://neurosciencenews.com/neuroscience-terms/waking/
https://www.facebook.com/sharer/sharer.php?app_id=249643311490&sdk=joey&u=http%3A%2F%2Fneurosciencenews.com%2Fwaking-memory-consolidation-5696%2F&display=popup&ref=plugin&src=share_button
javascript:void(0);

12/12/2016 Brain Blocks Formation of New Memories on Waking to Safeguard Consolidating Existing Memories — Neuroscience News

>
New Sleep Apnea Device Winx - No Mask! m

60-Day Money Back Guarantee!

NEUROSCIENGE NEWS
(HTTP://NEUROSCIENCENEWS.COM/AUTHOR/NEUROSCIENCENEW/)

Neuroscience News posts news from various labs, universities, hospitals and news departments around the

world.

00 (http://neurosciencenews.com) ¥y (//www.twitter.com/NeuroscienceNew) G"'

(httos://loIus.google.com/u/O/+Neuroscience/oosts)f (http://www.facebook.com/neurosciencenews)

RELATED POSTS

CAN YOU UNGONSCIOUSLY FORGET AN EXPERIENGE? DISCOVERY OF NEW VERBAL WORKING MEMORY ARCHITECTURE
(HTTP://NEUROSCIENCENEWS.COM/UNCONSCIOUS-FORGETTING- HAS IMPLICATIONS FOR ARTIFICIAL INTELLIGENCE

5725/) (HTTP://NEUROSCIENCENEWS.COM/AI-VERBAL-WORKING-
NEUROSCIENCE NEWS MEMORY-5724/)

(HTTP://NEUROSCIENCENEWS.COM/AUTHOR/NEUROSCIENCENEW/) NEUROSCIENCE NEWS
« DECEMBER 12, 2016 (HTTP://NEUROSCIENCENEWS.COM/AUTHOR/NEUROSCIENCENEW/]

x DEGEMBER 12, 2016

http://neurosciencenews.com/waking-memory-consolidation-5696/ 6/12


http://neurosciencenews.com/author/neurosciencenew/
http://neurosciencenews.com/
http://www.twitter.com/NeuroscienceNew
https://plus.google.com/u/0/+Neuroscience/posts
http://www.facebook.com/neurosciencenews
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CWSUtIQZPWM6GDITziQPNy5eYBPzioMdHjtDm2-4DwI23ARABIMLp8Qhgyf7thsijoBmgAbrtkdoDyAECqAMByAPJBKoEnwFP0J17SruchZOHLRzLoZ_TUMyj4wM5dVbVAkwRNJ3UTWtZo-if4wU7I8uoPVhnkhGV4TMHIXrH20HC0T5FJv2QdQLkZPBairF6LSPvUL3yhfjlnEOF0eSqJkmrw4BohvJvP0bZE0uaQZCtGjY_1ytUzi5z5XJq18szsLZr5mCxQ4bD6RuCaOA1XLuLZEaqtPQQUuzjPWN14BxOgDR_lDiIBgGgBgKAB66S7iWoB6a-G9gHAdIIBQiAYRAB&num=1&cid=CAASEuRo07VHlQmh1HB6qKxzX0exPQ&sig=AOD64_00wXtaUMBCoWkj_6Zemm4-YtBV8w&client=ca-pub-9325164158968486&adurl=http://winxsleepsolution.com%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DCA%2B-%2BContent%2BTargeting
http://neurosciencenews.com/unconscious-forgetting-5725/
http://neurosciencenews.com/author/neurosciencenew/
http://neurosciencenews.com/unconscious-forgetting-5725/
http://neurosciencenews.com/ai-verbal-working-memory-5724/
http://neurosciencenews.com/author/neurosciencenew/
http://neurosciencenews.com/ai-verbal-working-memory-5724/

12/12/2016 Brain Blocks Formation of New Memories on Waking to Safeguard Consolidating Existing Memories — Neuroscience News

GIVE US YOUR OPINION ON THIS NEUROSCIENCE RESEARCH.

Enter your comment here...

Comfortably?

If you have a $500,000
portfolio, download the
guide by Forbes columnist
Ken Fisher’s firm. It's
called, The Definitive
Guide to Retirement
Income.

Click Here to Download Your Guidel

FIsHER INVESTMENTS"

Advertisements

SCIENCE GIFTS

http://neurosciencenews.com/waking-memory-consolidation-5696/ 712


https://www.googleadservices.com/pagead/aclk?sa=L&ai=CcuoVIQZPWIyaEM_xiQPku56ABPiO0MBHxMz61twD3dkeEAEgwunxCGDJ_u2GyKOgGaABvpK6_APIAQKoAwHIA8kEqgSkAU_QQXgFOWvtPCe2MF8QquXYTXK8Wmq84csJjtuDtltXXpztYsYD1aeCehIcYtH-_uEjFPMNt-7hK3b8-0O3hU2a0JhW-GXpJ-Kcs7YLT3bdVlun3LVj9d8mq69JVqARSselKNIJqrWXdl6QhA6QVDUVUGqi67V2M_QuHr4hHoy_ti7gyvCWXvnPto8u8wSfnb3pOm96vx3j1JhPOXktnQvfvzUxiAYBoAYCgAeq7cUDqAemvhvYBwHSCAUIgGEQAdgTCA&num=1&cid=CAASEuRo6lfiZS5aFrmvBp-yy5S_zA&sig=AOD64_1no2zUhGX7kWRq0QB6DzxRXJaVpQ&client=ca-pub-9325164158968486&adurl=http://clickserve.dartsearch.net/link/click%3F%26%26ds_e_adid%3D155551922855%26ds_e_matchtype%3Dcontent%26ds_e_device%3Dc%26ds_e_network%3Dd%26%26ds_url_v%3D2%26ds_dest_url%3Dhttp://www.fi.com/weballey/alleyletter.aspx%3Fcountry%3DUS%26wherefrom%3Dgoogs%24nopop%26PC%3DGOOGD36E29%26CC%3DIC78%26tycode%3Dfi36

12/12/2016 Brain Blocks Formation of New Memories on Waking to Safeguard Consolidating Existing Memories — Neuroscience News

Neuroscience Store
Lab Equipment Science Toys
Science Clothes Robotics

EEG Headsets Science Models
0sci1lloscopes

(http://neurosciencenews.com/shop/)

| FORGET AN EXPERIENCE?
NCONSCIOUS-FORGETTING-5725/)

12, 2016

e

. ’ - o -
i (o _“L e T e S S (httD://neurosciencenews.com/unconscious-
(http://neurosciencenews.com/unconscious-forgetting-5725/)

RY ARCHITECTURE HAS IMPLICATIONS FOR

/)
12, 2016

(htto://neurosciencenews.com/ai-verbal-working-
(http://neurosciencenews.com/ai-verbal-working-memory-5724/)

http://neurosciencenews.com/waking-memory-consolidation-5696/

CENEWS.COM/AI-VERBAL-WORKING-MEMORY-

8/12


http://neurosciencenews.com/shop/
http://neurosciencenews.com/unconscious-forgetting-5725/
http://neurosciencenews.com/unconscious-forgetting-5725/
http://neurosciencenews.com/ai-verbal-working-memory-5724/
http://neurosciencenews.com/ai-verbal-working-memory-5724/
http://neurosciencenews.com/unconscious-forgetting-5725/
http://neurosciencenews.com/ai-verbal-working-memory-5724/

12/12/2016 Brain Blocks Formation of New Memories on Waking to Safeguard Consolidating Existing Memories — Neuroscience News

UFORMATION PROCESSING IN THE BRAIN
/EEG-INFORMATION-PROGESSING-5723/)

BER 12, 2016

AT THE CORE OF AUTISM
ISM-NEUROMOTOR-NEUROLOGY-5722/)

12, 2016

S (htto://neurosciencenews.com/autism-neuromotor-
(http://neurosciencenews.com/autism-neuromotor-neurology-5722/)

NEW TREATMENT FOR ALZHEIMER'S
HEIMERS-VISUAL-STIMULATION-5721/)

10, 2016

(htto://neurosciencenews.com/alzheimers-visual-
(http://neurosciencenews.com/alzheimers-visual-stimulation-5721/)

http://neurosciencenews.com/waking-memory-consolidation-5696/

912


http://neurosciencenews.com/eeg-information-processing-5723/
http://neurosciencenews.com/eeg-information-processing-5723/
http://neurosciencenews.com/autism-neuromotor-neurology-5722/
http://neurosciencenews.com/autism-neuromotor-neurology-5722/
http://neurosciencenews.com/alzheimers-visual-stimulation-5721/
http://neurosciencenews.com/alzheimers-visual-stimulation-5721/
http://neurosciencenews.com/eeg-information-processing-5723/
http://neurosciencenews.com/autism-neuromotor-neurology-5722/
http://neurosciencenews.com/alzheimers-visual-stimulation-5721/

12/12/2016 Brain Blocks Formation of New Memories on Waking to Safeguard Consolidating Existing Memories — Neuroscience News

AND ALZHEIMER'S RELATED MEMORY LOSS
M/AGE-ALZHEIMERS-MEMORY-L0SS-5720/)

BER 10, 2016

(htto://neurosciencenews.com/age-alzheimers-
(http://neurosciencenews.com/age-alzheimers-memory-loss-5720/)

_,,..--‘
T

(0]
Cys I:I
OXYTOCIN | SYNGHROWH N IN LEADER-FOLLOWER INTERACTION
Lo (HT 9 IN @IENGENEWS 00 XYTOGIN LEADER-FOLLOWER-5719/)
4,

(htto //neurosciencenews.com/oxvtocin-leader-
(httD://neurosaencenews.com/oxvtoun-Ieader—foIIower 5719/)

HIGHER BMJ4EAD ; / AY AFFECT COGNITIVE FUNCTION IN MIDLIFE
: NEUR; .GOM/TEEN-BMI-COGNITIVE-FUNCTION-5718/)

DECEMBER 9, 2016

(htto://neurosciencenews.com/teen-bmi-cognitive-
(http://neurosciencenews.com/teen-bmi-cognitive-function-5718/)

http://neurosciencenews.com/waking-memory-consolidation-5696/

10/12


http://neurosciencenews.com/age-alzheimers-memory-loss-5720/
http://neurosciencenews.com/age-alzheimers-memory-loss-5720/
http://neurosciencenews.com/oxytocin-leader-follower-5719/
http://neurosciencenews.com/oxytocin-leader-follower-5719/
http://neurosciencenews.com/teen-bmi-cognitive-function-5718/
http://neurosciencenews.com/teen-bmi-cognitive-function-5718/
http://neurosciencenews.com/age-alzheimers-memory-loss-5720/
http://neurosciencenews.com/oxytocin-leader-follower-5719/
http://neurosciencenews.com/teen-bmi-cognitive-function-5718/

12/12/2016 Brain Blocks Formation of New Memories on Waking to Safeguard Consolidating Existing Memories — Neuroscience News

NEUROSCIENGE NEWSLETTER

Enter your email to receive notifications of Neuroscience News posts.

|Emai| Address

Subscribe |

FOLLOW NEUROSCIENGE NEWS

(https://in$beowa i wdivit fredtiveikammentametinnso urosciencenews)

Neuroscience News Sitemap (http://neurosciencenews.com/neuroscience-news-sitemap/)

Neuroscience Graduate and Undergraduate Programs (http://neurosciencenews.com/neuroscience-

programs/)

Free Neuroscience MOOCs (http://neurosciencenews.com/free-neuroscience-moocs/)

Neuroscience Groups (http://neurosciencenews.com/groups/)

Neuroscience Forums (http://neurosciencenews.com/forums/)

Neuroscience Jobs (http://neurosciencenews.com/neuroscience-jobs-board/)

Submit Neuroscience News (http://neurosciencenews.com/submit-neuroscience-news/)

SUBSCRIBE VIA EMAIL

IEmaiI Address

Subscribe |

http://neurosciencenews.com/waking-memory-consolidation-5696/ 1112


http://neurosciencenews.com/neuroscience-news-sitemap/
http://neurosciencenews.com/neuroscience-programs/
http://neurosciencenews.com/free-neuroscience-moocs/
http://neurosciencenews.com/groups/
http://neurosciencenews.com/forums/
http://neurosciencenews.com/neuroscience-jobs-board/
http://neurosciencenews.com/submit-neuroscience-news/
https://instagram.com/neurosciencenew/
https://www.facebook.com/neurosciencenews
https://twitter.com/NeuroscienceNew
http://www.youtube.com/neurosciencenews

12/12/2016 Brain Blocks Formation of New Memories on Waking to Safeguard Consolidating Existing Memories — Neuroscience News

NN ON SOCIAL MEDIA

http://www.fac K/ towi YedalasYa) nbe/rom/neurosciencenews)

STEM
picks

Toys to educate
« and excite

| Shop now +

amazon

(HTTP://NEUROSCIENCENEWS.COM)

NEUROSCIENGCE NEWS

http://neurosciencenews.com/waking-memory-consolidation-5696/ 12/12


http://neurosciencenews.com/
http://www.facebook.com/neurosciencenews
http://twitter.com/neurosciencenew
http://www.youtube.com/neurosciencenews

