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If I say the word "Sleep" 2 consecutive times and then ask you to guess what would be my
next word, you would probably say "Sleep". If I repeat the word 3 times then ask what would

be my next word, you would be even more sure that the word is going to be "Sleep".

If you did say sleep, then you were able to use your memory to anticipate my behavior. But

how did you do that? and why?

The HOW The WHY

As our cortex is hierarchically organized, information

In order to process sensory information as efficiently

flow inside our brain in two main directions: and accurately as possible, our brain uses the

1) Bottom-up: as sensory stimuli (i.e. sounds) travel knowledge (memories of past experiences) it has

from primary sensory areas where low-level collected to generate (top-down) predictions to

processing occurs to higher cortical areas where they anticipate and explain sensory stimuli from the

undergo more abstract levels of processing. 2) Top- surrounding environment (i.e. bottm-up sensory

@ Bottom-up signals
@» Top-down signals

down: as our past experieneces that are stored as signals). By doing this, the brain reduces its enegry

memories travel to lower cortical areas as predictions consumption as well as time required to make sense

providing conceptual contexts. of, and respond to sensory stimuli.1/2

The QUESTION: What happens when we go to Sleep?

Recent evidence has shown that we not only remain aware of our surrounding when asleep, but also process external
sensory information during all sleep stages3'4'5. However, there is no evidence so far for top-down signalling nor for
the mechanism of information processing during sleep.

Research question: Does the sleeping brain generate top-down predictions? What is the functional significance of

top-down signalling during sleep?
The EXPERIMENT
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Description: We will record polysomnography during wakefulness and subsequent sleep, we will present a stimulus in the middle of background white
noise. While the volume of the white noise is always constant, the volume of the stimulus (bottom-up signals) increases gradually (1-4) till maximum
clarity (5), then decreases gradually (6-9). This allow us to measure brain activity during the build up of top-down predictions as well as their
utilization at low levels of bottom-up sensory signals. We will use the same stimulus (predictable sequence) or different stimuli (Random sequence) to
disentangle true predictions from spurious brain processes. Then, in a second experiment we will show that generating top-down signals during sleep
for more details, please contact:

influences ongoing memory processes to optimize performance ( faster generation of more accurate predictions) upon awakening.

mohamed.ameen@sbg.ac.at

Significance: Our results will provide empirical evidence for top-down processing during sleep and its significance as well as provide insights on

the mechanism of information processing durng sleep as compared to wakefulness.
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