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The brainsensingthe internal and external milieu, and
consultingits databasepredictswhat is likely to be
needed; then, icomputesthe best response.

Schulkin& Sterling 2019



uBCKUE Eno- |/
cobnocmy

O
4 ong s
lemy "

Voluntary eye

3 - movements
Visual spatial

attention

(b)

Motor

Analytic Anticipation| preparation

and figural
g

Spatial working
memory

Mathematical
approximations

Anticipation
of pain
Object
working
memory

Exact
mathematical
calculations

Olfaction

Pleasant

touc Olfaction

Speech

: Anticipation
production

of pain

Semantic priming
of visual words

Somatosensory
cortex

Visual spatial

attention
nalytic

reasoning

Mathematical
approximatio;

peed percept

Primary visual
cortex

Color perception
Face recognition

Auditory cortex

Spoken language
comprehension




O? R Beb@deddj qer e

Voluntary evye Motor
. B Face .
movements execution

Visual spatial Hand
(b) attention Motor Foot - Somatosensory
Analvtic Anticipation| preparation ace cortex
and figural
reasoning Visual spatial

Spatial working attention

memory & P i Analytic
: 5 v reasoning

Mathematical ' R
approximations ' - ¢ > Mathematical

. ) approximations
Anticipation
of pain
Object _ o : _ g *
working \_— E Motion perception
memory

Visual spatial
attention

Speed perception
Exact
mathematical
calculations

Primary visual
cortex
. Color perception
Olfaction E=lee
Pleasant Face recognition

touch Olfaction Pain W\ Auditory cortex

Speech

3 Anticipation Semantic primin Spoken language
production F P & p suag

of pain of visual words comprehension




O? bRefregRe déyeYeys
eo FEéfr QY3 EDG AN ®©D

f a _f ™ i i
!
S _,../I e S M
iy O 4]
1 } '

30°

Goodaleet al., 1999

Zebaondgod¢,
aey qYe>y (¢,
Yaor gy (¢,
bejy?ydg?

a . 'thagommXeommtt 0

D — - < <& o









-
"f, o
7‘}"“""‘
WU

"J-‘,— ' Ty

B va

xMIIIIII

e "e* '- =

0.000 sec

Tank

e



Whole-brain functional imaging at cellular resolution
using light-sheet microscopy

Misha B Ahrens & Philipp J Keller

Detection objective 2 ORARAERENR)

capillary
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Ahrens et al.,2013



Ahrens et al.,2013
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Brain Cells for

Grandmother

Each concept—each person or thing in our
everyday experience—may have a set of
corresponding neurons assigned to it
By Rodrigo Quian Quiroga,
ltzhak Fried and Christof Koch




Quirogaet al., 2005
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Figure 3 | A multi-unit in the left anterior hippocampus that responds to string ‘Sydney Opera’ (pictures no. 2 and 8), but not to other strings, such as
photographs of the Sydney Opera House and the Baha'i Temple ‘Eiffel Tower’ (picture no. 1). In contrast to the previous two figures, this unit
(conventions as in Fig. 1). a—c, The patient identified all pictures of both of ~ had a higher baseline firing rate (2.64 spikes). The area under the red curve
these buildings as the Sydney Opera, and we therefore considered themasa  in cis 0.97.

single landmark. This unit also responded to the presentation of the letter
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Rodrigo Quian Quiroga, a native of Argentina, is
professor and head of the Bioengineering Research
Group at the University of Leicester in England. He is
author of the recently published Borges and Memory:
Encounters with the Human Brain (MIT Press, 2012).

Itzhak Fried is a professor of neurosurgery and director
of the Epilepsy Surgery Program at the U.C.L.A. David
Geffen School of Medicine. He is also a professor at the
Tel Aviv Sourasky Medical Center and Tel Aviv University.
N
Christof Koch is professor of cognitive and
behavioral biology at the California Institute of
Technology and chief scientific officer at the
Allen Institute for Brain Science in Seattle.

Quiroga et al., 2013
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A (Label) B (Condition) A’ (Test)
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Surgery &
Recovery

Ramirez et al., 2013
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memory enhancement,
co-allocation,
memories linked

Rashid et al., 2016



Figure 4

- Fear circuit = Anxiolytic circuit

PAG

DVC
HYP

BLA PAG

Open in a separate window

Model of amygdala microcircuits that give rise to behaviour

New findings in the amgydala have updated our understanding of these microcircuits. Different populations of basolateral complex of the amygdala (BLA) neurons
are proposed to activate distinct populations of lateral central nucleus of the amygdala (CeL) neurons to either promote fear or reduce anxiety. CeM, medial central
nucleus of the amygdala; DVC, dorsal vagal complex; PAG, periaqueductal grey; PKC, protein kinase C; PVT, paraventricular nucleus of the thalamus; HYP,
hypothalamus; SOM, somatostatin.

Janak& Tye 2015
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— DTO e ACHO, — cKa3as A.— O HHaKOBLIH ypoBeHb nepepabor-
KM HHbOpMaLKH. PeaklMa Ha YPOBHE HHCTHHKTA.
OH B3JOXHYIL.
—CyioBa,—cKasan od.—[IpaBza, BEl He CepAHTECH, HO 3TO Xe
TOJIBKO CJIOBA. DTO e MHe He noMoxeT. MHe Hajlo UCKaTh

ciefbl pasyMa Bo BeesieHHOM, a A He 3Ha10, 4TO TAKOE pasyM.
A MHe roBODSIT O Pa3sHbIX YPOBHAX IlepepaboTKH HHGOPMALIMHK,

(A. Cmpyeaukuti, 6. Cmpyzauxuii. [Tongens, XXII Bex)




In humans, intelligence is commonly
defined as the sum of mental
capacities such as abstract thinking,
understanding, communication,
reasoning, learning and memory
formation, action planning, and
problem solving.

Roth & Dicke, 2012



There is a popular distinction proposed by Cattell
(1963) between fluid and crystallized intelligence,
where fluid intelligence is considered to be closely
related to general intelligence mo(Spearman, 1904)
as a broad ability to reason, form concepts, and
solve problems using or
novel procedures, while crystallized intelligence
Includes the breadth and depth of a person®

, the ability to communicate
one® knowledge and to reason using previously
learned experiences.
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viewing session demonstration for Fig. 1

Firing of a single entorhinal
cortex neuron while watching
short video episodes

Beeps represent single spikes
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Hippocampal place cells represent spatial episodes (routes)
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