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17th century BC

Brain

>k Credit: The National Library of Medicine (NLM)

Brain
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Anonymous, Saxony
1441
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Antonii Andreae expositiones
J secundum Johannem Duns Scotum
§ compositae, inuniversalia

i Porphyrii .... Hondii positio de
~§ formalitatibus [u.a.], 1441,
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LOSS OF RECENT MEMORY AFTER BILATERAL HIPPOCAMPAL LESIONS 13

Fi6. 2.—Diagrammatic cross-sections of
human brain illustrating extent of
attempted bilateral medial temporal
lobe resection in the radical operation.
(For diagrammatic purposes the resection

n shown on one side only.)

B E

LOSS OF RECENT MEMORY AFTER
BILATERAL HIPPOCAMPAL LESIONS

By William Beecher Scoville and Brenda Milner

Journal of Neurology, Neurosurgery, and Psychiatry,
vol.20, 1957 pp.11-21

>k Reproduced from Journal of Neurology, Neurosurgery, and
Psychiatry, by William Beecher Scoville and Brenda Milner, vol.20,

Henry Gustav Molaison pp.1 121, 1957, with permission from BM] Publishing Group Ltd.
(February 26, 1926 — December 2, 2008), previously known as H.M.



MGN + AC Hyp

— Promotes

-== Inhibits

PKC-6"

- Reinstatement

- Reinforcement

>k Janak and Tye (2015) From circuits to behaviour in the
amygdala, Nature, vol.517 (no.7534): 284-292, p.287 Fig.3

Reprinted by permission from Macmillan Publishers Ltd:
Nature, vol.517 (no.7534),284-292, copyright 2015
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Chimpanzee

Mandrill

Mouflon

Javier DeFelipe (201 |) The evolution of the
brain, the human nature of cortical circuits, and
intellectual creativity, Frontiers in Neuroanatomy
e i _— 5, (Article 29), 16 May 201 I, p.7 Fig.7

) G’ ® e http://dx.doi.org/10.3389/fnana.2011.00029

i . CC BY 4.0 Copyright 201 | DeFelipe
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Brain images (Colonal section through
middle of brain) of:

"Human (Homo sapiens)”,

"Florida Manatee (Trichechus manatus
latirostris)",

"Lion (Panthera leo)",

"Common Chimpanzee (Pan troglodytes)",
"Bottlenose Dolphin (Tursiops truncatus)”,
"Polar Bear (Ursus maritimus)",
"Domestic Cat (Felis catus)”,

“European (Domestic) Rabbit (Oryctolagus
cuniculus)”,

"House Mouse (Mus musculus)”,
"Burchell’'s Zebra (Equus burchellii)",
"Goat (Domestic) (Capra hircus domestica)",
"California Sealion (Zalophus californianus)",
"Common Squirrel Monkey (Saimiri
sciureus)",

"Rhesus Monkey (Macaca mulatta)”

http://www.brainmuseum.org/Specimens/
index.html



mouse brain by courtesy of Yuki Imaizumi and Yukio Goto
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The Nobel Prize in
Physiology or Medicine
1906

Camuillo Golg1 Santiago Ramon y Cajal

The Nobel Prize in Physiology or Medicine 1906 was
awarded jointly to Camillo Golgi and Santiago Ramon y
Cajal "in recognition of their work on the structure of
the nervous system"”



2 vols., Paris: A. Maloine, 191 |

@ Santiago Ramon y Cajal, Histologie du systeme nerveux de I'homme & des vertébrés,
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Luigi Galvani
1791
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MEASUREMENT OF CURRENT'VOLTAGE Hodgkin et al. (1952) Measurement of

RELATIONS IN THE MEMBRANE OF THE e T oo
GIANTAXON OF LOLIGO o DOE 19111 3physioh 19559004716

By A. L. Hodgkin, A. F. Huxley, and B. Katz

The Journal of Physiology 116(4):424-448

0OmV.

Hodgkin et al. (1952)
Measurement of current-
voltage relations in the
pos: membrane of the giant
axon of Loligo, The Journal
""""""" ' of Physiology 116(4):424—

e 448, p.433 Fig.8

8. Time courss of membrane potential following a sbort shock st 23° C. Depolarizations . - .
mm-pnnh. Am&m?:wmimmﬁnmmdma DOI: 10.11 |3/]Ph)’SIO|.

mpoonloabom.". Shock serengthe for alabelled curves s 20, 33,182,113,107, 163,08, | 952.5p004716
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o1P R e [7 Endosome fusion)

The Architecture of an Excitatory Synapse

John J. E. Chua, Stefan Kindler, Janina Boyken and Reinhard Jahn

Key events occurring at an excitatory synapse

Synaptc vesicles are formed and recycled at the

(6. Uncoating) /

1. Synaptics veSICI 8 S:fer;aptnc ves:cle Pidins(3)P '- | E}\D Eng g'qsynapt»c—s»ce (steps in this procgs's are numbared
ormation 3, OStha/ AP in sequential order). Synaptic vesicles containing
loading :Qr interm e glutamate as a neurctransmitter (NT) are recruited
=== Endosomal SNARES edlat AP to specialized release sites known as active zones.
Plasma Upon stimulation, the vesicles axocytose to release
membrane NT, which diffuses across the synaptic cleft and binds
to postsynaptic NT receptors. Activation of these
A Synaptophysins receptors results in an influx of Ca®, which triggers
VG’J'CUL-' postsynaptic signal transduction cascades. Multiprotein
transporters Synaptogyrins complexes that make up a megion known as the
postsynaptic density mediate clustenng of receptors
SV2s Gb . e SCAWs < . . and cell-adhesion molecules, and orchestrate the
a SVOP a Direct rec:yclmg coupling of diverse signaling components.
o ./ Q ] Synaptot.)gnmv
Cytoplsmic @
gutamate pool Actin

Presynaptic
side

Postsynaptic
side

\ g "
&

Amphiphysin fission

5. Clathrin-mediated | Endophilin
endocytosis

Synaptojanin
AP180

[4. Vesicle fusion]

\ Synaptotagmm ADP
Tp th

|
‘ FSNARE' m
Ptdi 1P dmnel 5\")

Postsynaptic

Activation of protein-kinase cascades;
reguiation of receptor and channel density
and activity; regulation of actin-filament
dynamics and dendritic-spine morphology

density

Exocytosis § g ‘;
it

(SNARE dependent)

Abbreviations: Abp1. actin-binding protein 1. AKAP. A-kinase anchoring protein; AMPAR. o-amino-3-
hydroxy-S-methyksoxazole-4-propionate-type glutamate raceptor, AP180, assambly protein 180, AP2, adaptor-redatad
protain complex 2; Arf6, ADP-nbosylation factor 6; aSNAP. c-soluble NSF amachment protein; -PIX. PAK-intaracting
axchange factor-fi; CaM-Kll, Ca“'/calmodulin-dependant protein kinase N; CAM, cell-adhesion moleculs; CAPS,
calcium-dependent activator protain for secretion; CASK, calum/calmodulin-dependent serne protein kinase; Cpx

complexin; CSP. cysteine string protein; Dab2, disabled homolog 2 (Drosophila); EAAT, excitatory amine acid
transporter; EEA1, early endosome antigen 1; Eph, ephrin; EPN, epsin; Eps1S, epdermal growth factor receptor
pathway substrate 15 ERC1b/2, ELKS/Rabé-interacting/CAST famidy member 1b/2. GAP, GTPase-activating protein

GEF, GTP-exchange factor; Gin, ghutamine. Glu', glutamate; GRASFE, GRIP-associated protenn; GRIP, Glu

receptor-binding protein; Hsc70, heat shock cognate protein 70; IRSpS3, nsulin receptor substrate pS3; ITSN1,
intarsectin 1. K* channel, shakertype K* channel; KAR, kainatetype Glu™ receptor; MALS, mammalman Lin-seven
protein; mGluR, metabotropic Glu™ receptor; MINT1, Munci8-nteracting protesn 1; Munc18, mammakan Unc-18
homciog: Myo, mycsan; NMDAR, N-methyl-D-aspartate-type glutamate recepicr; nNOS, neuronal nitnc axide synthase
NSF,  N-ethylmaleimide-sensitive fusion protein; PICK, protein  interacting with C  kinase; PIPK1y,
phosphatdylinositol-4-phosphate S-kinass 1y, PKA. cyclic AMP-depandent protein kinasa; PKC, protean kinags C; PLC,
phospholipasae C; Pral, premylated Rab accaptor 1; PSD-05, postsynaptic density protain of 95 kDa: Pidins{3)P,
phosphatdylinositol 3-phosphate. Pidins(4)P. Pudins(4)-phosphate; Pudina{4.5)°,, Pidine(4,5)-bisphosphate; Hab,
Ras-related in brain (member RAS oncogene family). Rabax, RabS GDP/GTP exchange factor; Rac1. Rho famiy. small

Other CAMs

Other CAMs

GTP binding protein Ract: Rap, Ras-related protein Rap: RasGRF1, Ras-guanine nuclectide-releasing factor 1; RIM
Rob3-interacting molecule; SAPAP. SAPSO/PSD-$S-associated protein; SCAMP. secretory camer-associnted
membrane protein: Shank, SH3 domain and ankyrin repeat protein; SNAP2S, synaptosomal-associated protein 25;
SNARE, soluble NSF attachment protein receptor; SPAR, spine-asscaated RapGAP, SV2, synaptic vesicle glycoproten
2. SVOP, SV2-related protein; Syj, synaptojanin; SynCAMs, synaptic cell-adhesion molecules; SynGAP, synaptic Ras-
and Rap-GTPase-actwvating protesn; TIAM1, T-call lymphoma invasion and metastases 1; V-ATPasga, vacuolar H' ATPase;
VGlut, vesicutar Glu™ transporter. Vpse34, phosphoinositide-3-kinase, class 3; VpsedS, vacuolar soning protain 45; Viila

i L — & Journal of Cell Science 2010 (123, pp. 819-823)

X

Reproduced with
permission from:
Chua et al. (2010)
The architecture of
an excitatory

synapse, Journal of
Cell Science 123 (6):
819-823,p.819.

http://

jcs.biologists.org/
content/

123/6/819.full
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Seth G.N. Grant (201 3) SnapShot: Organizational Principles of
the Postsynaptic Proteome, Neuron 80(2):534-534, p.534,
"Origins and evolution of synapse proteomes."

http://www.sciencedirect.com/science/article/pii/
50896627313009173



