
Callout

Cerebellum

Nucleus Reuniens

Midline (non-specific) Nuclei

Paraventricular nuclei

Parataenial nuclei

ventrolateral

nucleus reuniens

nucleus centralis medialis

rhomboid nucleus

To Patch MSN

Paraventricular Nucleus

To Direct Matrix MSN

To Indirect Matrix MSN

Parafasicular/Centromedian  Nuclei

parataenial nuclei

ventral anterior nucleus

mediodorsal nucleus

Interanteromedial nucleui

laterodorsal nuclei

Anterodorsal nuclei

Anteroventral nuclei

mediodorsal

Thalamus

(Medial)

(Lateral)

Medial Septal Nuclei

(Medial)

(Lateral)

Dorsomedial

Ventral

Lateral Septal Nuclei

Nucleus Accombens

Olfactory Tubercle

Ventral Striatum

Basal Forebrain

Supramammillary nuclei

Medial mammillary nuclei

Lateral mammillary nuclei

Tuberomammillary nuclei

ventromedial nucleus

Premammillary nuclei

α-melanocyte-stimulating 
hormone-positive cells

Hypothalamus

Pontine Nucleus Locus Coeruleus

Raphe Nuclei

Brain Stem septum

supramammillary nucleus

tuberomammillary nucleus

lateral area

hypothalamus Auditory Cortex

To NS Parvalbumin+

To Patch MSN

Paraventricular Nucleus

To Direct Matrix MSN

To Indirect Matrix MSN

Parafasicular/Centromedian  Nuclei

Thalamus Pedunculopontine Tegmen-
tal Nucleus

To Caudal GPe

To Caudal Striatum

Medial Geniculate Nucleus

Auditory Thalamus

Acessory Basal and Cortical Nuclei

Parvicellular Portion

Basal Nuclei

Posterior Cortical Nuclei

Amygdalohippocampal Area

lateral nucleus

basal nucleus

cortical nuclei

periamygdaloid complex

To Nucleus Accumbens

Caudal

Amygdala Superior Colliculus Inferior Colliculus Habenula

Other Brain Areas

Layer 1

Layer 2

Layer 3

Layer 4

Layer 5

Layer 6

Secondary motor area

Layer 1

pyramidal cells

Layer 2

pyramidal cells

Layer 3

Layer 4

pyramidal cells

basket cell

Layer 5

Layer 6

Primary motor cortex

Motor Cortex

Layer 1

Layer 2

Layer 3

Layer 4

Layer 5

Layer 6

secondary somatosensory cortex

Layer 1

pyramidal cells

Layer 2

pyramidal cells

Layer 3

spiny stellate cells

pyramidal cells

Layer 4

pyramidal cells

basket cells

Layer 5

pyramidal cells

short pyramidal cells

inverted pyramidal cells

spiny bipolar cells

Layer 6a

Layer 6b

Layer 6

primary somatosensory cortex 

Somatosensory Cortex

Ventral

Dorsal

Layer 1

Layer 2

Layer 3

Layer 4

Layer 5

Layer 6

Retrosplenial cortex agranular retrosplenial cortex

dorsolateral prefrontal cortex

prelimbic (area 32)

Superficial

NADPH diaphorase +

horizontal bipolar/bitufted

radial bipolar

multipolar neurons

Calretinin +

Calbindin+

Layer 1

bitufted neurons

multipolar neurons

"pyramidal-like" neurons

NADPH diaphorase +

radial bipolar

bitufted neurons

multipolar neurons

Calretinin +

multipolar neuron

bitufted neurons

Parvalbumin+

bipolar neurons

bitufted neurons

Calbindin+

Layer 2

bipolar neurons

bitufted neurons

multipolar neurons

"pyramidal-like" neurons

NADPH diaphorase +

radial bipolar

bitufted neurons

multipolar neurons

Calretinin +

multipolar neuron

bitufted neurons

Parvalbumin+

bipolar neurons

bitufted neurons

pyramidal neurons

Calbindin+

Layer 3

bitufted neurons

multipolar neurons

"pyramidal-like" neurons

NADPH diaphorase +

radial bipolar

multipolar neurons

Calretinin +

multipolar neuron

bitufted neurons

Parvalbumin+

bitufted neurons

large multipolar neurons

Calbindin+

Layer 5

bitufted neurons

multipolar neurons

"pyramidal-like" neurons

NADPH diaphorase +

radial bipolar

bitufted neurons

multipolar neurons

Calretinin +

multipolar neuron

bitufted neurons

Parvalbumin+

bitufted neurons

large multipolar neurons

small/medium multipolar neurons

Calbindin+

Layer 6a

"pyramidal-like" neurons

horizontal neurons

NADPH diaphorase +

radial bipolar

bitufted neurons

multipolar neurons

Calretinin +

multipolar neuron

bitufted neurons

bipolar neuron

Parvalbumin+

bitufted neurons

small/medium multipolar neurons

Calbindin+

Layer 6b

Infralimbic (area 25)

NADPH diaphorase +

horizontal bipolar/bitufted

radial bipolar

multipolar neurons

Calretinin +

Calbindin+

Layer 1

bitufted neurons

multipolar neurons

"pyramidal-like" neurons

NADPH diaphorase +

radial bipolar

bitufted neurons

multipolar neurons

Calretinin +

multipolar neuron

bitufted neurons

Parvalbumin+

bipolar neurons

bitufted neurons

Calbindin+

Layer 2

bipolar neurons

bitufted neurons

multipolar neurons

"pyramidal-like" neurons

NADPH diaphorase +

radial bipolar

bitufted neurons

multipolar neurons

Calretinin +

multipolar neuron

bitufted neurons

Parvalbumin+

bipolar neurons

bitufted neurons

Calbindin+

Layer 3

bipolar neurons

bitufted neurons

multipolar neurons

"pyramidal-like" neurons

NADPH diaphorase +

radial bipolar

multipolar neurons

Calretinin +

multipolar neuron

bitufted neurons

Parvalbumin+

bitufted neurons

large multipolar neurons

spiny large multipolar neurons

small/medium multipolar neurons

Calbindin+

Layer 5

bitufted neurons

multipolar neurons

"pyramidal-like" neurons

NADPH diaphorase +

radial bipolar

bitufted neurons

multipolar neurons

Calretinin +

multipolar neuron

bitufted neurons

Parvalbumin+

bitufted neurons

large multipolar neurons

small/medium multipolar neurons

Calbindin+

Layer 6a

"pyramidal-like" neurons

horizontal neurons

NADPH diaphorase +

radial bipolar

bitufted neurons

multipolar neurons

Calretinin +

multipolar neuron

bitufted neurons

bipolar neuron

Parvalbumin+

bitufted neurons

small/medium multipolar neurons

Calbindin+

Layer 6b

dorsal anterior cingulate cortex (area 24b)

Medial Prefrontal Cortex

medial orbital ventral orbital

orbitomedial prefrontal cortex

Prefrontal Cortex

ventral dorsal

Anterior cingulate Cortex

Layer 1

pyramidal neuron

fast-spiking basket cells

adapting small/nest basket cells

Layer 2

pyramidal neuron

fast-spiking basket cells

adapting small/nest basket cells

Layer 3

pyramidal neuron

Layer 4

Layer 5a

Layer 5b

Layer 5

Layer 6

Primary Visual Cortex

Visual Cortex

Superficial

Deep

Area 35

Area 36

Perirhinal Cortex Postrhinal Cortex ectorhinal cortex

Layer 1

Layer 2

Layer 3

Layer 4

Layer 5

Layer 6

Piriform Cortex Insular Cortex

dorsal posterior ventral

agranular insular cortex

Dorsal portion

Medial Frontal Lobe

Deep

Medial

Ventral

Orbitofrontal Cortex

Medial

Anterior

Olfactory Nucleus Visual Area 18b

Interneurons

Stellate Cells

Layer I

Pyramidal Cell (Lateral)

Pyramidal Cell (Intermediate)

Pyramidal Cell (Medial)

Pyramidal Cells

Axo-Axonic Cell

Interrneurons

Stellate Cells

Layer II

Pyramidal Cell (Lateral)

Pyramidal Cell (Intermediate)

Pyramidal Cell (Medial)

TO Proximal CA1

Pyramidal Cells

Stellate Cells

Multipolar Cell

Fusiform Cell

Horizontal Cell

Bipolar Cell

Interneurons

Layer III

Fusiform Pyramidal Cell

Layer IV

Pyramidal Cell (Distal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Proximal)

Pyramidal Cell (Mid)

Pyramidal Cell (Distal)

Pyramidal Cells

Horizontal Cell

Multipolar Cell

Interneurons

Layer Va

Pyramidal Cell (Lateral)

Pyramidal Cell (Intermediate)

Pyramidal Cell (Medial)

Pyramidal Cells

Multipolar Cell

Horizontal Cell

Interneurons

Layer Vb

Layer V

Pyramidal Cell (Lateral)

Pyramidal Cell (Intermediate)

Pyramidal Cell (Medial)

Pyramidal Cells

Layer VI

Lateral Entorhinal Cortex

Interrneurons

Stellate Cells

Layer I

Pyramidal Cell (Lateral)

Pyramidal Cell (Intermediate)

Pyramidal Cell (Medial)

Pyramidal Cells

Axo-Axonic Cell

Interrneurons

Stellate Cells

Layer II

Pyramidal Cell (Lateral)

Pyramidal Cell (Intermediate)

Pyramidal Cell (Medial)

TO Distal CA1

Pyramidal Cells

Multipolar Cell

Stellate Cell

Fusiform Cell

Horizontal Cell

Bipolar Cell

Interneurons

Layer III

Fusiform Pyramidal Cell

Layer IV

Horizontal Stellate Cell

Pyramidal Cell (Distal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Proximal)

Pyramidal Cell (Mid)

Pyramidal Cell (Distal)

Pyramidal Cells

Multipolar Cell

Interneurons

Interneurons

Layer Va

Pyramidal Cell (Lateral)

Pyramidal Cell (Intermediate)

Pyramidal Cell (Medial)

Pyramidal Cells

Multipolar Cell

Horizontal Cell

Interneurons

Layer Vb

Layer V

Pyramidal Cell (Lateral)

Pyramidal Cell (Intermediate)

Pyramidal Cell (Medial)

Pyramidal Cells

Layer VI

Medial Entorhinal Cortex

Entorhinal Cortex

To NS Parvalbumin+

To NS ACh Inter

Pyramidals

Neocortex

Layer 1

Layer 2

Layer 3

Layer 4

To Patch MSN

PT (Deeper Layer 5)

To Direct Matrix MSN

To Indirect Matrix MSN

IT (Superficial Layer 5)

To Indirect Matrix MSN

To Direct Matrix MSN

PT (Superficial Layer 5)

Layer 5

Layer 6

GLOBAL

Neocortex

Molecular Layer-Perforant Path 
Associated (MOPP) Cell

Interneuron Specific (IS) Cell

Chandelier (axo-axonic) Cell

Interneurons

Molecular Layer

Granule Cell 
(Infrapyramidal Blade)

Granule Cell
(Crest)

Granule Cell
(Suprapyramidal Blade)

Granulel Cell (Temporal 1/4)

Granule Celll (Septal 3/4)

Granule Cell (Septal 1/2)

Granule Cells

Pyramidal Basket Cell

Randoms

Interneurons

Granule Cell Layer

Hilar-Commissural Associational 
Pathway-Related (HICAP) Cell

Hilar-Perforant Path Associated (HIPP) Cell

Interneurons

Mossy Cell

Mossy Cell

Mossy Cell

Mossy (stellate) Cells

Polymorphic Cell Layer

Dentate Gyrus

Stratum Lacunosum-Moleculare (LM) Cell

Interneuron Specific (IS) Cell

Interneurons

Stratum Lacunosum Moleculare

Oriens-Lacunosum Moleculare 
Associated (O-LM) Cell

Stellate Shaped Basket Cells

Interneuron Specific (IS) Cell

Stellate-Like Interneurons

Interneurons

Stratum Radiatum

Stratum Lucidum

Pyramidal Cell (Temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cel (Proximal)

Pyramidal Cell (Temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Mid)

Pyramidal Cell (Temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Distal)

Dorsal Pyramidal Cells

CA3 Pyramidal Cells

Pyramidal Cel (Proximal)

Pyramidal Cell (Mid)

Pyramidal Cell (Distal)

CA2 Pyramidal Cells

Pyramidal Basket Cell

Chandelier (axo-axonic) Cell

Interneuron Specific (IS) Cell

Bistratified Cell

Oriens-Lacunosum Moleculare 
Associated (O-LM) Cell

Interneurons

Pyramidal Cell Layer

Fusiform-Shaped Basket Cells

Oriens-Lacunosum Moleculare 
Associated (O-LM) Cell

Interneuron Specific (IS) Cell

Interneurons

Stratum Oriens

Alveus

CA3/CA2

Perforant Path- Associated

Basket CCK/VIP

Interneuron Specific II

Neurogliaform

Radiatum-retrohippocampal projection

Cholinergic

Interneurons

Stratum Lacunosum Moleculare

Schaffer collateral-associated

Apical dendritic innervating

Large Calbindin

Interneurons

Stratum Radiatum

Pyramidal Cell (temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Proximal)

Pyramidal Cell (temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Mid)

Pyramidal Cell (temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Distal)

Pyramidal Cells

Axo-Axonic Cell

Basket PV

Basket CCK/VGLUT3

Bistratified

Ivy

Interneuron Specific I

Interneuron Specific III

Interneurons

Pyramidal Cell Layer

Oriens-Lacunosum Moleculare 
Associated (O-LM) Cell

Trilaminar

Back Projection

Oriens retro-hippocampal projection

Double projection

Interneurons

Stratum Oriens

Alveus

CA1

Molecular Layer (Superficial)

Molecular Layer (deep)

Interneurons

Pyramidal Cell (Proximal)

Pyramidal Cell (Mid)

Pyramidal Cell (Distal)

Intrinsically Bursting Cells

Pyramidal Cell (Proximal)

Pyramidal Cell (Mid)

Pyramidal Cell (Distal)

Regular Spiking Cells

Pyramidal Cell (Temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Proximal)

Pyramidal Cell (Temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Mid)

Pyramidal Cell (Temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Distal)

Pyramidal Cells

Pyramidal Cell Layer

Subiculum

Molecular Layer (Layer I)

Pyramidal Cell (Temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cells

Stellate Cells

Layer II

Pyramidal Cell (Temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Proximal)

Pyramidal Cell (Mid)

Pyramidal Cell (Distal)

Pyramidal Cells

Stellate Cells

Layer III

Lamina Dissecans (Layer IV)

Pyramidal Cell (Temporal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Proximal)

Pyramidal Cell (Mid)

Pyramidal Cell (Distal)

Pyramidal Cells

Stellate Cells

Layer V

Presubiculum

Molecular Layer (Layer I)

Pyramidal Cells

Layer II

Pyramidal Cell (Distal)

Pyramidal Cell (Medial)

Pyramidal Cell (Septal)

Pyramidal Cell (Proximal)

Pyramidal Cell (Mid)

Pyramidal Cell (Distal)

Pyramidal Cells

Stellate lCell

Layer V

Parasubiculum

Hippocampal Formation

To NS Parvalbumin+

To NS SOM/NOS

To Patch MSN

To Matrix Direct MSN

To Matrix Indirect MSN

ACh In-
terneuron

To Patch MSN

To Matrix Direct MSN

To Matrix Indirect MSN

To NS SOM/NOS

To NS Parvalbumin+

Parvalbumin/ 
GABA In-
terneuron

To Patch MSN

To Matrix Direct MSN

To Matrix Indirect MSN

SOM/NOS 
Interneuron

To SN Ventral Tier 
Dopaminergic 

Neurons

Patch 
MSN

Patch

To GPe Parvalbumin+

To GPe Parvalbumin-

Indirect 
Matrix 
MSN

To GPi 
Output

To SNr 
Output

To GPe Parvalbumin+

To GPe Parvalbumin-

Direct 
Matrix 
MSN

Matrix

Caudal

Nucleus Accumbens

Rostral

To SNr

To GPi

GABA MSN

Caudate

To GPi

To GPe

GABA MSN

Putamen

1. Neostriatum                                   

To STh Nucleus 
Projection

To GPi  
Output

To SNr 
Output

To NS Parvalbumin+

Parvalbumin+

To STh Nucleus 
Projection

To GPi  
Output

To SNr 
Output

To Neostriatum

Parvalbumin-

Calretinin/GABA Inter

To Auditory Cortex

Ventromedial (Choline)

To Pendunculopontine Tegmental Nucleus

Dorsolateral (GABA)

Caudal

To STh Nucleus 
Projection

Rostral

2. Globus Pallidus Ext.                     

To Thalamus

To Cortex

GABAergic 
Output

To Neocortex

To Habenula

ACh Projection

Rostral

3. Globus Pallidus Int                            

To GPe Parvalbumin+

To GPe Parvalbumin-

To GPi Output

To SNr Output

Glutamergic 
Projection

GABAergic 
Interneuron

4. Subthalamic Nucleus                          

To Thalamus

To Cortex

GABAergic Output

To Superior Colliculus

ACh Projection

Dorsal, Lateral, Middle and Caudal

Pars Reticulata

To Inferior Collliculus

Dorsolateral (GABA)

To Amygdala

To Neostriatum

Ventromedial (GABA/Dopamine)

Pars Lateralis

Pars Compacta

To Direct Matrix MSNs

To Indirect Matrix MSNs

To Ventral Tier Dopamine

Dopamine 
Projection

Dorsal Tier

To Patch MSNs

Dopamine 
Projection

Ventral Tier

To NS Parvalbumin+ 

To NS SOM/NOS

Probable Dopamine Projection

5. Substantia Nigra                      

Basal Ganglia

Brain


