Principles and Application of Stereotaxic surgery system
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Process of animal zone & equipment
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IVRC self-user system
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IVRC self-user system
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Introduction

» Brain research using stereotaxic surgery system

- Attractive approach for studying genetic, cellular and circuit functions in the brain

- Delivery of drug, virus vector, cell into the brain

- Cell destruction

Edge of incision in skin

Hole will be drilled
here above target
Bregma of lesion

Tauget of lesion /.35

Setting Fixation Targeting injection
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Problem of brain research

» Brain surgery poses a special problem in that usually
the target cannot be located visually.

» An alternate method of locating brain structures is required.

» A method was devised whereby brain structures are located by knowing
their spatial relationships to landmarks which are visible.
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Stereotaxic apparatus
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Stereotaxic atlas

P Stereotaxic coordinates are usually obtained from a stereotaxic atlas.

» A stereotaxic atlas is a 3D reconstruction of the brain compiled from serial sections and drawings
of sectioned brains.

» Three-dimensional (x, y and z) distances (in mm) from bregma

: the x plane : medial-to-lateral (left-to-right) distance from bregma
the y plane : anterior-to-posterior (front-to-back) distance from bregma
the z plane : dorsal-to-ventral (up-and-down) distance from bregma

Keith B.J. Franklin & George Paxinos
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Principle of stereotaxic surgery

» The stereotaxic coordinate system does not have a single universally accepted reference point
The 3 most common reference points are bregma, lambda, and the stereotaxic zero.
» Bregma is a landmark on the skull surface where the coronal suture meets the sagittal suture.

I Coronal suture

Nasal

Caudal

Sagittal suture

Interaural Line

, Edge of incision in skin

Coronal suture

Hole will be drilled
here above target

Bregma of lesion
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Principle of stereotaxic surgery

» To construct an atlas, brains from a particular size, sex and strain of animal are oriented to
a specific orientation.

» The brain is serial sectioned.

» The spatial relationship is expressed using a set of 3 coordinates: AP, ML, DV.
(AP : anterior-posterior, ML : medial-lateral, DV : dorsal-ventral)

[ Interaural 9 ] % UnIST
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Principle of stereotaxic surgery

TECHNICAL WHITE PAPER ALLEN Mouse Brain Connectivity Atlas
Subpalafascicular nucleus, parvicellular SPFp C57BL/6J 174583187 -3.28 2.00 3.20 0
Substantia innominata C57BL/BJ 125436508 5
Substantia innominata Chat-IRES-Cre 126841788
Substantia innominata Crh-IRES-Cre 278179088 -0 4.4

(BL)-334
Substantia nigra, reticular part C57BL/BJ 100141993 -3.28
Substantia nigra, reticular part C57BL/BJ 175263063 -3.40 4.6
Subthalamic nucleus C57BL/BJ 174788109 -1.82
Superior central nucleus raphe Ch57BL/6J 156929391
Superior colliculus, motor related Ch57BL/6J 126646502 -3
Superior colliculus, motor related Ch57BL/6J 146078721 -3
Superior colliculus, motor related Ch57BL/BJ 1751568132 -3 .

OCTOBER 2013 v.5 alleninstitute.org

Injection Sites and Stereotaxic Coordinates brain-map.org

page 71 of 82
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Procedure of stereotaxic surgery

1. Anesthesia of animal
» Injection

» Volatile anesthesia

ex) isoflurane
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Procedure of stereotaxic surgery

2. Fixation of mouse head

» Incisor bar

» Nose clamp
» Ear bar
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Procedure of stereotaxic surgery

3. Marking of bregma
» Incision of head skin
» Using bone scraper or 33

» Marking bregma
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Procedure of stereotaxic surgery

4. Marking of targeting region
» Checking the targeting region using atlas
(ex : superior colliculus; AP = -4.24, ML = -0.75, DV = -1)

» Marking target region using sylinge carrier

_ Superior colliculus
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Procedure of stereotaxic surgery

5. Drilling skull & injection
» Micro-drilling of skull in the targeting region

» Injection using sylinge carrier (DV = -1 from pia mater)
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Application of stereotaxic surgery

Strereotaxic system has many techniques including.
» Drug delivery
» Tracing neural connection

» Lesion methods

n Tracing using transsynaptic viral tracer

Intracerebral (i.c.) injection

Electrolytic lesions of the CPu

Tracing neural connection
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