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Neuroscience read out

Neuroscience In VIVO :
1) Dbehavioral
2) metabolism
3) toxicology
4) electrophysiology

etc
NB (In vivo only on KNOWN TARGET)



Neuroscience In VItro :

T A R G ET S (e GNIYERSITA
DNA DNA — Protein
RNA RNA-Protein
PROTEIN PROTEIN-Protein

Other elements ><):her elements

UNKNOWN TARGET KNOWN TARGET



Neuroscience In vitro : a NOT complete list

DNA Microarray Methods (e SNRERSHA
DNA Microarray Maker Unknown target

*cDNA production Unknown target

*Random Priming

in Situ Hybridization Known target
Genome-wide response to Glucose Unknown target
Consumption

*Chuck Close and DNA Micorarrays Unknown target

Genomic Circuits Methods

*Plasmids with inducible promoters Known target

*CAT Assays Known target

*GFP and reporter proteins/genes Known target
*Growth Curves Known target Unknown target
*Homologous Recombination Known target

*Brain Anatomy Known target Unknown target



http://www.bio.davidson.edu/courses/genomics/method/plasmid_inducible.html
http://www.bio.davidson.edu/courses/genomics/method/CAT.html
http://www.bio.davidson.edu/courses/genomics/method/GFP.html
http://www.bio.davidson.edu/courses/genomics/method/growthcurves.html
http://www.bio.davidson.edu/courses/genomics/method/homolrecomb.html
http://www.bio.davidson.edu/courses/genomics/method/Brainparts.html
http://www.bio.davidson.edu/courses/genomics/arrays/arrayer.html
http://www.bio.davidson.edu/courses/genomics/method/cDNAproduction.html
http://www.bio.davidson.edu/courses/genomics/method/randompriming.html
http://www.bio.davidson.edu/courses/genomics/method/insitu.html
http://www.bio.davidson.edu/courses/genomics/method/metabol.html
http://www.bio.davidson.edu/courses/genomics/close/ChuckClose.html

Neuroscience In vitro : a NOT complete list

Proteomics Methods

Domain Functions Known target
*Yeast Two Hybrid Unknown target
Cre / lox P recombination Known target
*Biotin and Avidin binding Known target
*Affinity Chromotography Known target Unknown target
Kinase and enzyme assays Known target
*RNAI (RNA interference) Known target

Mass Spectroscopy Unknown target



http://www.bio.davidson.edu/courses/genomics/method/domain.html
http://www.bio.davidson.edu/courses/genomics/method/y2h.html
http://www.bio.davidson.edu/courses/genomics/method/CreLoxP.html
http://www.bio.davidson.edu/courses/genomics/method/biotin_avidin.html
http://www.bio.davidson.edu/courses/genomics/method/Affinity.html
http://www.bio.davidson.edu/courses/genomics/method/kinaseassay.html
http://www.bio.davidson.edu/courses/genomics/method/RNAi.html
http://www.bio.davidson.edu/courses/genomics/method/ms.html

Neuroscience In vitro : a NOT complete list
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Genomic Methods

«Pathology/Histology Slides Unknown target
eKaryotypes Known target  Unknown target
I mmunoprecipitation

PCR Unknown target
SDS-PAGE Known target  Unknown target
Coomassie Staining Unknown target
*Western Blot Known target
*Southern Blot Known target
*Northern blot Known target
silmmunofluorescence Known target
Chromosomal Walking Unknown target
‘RFLP

*Knockout Mouse and Homologous Recombination Known target
*Liposomes



http://www.bio.davidson.edu/courses/genomics/method/Histology.html
http://www.bio.davidson.edu/courses/genomics/method/Karyotypes.html
http://www.bio.davidson.edu/courses/genomics/IMPfolder/IMP.html
http://www.dnalc.org/ddnalc/resources/pcr.html
http://www.bio.davidson.edu/courses/genomics/method/SDSPAGE/SDSPAGE.html
http://www.bio.davidson.edu/courses/genomics/method/SDSPAGE/coomassie.html
http://www.bio.davidson.edu/courses/genomics/method/Westernblot.html
http://www.bio.davidson.edu/courses/genomics/method/Southernblot.html
http://www.bio.davidson.edu/courses/genomics/method/Northernblot.html
http://www.bio.davidson.edu/courses/genomics/method/IMF.html
http://www.bio.davidson.edu/courses/genomics/method/Chromwalk.html
http://www.bio.davidson.edu/courses/genomics/method/RFLP.html
http://www.bio.davidson.edu/courses/genomics/method/homolrecomb.html
http://www.bio.davidson.edu/courses/genomics/method/liposome.html

Neuroscience In vitro : a NOT complete list
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«Capillary Electrophoresis Known target  Unknown target
*ELISA (see animated version) Known target
*FACS (Fluorescence Activated Cell Sorting) Known target

*Knockout Mouse and Homologous Recombination Known target

‘PCR Known target
*Real-time PCR Known target
*RT-PCR (reverse transcriptase-PCR) Known target

*\Whole-Genome Sequencing

Unknown target


http://www.bio.davidson.edu/courses/genomics/method/Capillary.html
http://www.bio.davidson.edu/courses/genomics/method/ELISA.html
http://www.biology.arizona.edu/immunology/activities/elisa/elisa_intro.html
http://www.bio.davidson.edu/courses/genomics/method/FACS.html
http://www.bio.davidson.edu/courses/genomics/method/homolrecomb.html
http://www.dnalc.org/ddnalc/resources/pcr.html
http://www.bio.davidson.edu/courses/genomics/method/realtimepcr.html
http://www.bio.davidson.edu/courses/genomics/RTPCR/RT_PCR.html
http://www.bio.davidson.edu/courses/genomics/method/shotgun.html

Neuroscience In vitro : a NOT complete list
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UNKNOWN TARGET

BIOINFORMATICS ALL TARGETS
http://www.ebi.ac.uk/ |Biochemical read out |

MicrOARRAYS 2 Gel-Electrophoresys
2 Hybrid Screen
mllq?l\llf& IeBiochemicaI read out I
|
cRNA High-throughput screening
SNP sereening I Biochemical read out I
Protein

etc

I Biochemical read out I




DNA cDNA Microarray
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MRNA Reverse Labeled
transcription 15t strandcDNA
VAT AYAYAV EAVAV AVAV 4
Sample 1 (test) NVW’VVWWV AR
PPN PPN PANRNS
YAV AYAY EAV AV AVAV 4

Hybridization on th&DNA microarray
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cDNA Microarray

Prepare ' CONAPIone prepare Microarray.




cDNA Microarray read out
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Clustering of -5,000 significant genes

%% DI TRIESTE

—

Tl

-§ 06 % ‘_

i :ie _ )

| IR Available microarrays
S Mo é{“

also
for RNAs and Proteins

e e |




Protein 2D-Gel electrophoresis
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Neuroscience In vitro : a NOT complete list
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KNOWN TARGET

BIOINFORMATICS ALL TARGETS

PCR I Biochemical read out I
DNA Southern Blot | Biochemical read out |
Sequencing  |Biochemical read out |




PCR

Ds e
LU |
DNA - .

DENATURATION I

BI

TIORTRTR T TT TR R T C T R T A TR T TT eI i
ALLLLL

ANMNEALING P1 P2

e
LR Rty

EXTENSION
M i e —
LRLR gty

fhons UNIVERSITA
w4 DI TRIESTE




PCR




Western Blot
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Western blots allow investigators to determine the
molecular weight of a protein and to measure
relative amounts of the protein present in different
samples.

Proteins are separated by gel electrophoresis,
usually SDS-PAGE.

The proteins are transferred to a sheet of special
blotting paper called nitrocellulose or PVDF.

The proteins retain the same pattern of separation
they had on the gel.




Western Blot

BEFORE SDS charged E-groups

hydrophobic

AFTER 53D5

F 111

<SDS-PAGE=
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SDS Polyacrylamide
Gel Electrophoresis

Detect Antibody

{2 UNIVERSITA

2% DI TRIESTE

Protein Blot on
Nitrocellulose

Eeveals Protein
of Interest

v

Label with Specific
Antibody
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Southern blot
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Southern blot
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(A) unlabeled DNA ek,
cut with a g
restriction
nuclease

labeled DNA of known sizes | S
as size markers gel

DNA FRAGMENTS SEPARATED BY AGAROSE GEL ELECTROPHORESIS

|

paper with tightly bound DNA

alkali solution

SEPARATED DNA FRAGMENTS
BLOTTED ONTO NITROCELLULOSE PAPER

Figure 10-14 part 1 of 2 Essential Cell Biology, 2/e. (& 2004 Garland Science)

HYBRIDIZED TO

LABELED DNA PROBE
SEPARATED DNA



Neuroscience In vitro : a NOT complete list
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KNOWN TARGET

BIOINFORMATICS ALL TARGETS
PCR I Biochemical read out I
Northern Blot IBiochemicaI read out I
RNA . —
Sequenung | Biochemical read out |

In situ | subcellular read out |




In situ
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Southern/Northern blot
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Comparison of Southern, Northern and

Western blot hybridization & S
Blot type| Target Probe Applications
Southern DNA DNA or RNA mapping genomic clones
estimating gene numbers,
(Agarose Gel) etc
Northern RNA DNA or RNA RNA sizes and abundance
(Formaldehyde (gene expression level)
agarose gel )
Western Protein Antibodies protein size and

(Polyacrylamide
gel)

abundance (gene
expression level)

24



Neuroscience In vitro : a NOT complete list
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KNOWN TARGET

BIOINFORMATICS ALL TARGETS
\Western BIOt I Biochemical read out I
. El I Biochemical read out I
Protein >4 —
Sequencn’]g | Biochemical read out |

Immuno Istochemistry | subcellular read out |
Immuno Citochemistry/[subcellular read out |




Immunohistochestry
Immunocytochemistry
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Neuroscience In vitro : a NOT complete list

KNOWN TARGET ® R
BIOINFORMATICS ALL TARGETS
BASAL CONDITION ‘MODIFIED CONDITIONS”

DNA-Protein Chromatin ImmunoP

I Biochemical read out I

. Co immunoP + RT PCR
RNA-Protein EMSA

SuperSh”'-t I Biochemical read out I
Gel Shift

PrOtein_Protein FRET Isubcellular read out




Neuroscience In vitro : The choice of a Model
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BASAL CONDITION “MODIFIED CONDITIONS”
I Biochemical read out I I Biochemical read out I
e Cell Lines
I subcellular read out I I subcellular read out I

Biochemical read out
. Primary culture limited by the availability

MORFOLOGICAL READ OUT MORFOLOGICAL READ OUT

I subcellular read out I I subcellular read out I

* Primary culture
y I Biochemical read out I I Biochemical read out I

from Transgenic/ MORFOLOGICAL READ OUT MORFOLOGICAL READ OUT

KO/KIN Animal I subcellular read out I I subcellular read out I




Neuroscience In vitro : The choice of a Model
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BASAL CONDITION “MODIFIED CONDITIONS”
. Organotypic Biochemical read out
limited by the availability
cultures MORFOLOGICAL READ OUT MORFOLOGICAL READ OUT
I subcellular read out I I subcellular read out
« Qrganotypic
cultures I Biochemical read out | | Biochemical read out |
MORFOLOGICAL READ OUT MORFOLOGICAL READ OUT
from Transgenic I subcellular read out I I subcellular read out I

KO/KIN Animal



Neuroscience In vitro : The choice of a Model
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e Celllines = NO REAL NEURONS

NO REAL MORPHOLOGICAL READ OUT
IN NEUROSCIENCE

STRUCTURE

——> FUNCTION



Neuroscience In vitro : The choice of a Model
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* Primary culture = NO REAL TISSUE

MORPHOLOGICAL READ OUT
IN NEUROSCIENCE
STRUCTURE [——» FUNCTION
LIMITED TO SINGLE FAMILY OF CELLS




Neuroscience In vitro : The choice of a Model
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« Organotypic slice= NO REAL BRAIN

MORPHOLOGICAL READ OUT
IN NEUROSCIENCE

STRUCTURE

FUNCTION

LIMITED TO SINGLE TISSUE

Consider Technical LIMITATIONS



Neuroscience In vitro : The choice of a Model
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* Animal = NO HUMAN BRAIN

MORPHOLOGICAL READ OUT
IN NEUROSCIENCE

s-

'RUCTURE

FUNCTION

LIMITED TO SINGLE ANIMAL SPECIES

Consider many Technical LIMITATIONS
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Image J

http://rsbweb.nih.gov/ij/

or simply type : imagej on GO LJSLS’:



