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Some general themes and approaches

Isolate and fragment in

consecutive mass/charge Isolate and fragment m/z of
(m/z) windows interest
DIA and PRM
> -
S s
£ =

m/z

Proximity Biotinylation

SynCAM 1-HRP

Sex Differences




Some general themes and approaches

Diversity of neuronal subtypes 2 -

Transsynaplic stimulation

Local protein synthesis and
o degradation in neurons

Sefting of a

NG postsymaptc
i local
et

T F I~ Transport oy
of RNPs along v
cyloskeleton Assembl
B ! -\ ‘orRNPS °
] I agdo. T—r 0
i Tl T il Jo
Loc alﬁ/r Golgl,_,:_:__ ,-./{ - \\ D}'fgﬁggri
regulation Synthesis e Function of
of translation of transmembrane A bl axonal RNA?
in dendrites proteins at ER oﬁsﬁﬁbs"

Cell Type Specific Proteomics: Kitchen et al Nature Neurosci.
2014; Wilson & Nairn, Proteomes 2018.

Specific challenges for cell type-specific proteomic studies of the CNS

- Huge amount of cell type variability with specific and distinct patterns of gene/protein expression and regulation
- Complex intermingling of neuronal sub-types

- Complex cell shapes and sub-compartments

- Cell separation or sub-cellular fractionation leads to very low amounts of proteins to analyze

- Methods lag single cell and single nuclei RNAseq




Cell-Type-Specific neuronal proteomics

FACS and LCM Cell

Tissue
GFP-positive
cell
Fluorescence-activated Laser-capture
cell sorting microdissection
(FACS) (LCM™m)

IPSCS/NPCs

Induced pluripotent stem cells
(iPSCs)

©
Ce
v

Neural progenitor cells
(NPCs)

"
(

transgenic mouse  transduction

BONCAT/FUNCAT SORT Unlabeled

Cre-inducible Viral Wild-type Wlld lype

(tRNAAN) (tRNASAY) (tRNAMet) Inas Ab Tz

Qf ‘Df ‘Df %@ Non-Canonical

Amino acid
glrB =
- Puromycin

tRNAMt  ANL tRNACAY AIKK tRNAMet Met Ribosome
Incorporation
ANL-tRNA AlKK-tRNA Met-tRNA Puromycin
incorporation

+ + \ 4

Labeling, Biotinylation & Enrichment
oooo o o‘,nomo o %P
£ oo it
Antibody-assisted
puromycylation

Cell-type-specific expression

Biotin proximity labeling

Reactive Reactive
biotin-AMP biotin-phenol

./—“ Interactor P rOXI m ity
i’”@ Biotinylation

Caotn >
Inleractor Interactor

Affinity chromatography




(2]

FUNCAT

Cell-type-specific metabolic labeling of nascent proteomes in vivo
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D1 and D2 MSNs and FACS sorting
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D1 and D2 MSNs and FACS sorting
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Some general themes and approaches

D1/D2 MSN FACS

- Further optimization for fixation and cell sorting in progress
- Minimize sample volumes and handling steps
- Combine with TMT multiplex approach or DIA/PRM

D1/D2 MSN Proximity Biotinylation

- Use available cell type-specific driver lines and viral constructs
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