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Workflow: Proteomics with Plymouth University
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CELL CULTURE OR TISSUE

Proteins for bottom-up analyses
come from a variety of sources.

AUTOMATED DATA ANALYSIS

Peptides are identified using Proteome
Discoverer software, an autornated
program capable of analyzing CID,
HCD, and ETD spectra.
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EXTRACTION OF PROTEINS

Proteins are extracted and, in
some cases, fractionated to
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reduce complexity.
—
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GENERATION OF PEPTIDES FC‘{:\
Proteins are denatured, reduced, ﬂ(") \
alkylated, and digested into peptides. ...‘:-;l-.\ :;-]
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Peptides are, in some cases, EQJ'{':S /

fractionated to reduce complexity. 4 ?')_
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ANALYSIS BY LC-MS/MS /
Peptides are analyzed by /

LC-MS/MS on Orbitrap-based
mass spectrometers. /

Source: www.planetorbitrap.com



Proteomic Characterisation of in vivo

and in vitro liver models
( Liver Tissue, Primary Cells & Spheroids)



Experimental Design
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Quavntltatlve Proteomlcs

3 Biological Replicates
( Number of Samples:9)

TECHNICAL NOTE

Towards a more representative in vitro method for fish
ecotoxicology: morphological and biochemical characterisation
of three-dimensional spheroidal hepatocytes

Matthew G. Baron + Wendy M. Purcell +
Stnen K. Juckuon + Stewart ¥. Owen
Awadhesh N. Jha

Baron et al, 2012



Workflow: Rainbow Trout Proteomics

Protein !
Extraction, BEd =o8 EaE
Estimation and ili I!l m
Qc |

Sample

et

Processing for
\ER
Spectrometry

Blast2GO" PRO
% blast2go FLyl
Functional annotation and
genome-wide analysis of
your sequence data

Analysis of
Samples by
LCMS

EASY AND LOW MAINTENANCE

Database Search — T — .
USER-FRIENDLY
Blast2GO i designed fi A MAIN BLAST2GO PRO FEATURES

( www.
uniprot.org)

Bioinformatic
Analysis of
Dataset

Under Progress —

Conclusions
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Preliminary Data



SDS GEL & MS Analysis
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Quality Check on 4-12% Gradient Gel

Hierarchical Clustering on LFQs

LFQ: Label Free Quantification



ldentified Proteins among models

Hepatocytes Liver

~2300 Proteins Identified
1633 Proteins (<2 peptides/Protein) Filtering Criteria: 2 Unique

Spheroids Peptides/Protein



LFQ intensity Hepatooes2

LFG intensity Hepatocptes3

LFQ intensity Hepatogess

Correlation in Replicates
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Correlation: Experimental Groups

r=0.78 to 0.96
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Hierarchical Clustering Analysis
( z normalised LFQs)

LF2 intensity Hepatocytes
LF intensity Liver!
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Annotation Extraction by Blast2go

Blast2GO™ PRO
@ bIaSt Zgo Functional annotation and

genome-wide analysis of




Proteomic Profile: Significantly altered
proteins

M Log?2 Ratio Hepatocytes/Liver
M Log?2 Ratio Spheroids/Liver

W Log?2 Ratio Spheroids/Hepatocytes

Log2 Fold Change

m Log? Ratio Hepatocytes/Liver
® Log2 Ratio Spheroids/Liver
= Log2 Ratio Spheroids/Hepatocytes

Log2 Fold Change




Ongoing Analysis

* Functional Significance of Altered Proteins
* Annotation Enrichment Analysis
* Comparative Proteomics

Biological Process Cellular Component

Molecular Function

biological
regulation
14%

PLOS ONE | DOI:10.1371/journal.pone.0121778 March 20, 2015

STRING DB- CYP1A1
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