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mRNA -- protein correlation 
• ~60% correlation over all 

genes 

• can increase within some 
functional categories 

Greenbaum et al. 2003 Genome 
Biol 

Nagaraj et al. 2011 Mol Sys 
Biol 2 
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peptide detection 
• 20,248 reviewed human proteins in UniProtKB/Swiss-

Prot DB 

• 62,901 predicted human proteins in UniProtKB/TrEMBL 
DB 
 

• 20,843 observed human proteins in YPED (243,749 
peptides) 

Instrument N spectra N unique peptide 
assignments 

proteins with unique 
peptide assignments 

5600TT 51,747 5,349 1,424 
Orbi 40,195 7,565 1,916 
Orbi - fractionated 256,702 33,388 6,177 
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imprinting / allele-specific exp. 

Erika Hayden 2012 Nature 
(news) 
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novel translation products 

Ingolia et al. 2009 
Science 



7 

profiling translation 
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state of the art 

footprinting IP 
• nuclease-treatment 

degrades RNA 
except ribosome-
protected fragments 

• use antibodies against 
either exogenous or 
endogenous ribosome 
components 
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state of the art 

immunoprecipitation 

✔ can assess splicing 
✔ can be cell-type specific 
✔ accurate expression est. 
✘  antibody specificity? 
✘  RNA cross-reactivity? 
 

footprinting 

✔ precisely defines CDS 
✔ measure translation rate 
✘  short RNA fragments 
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profiling translation 
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profiling translation 



12 

experiment design 

total RNA 



choice of comparison set... 

• ... is important! 

• no reason to limit analysis to 
mRNA 

Nagaraj et al. 2011 Mol Sys 
Biol 
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GENCODE version 
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expression distributions 
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• intersection of 
transcripts called 
differentially 
expressed between 
totalRNA and the  
two IPs: 

differential expression 

19 
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integrated analysis 
label-free MS/MS 

RNA-seq 

SWISS-Prot etc. 
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transcript 
coords 

transcript 
abundanc

e 

integrated analysis -- detail 

X! tandem 

tophat / 
cufflinks 

peptide 
IDs 

parse 
transcripts 

transcript 
sequences 

product 
ion 

spectra 

RNA-seq 
read-data 

genome 
sequence 

genome 
annotation 

peptide / 
transcript 

alignments 
merge 

proteomics 

RNA-seq 

parent ion 
data 

peptide / 
transcript 

abundance 
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neuroproteomics application 
human macaque chimp 

5 subjects 5 subjects 6 subjects 

Parietal lobe 
IPC Posterior inferior parietal cortex 
S1C Primary sensory cortex 
 
Temporal lobe 
A1C Primary auditory cortex 
ITC Inferior temporal cortex  
STC Posterior superior temporal 
cortex 
 

Sub-cortex 
AMY Amygdala 
CBC Cerebellum 
HIP Hippocampus 
MD Thalamus 
STR Striatum 

sequenced mRNA and miRNA from 16 regions of each 
brain: 

Frontal lobe 
DFC Dorsolateral prefrontal cortex 
M1C Primary motor cortex 
MFC Medial prefrontal cortex 
OFC Orbital prefrontal cortex 
VFC Ventrolateral prefrontal cortex 
 
Temporal lobe 
A1C Primary auditory cortex 
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