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MRNA -- protein correlation

(a)

1,000
; ;
€ 100 . *
B .
% i '_f___ o
e 10f | N
- t ;
E *
o L]
ey
N
+
0.1 : : . .
0.1 1 10 100 1,000

Expression level of mANA

(b) « Nucleolus (r=0.8)
100,| * Cell periphery (r=0.74)
—Reference data (r= 0.66)
+ Mitochondria (r= 0.42)

Protein abundance

0.1 1 10 100
Exnression level of mAMNA

WGreenbaum et al. 2003 Genome
Biol

« ~60% correlation over all
genes
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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)

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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rinting / allele-specific ex

THE SILENCE OF THE GENES

Questions have been raised over the interpretation of data from an experiment that used high-throughput
RMNA sequencing to identify imprinted genes (copies of genes that are silenced).
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novel translation products
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state of the art
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. Use antibodies against
either exogenous or
endogenous ribosome
components
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« Nuclease-treatment

degrades RNA
except ribosome-
protected fragments



state of the art
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Immunoprecipitation

¢/ can assess splicing
v can be cell-type specific

¢/ accurate expression est.

X antibody specificity?
X RNA cross-reactivity?

I
A

Genome-Wide Analysis in Vivo of
Translation with Nucleotide
Resolution Using Ribosome Profiling

Nicholas T. Ingolia,* Sina Ghaemmaghami,t John R. 5. Newman, Jonathan S. Weissman
footprinting

v precisely defines CDS
¢ measure translation rate
X short RNA fragments
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experiment experiment )

type target

total-RNA
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all transcribed
mRNAs

total RNA
selection

protein turnover

1

mRNAs bound
to polysome

pulldown
ribosome L|0a
protein and extract
bound mRNA

pulldown
ribosome 5.85
rRNA and extract
bound mRNA

extract protein
followed by trypsin

digest

proteins

RNA-seq,
build transcripts, &
quantify expression

RNA-seq, RNA-seq, RNA-seq,
build transcripts, & | build transcripts, & | build transcripts, &
quantify expression | quantify expression | quantify expression

Collect ion spectra
using SWATH-MS/MS
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choice of comparison set...

e ... IS Important!

« NO reason to limit analysis to

MRNA
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expression distributions
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differential expression

- Intersection of
transcripts called 2-
differentially
expressed between
totalRNA and the
two IPs: I
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Integrated analysIs

label-free MS/MS
MS ~ MS/Ms
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Integrated analysis -- detall
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neuroproteomics application

chimp macaqgue
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6 subjects 5 subjects 5 subjects

sequenced mMRNA and miIRNA from 16 regions of each
brain:

Frontal lobe Parietal lobe Sub-cortex
DFEC Dorsolateral prefrontal cortex IPC Posterior inferior parietal cortex AMY Amygdala
M1C Primary motor cortex S1C Primary sensory cortex CBC Cerebellum
MFC Medial prefrontal cortex HIP Hippocampus
OFC Orbital prefrontal cortex Temporal lobe MD Thalamus
VFC Ventrolateral prefrontal cortex A1C Primary auditory cortex STR Striatum

ITC Inferior temporal cortex
Temporal lobe STC Posterior superior temporal
A1C Primary auditory cortex cortex
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