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RESULTS AND DISCUSSION

CONCLUSIONS |

I Several methods for enriching
small proteins were evaluated
using E. coli as a model system.

I Small proteins were enriched from
Arabidopsis thaliana and
analyzed by LC-MS-MS.

I INTRODUCTION

Small genes and the proteins that they encode can play
important biological roles including signaling, development,
and mediation of plant-microbe interactions in organisms
ranging from bacteria to plants to mammals (Frith et al.;
Basrai et al.; Galindo et al.; Hemm et al. 2008, 2010;
Kastenmeyer et al.). However, genes that encode proteins
containing <100 residues are difficult to identify reliably
solely by DNA sequence analysis (Dinger et al.)

We previously described an approach to identify small-
protein-encoding genes in the woody model species Populus
trichocarpa that relied in part on proteomics to identify small
proteins from unfractionated protein extracts (Yang et al.).

To increase the sensitivity of proteomics toward small
proteins, we sought to evalute methods for enriching the low-
molecular-weight proteome prior to LC-MS-MS analysis.

Using E. colias a model system, we evaluated several

methods for enriching small proteins from cell lysates. We
applied the most promising to fractionation of plant root and
shoot tissues from Arabidopsis thaliana in order to increase
the sensitivity of LC-MS-MS analysis toward small proteins.

Evaluation of fractionation protocols (Figure 1)
1 E. coli used as a model system
1 ACN: removal of large proteins by acetonitrile precipitation
(Aristoteli et al.)
MWCO: ultrafiltration using molecular weight cutoff filters
(Aristoteli et al.)

10 kilodalton and 30 kilodalton cutoffs evaluated

In-Gel: in-gel digestion of low-molecular-weight regions
excised from SDS-PAGE gels (Shevchenko et al.)

GelFree: fractionation using the GelFree 8100 fractionation
system (Protein Discovery, Knoxville TN)

Full: no fractionation (full lysate)

Application to plant tissues (Figure 2)

1 Root and shoot tissues from small laboratory-grown A.
thaliana seedlings flash frozen in liquid nitrogen

1 Protein extraction (Damerval et al.)
1 In-Gel method to enrich small proteins (see above)

. Each unfractionated lysate, liquid fraction, or gel slice was:
1 digested using trypsin

1 analyzed using LC-MS-MS (2D nanoLC interfaced with
ThermoFinnigan LTQ)

' 1 Peptides and proteins identified using Sequest and DTASelect
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