Introduction

It has been known that endoplasmic reticulum (ER) stress has
important functions in the pathogenesis of neurodegenerative
disorders with several generic degenerative disorders including
Alzheimer’'s and Parkinson’s diseases. A number of cellular stress
genetic and environmental conditions lead to cause the accumulation
of unfolded or misfolded proteins in the ER, leading to ER stress
lumen. |IRE1 is a trans- membrane protein kinase localized in the ER
and a central component of ER stress signaling pathway. [RE1
senses the presence of misfolded proteins in the ER lumen and
transduced signals to the cytoplasm and the nucleus. It is important
to determine the IRE1 subcellular location under ER stress conditions
for the complete understanding the physiological and pathological
roles of IRE1. Understanding IRE1 subcellular location and the
related protein profiles is important for managing cell survival after ER

Method

» About 20 million INS- 1 pancreatic beta cells were grown in 5 mM
glucose (control), or stimulated with 1 uM thapsigargin (treated).

» Cells were homogenized and fractionated using Edge ™ 200 Separation
System. Samples from each fraction were subjected to western analyses
and selected fractions were analyzed by 2DE. Interesting protein spots
were excised, digested and identified by MALDI- TOF/TOF.
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Results

Western Blot Analysis of IRE1
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B Highest expression of IRE1 in control cells occurred at fraction 50% sucrose.

0 Highest expression of IRE1 in treated cells occurred at fraction 25% sucrose.
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Edge 200 Separation System
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* Relative Change in IRE1 Expression = (Treated — Control)/Treated

Using MALDI-TOF/TOF

Protein ID of Selected Differentially Expressed Spots
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Conclusions

* The location of the highest relative expression of IRE1 changes from 50% sucrose fraction to 25% sucrose fraction after treated with thapsigargin.

This finding indicates the potential translocation of IRE1 in the cell.

 Fractionation reveals 3.73 fold down regulation for IRE1in treated cells in fraction 50%.
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* The fractions showing the highest relative expression changes of IRE1 correlate directly with the fractions showing the highest number of

differentially expressed proteins.

* Density based fractionation provides valuable information connecting subcellular biology and biomarkers.

» Several unique and theoretical proteins found by MALDI demonstrate the power of Edge technology in isolating low abundance proteins and in

potential biomarker discovery.

* Further investigation is needed to explore the biological roles of those unique proteins identified by MALDI.

Edge Technology Benefits

* Edge Technology provides a powerful, selective sample fractionation method for proteomics analysis, including low abundance

protein isolation and enrichment, biomarker discovery, as well as information on subcellular location.

« Sample complexity is reduced significantly.  Fractionation conditions are non-denaturing.
« Extraction may start at any density step of interest without « Starting sample volume is less than 4 ml.
the need for going through the whole gradient.  Extraction volume is flexible, user-defined,
» The method DOES NOT need any density gradient medium and can be as low as 100 pl.
and does not need any gradient mixer. « Each extraction step takes about 5 minutes.
* The density of the extraction medium at each step is pre-defined * The recovery yield is > 90%.

and no other instrument is needed for density determination.

B Pellet Content B Sucrose Extracted Fraction

Protein Accession # | Protein Score | Total lon Score] Relative Expression

expressed in non-metastatic cell 1, protein
(NM23A) (nucleoside diphosphate kinase) gi[19924089 304 239 Up
N-ethylmaleimide sensitive fusion protein gi[13489067 188 96 Up
similar to Eukaryotic translation initation factor 5A} qi|27672956 222 126 Up
Eno 1 protein gi|50926833 470 331 Up

Er 25% unnamed protein product gi|56200 337 209 Up
arginase 1 gi[8392920 363 278 Up
guanine nucleotide-binding protein, beta-1 subunit] gi|13591874 160 70 Up
expressed in non-metastatic cell 2 gi|55778652 476 411 Up
signal sequence receptor 4 gi|8394364 233 201 Up
unnamed protein product gi|56082 146 70 Down
aconitase 2, mitochondrial gi|[40538860 359 265 Down
isovalery Coenzyme A dehydrogenase gil6981112 279 197 Up
Eef1g protein gi|51261278 859 691 Up
similar to prohibitin (BAP 32) Qi|34873234 325 308 Up
unnamed protein product gi|56200 273 184 Up
ATP synthase, H+ transporting, mitochondrial F1

Fr 50% Jcomplex, beta subunit gi|54792127 1240 1051 Up

mitochondrial aconitase gi|10637996 284 186 Up
glycerol-3-phosphate dehydrogenase 2 gi|6980978 363 248 Up
dnaK-type molecular chaperone grp 75 precursor gi[2119726 222 129 Down
glucose regulated protein, 58 kDa gi|38382858 680 471 Down
insulin | gi|56488 311 252 Down
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