Te -al Branch

D \‘ NHLBI Proteomics Cente
The ity fedi

Phosphoproteomic Characterization of Human Eosinophils Activated with GM-CSF.
Travis W.Young?3, Konrad Pazdrak!2-3, Christof Straub? ,Susan Stafford?, John E. Wiktorowicz1-%3, and Alex Kurosky!>3

From the Department of 'Human Biological Chemistry and Genetics, 2UTMB Biomolecular Resource Facility, *NHLBI Proteomics Center, University of Texas Medical Branch, Galveston,

Abstract Specific Aims Results Results
RATIONALE: ~ Activated cosinophils are critically involved in the pathogenesis of allergic discases and 1. Identify GM-CSF-regulated changes in eosinophil proteome using 2-dimensional gel analysis Control  GM-CSF GM-CSF  Control ~ GM-CSF  GM-CSF  Control ~ GM-CSF  GM-CSF " 1 i ;
asthma. Little is known concerning the exact signaling mechanisms promoting eosinophil growth, migration to " min 18 hr 5 min 18 hr 5 min 18 hr. =
followed by fluorescent staining proteins.
lung tissue, and tissue survival. Granulocyte-Macrophage Colony Stimulating Factor (GM-CSF) ‘ed by L g proteins. . . L Control GM-CSF
the up-regulation of all known markers of cosinophil activation. The precise molecular mechanism by which 2. Investigate phosphorylation of proteins in GM-CSF-stimulated eosinophils using - N ~ o =10 =
GM-CSF along with other cytokines exertsits activating effects is not understood. phosphospecific fluorescent stain. 1 L - g ;. o | & &> = (€] >
METHODS:  Freshly harvested human eosinophils were left unstimulated or stimulated with GM-CSF for . . : P . - - vg( o [ =
S min, 15 min, and 18 hrs, lysed, and soluble proteins were separated by two-dimensional electrophoresis. Gels 3 Dglermlne GM'CSFf'ndUCEd protein phosphorylatin in subcellular fractions of GM-CSF- L-Plastin (SLP-76) Glutathione Synthetase Ras-related protein (RRP) Rab-27A e @ | O
were either transferred to PVDF and probed with antiphosphotyrosine G10 antibody or stained with Pro Q stimulated eosinophils. Figure 3: Several proteins differentially stained with Pro Q Diamond were identified by MALDI-TOF/TOF. All 0 [ > r - O
Diamond phosphoprotein and Sypro Ruby total protein stain, followed by image sis and MALDI-TOF 3 i i i - ifi i i i 3 - g . = -
e o 4. Compare phosphoproteomes of eosinophils using phospho-specific prefractionation techniques. appear phosphorylated in a temporal manner ao [ — - -
RESULTS: GM-CSF stimulation yielded a distinct phosphoproteomic pattern of labeled proteins as assessed . '
by staining with Pro Q Diamond in freshly isolated eosinophils. Comparison of Pro Q Diamond stained protein Results s [ ::
patterns in eosinophils stimulated at different time points demonstrated the temporal nature of GM-CSF L %
mediated phosphorylation events. Phosphorylation differences were further revealed using pH 4 75 8 6 1u Control GM-CSF 30min
G10 antibodies.  Proteome comparison of cosinophils stimulated for 5 min, 15 min, and 18 hrs revealed distinct o P bi d oo
patierns of phosphorylated and expressed proteins. Using subeellular fractionation, we identified changes in ro Q Diamon e Figure 5: Images of the GM-CSF inducible phosphotyrosine proteome of human eosinophils as
protein expression, phosphorylation and subcellular translocation occurring in GM-CSF-activated eosinophils. L assessed by Western blotting with antiphosphotyrosine monoclonal antibody (4G10). Some
Identification of proteins by MALDI-MS revealed numerous proteins of interest that relate to the physiologic w510 Cytosol < changes to tyrosine phosphorylation are shown in red.
role of GM-CSF in cell survival, cellular metabolism, actin skeleton reorganization, and intracellular signaling =
in activated cosinophils. - - e - S0
CONCLUSIONS: Through the fi of eosinophil-specific patterns of y proteins, our [y "
findings illustrate the potential of phosphoproteomics for the discovery of new eosinophil-specific signaling 10
pathways and rational utilization of receptor specific therapies for modulation of eosinophilic inflammation. £ ®- 0k
(Supported by NIH/NHLBI NO1- HV-28184, NIH/NCI CA88317, and an ABRF travel grant). ©) = Pro Q Diamond Sypro Ruby
" P . 3 -
Introduction . Nuclei o - 6 pH3 0 3 0 3 0 3 10
Eosinophils and bronchial asthma 5 o == 1 ! |
1. Asthma is characterized by a prominent eosinophilic inflammatory infiltrate in o : o H ‘ | -
the bronchial mucosa. . . . i Figure 1: Systematic analysis of eosinophil proteins provides a map from which to observe changes in the eosinophil =0 kY &) : { b3 + T
2. Increased eosinophil number in lung tissue correlates with severity of asthma proteome. Proteins are spread across several pH ranges to increase visualization of spots. pH 4-7 and 5-8 contain 20 S ¢ s o .
symptoms. ~1200 spots, while pH 6-11 contains ~700. >400 spots have been identified to date by MALDI-TOF MS/MS. Cytoskeleton @) @ D) D) - &) E s -
3. Experimental models of asthma using eosinophil-deficient mice point to - e N . - i - i
de pendenc of allergen-induced alhgolo s Sn these granuloo 125 Table 1: Selected proteins identified in eosinophils by MALDI-TOF MS/MS . o Control GM-CSF 15min Control GM-CSF 15min
P Yy 9 p: g g ytes. Figure 6: Preliminary results of Qiagen phosphoprotein column pull down of control and GM-
o3+ progenitor i protin e b | Cppciaton | Chaoe || pre protin e Expecianon | chanoe . — - _— CSF treated eosinophils. Examples of proteins to be identified are highlighted in red
+ | i o Yot st oy | oo T oo e e
@ @ 5 : = = ——
5 : e N e Organelle |[* = I k Conclusions
2 5 [ chno “Angiogerin Camp. £ Man superonsie Gsmusae sclom A precursar ST0EGS o ¥ '
g o oo sscomon s (oo ) Sonihe o S sl . . . ) . i
myelopoesis | £ 7 RABLLS mambe S ccogen farty T = =y 1. Stimulation with GM-CSF induces phosphorylation of a number of proteins,
extramedllry T T e T T e Sypro Ruby - - L e as determined by Pro Q Diamond Staining, antiphosphotyrosine staining, and
migrati Chan, Canepsin . Sezz001 > Jrenasos | _eroeor i T . phosphoprotein pull down.
ot " At " msssine sl st 2 Soerorez E - sy | vaoets Cytosol -.Oy - O3 2. Distinct and unique patterns of phosphorylation are detectable in eosinophils
ature eosinophi ctivated mature eosinophil TrwGTPas wvargmon T > o o opame o | e .
osinop! ure eosinop! s o e e b 2 S | oo s I T e . o oo for short time periods in a temporal manner.
Bone ma”;;‘f;:mpanmem Blood compartment Pulmonary tissue = e e } i H R —p— ‘-:JMEZ = A = 3. Subcellular fractionation reveals GM-CSF-induced redistribution of
GM-CSE and bronchial asthma - ko eosinophil protein and enhances detectability of low abundant, effector
1. GM-CSF level is increased in BAL fluid and lung tissue in the course of allergic = sl ks - Nuclei = ) proteins in eosinophil samples.
inflammation.
2. Majority of pro-survival activity toward eosinophils in blood and BAL fluid is B0 Future Directions
driven by GM-CSF. oH 4 Control " GM-CSF- 15 min . oo
3. Genetically engineered mice Wlﬂf\ \?\{erexpressed GMV(_:§F gene in bronchial p- 1 *—‘ == < =N 1. Identify all visible spots in eosinophil 2-D proteome
mucosa shows enhanced susceptibility to allergen sensitization. usio & usio 2 . " .
%b Cytoskeleton D) ] 2. Identify the maximum number of phosphoproteins spots from Pro Q
Hypothesis - o — B —_ | Diamond stained gels.
- - - - - - - s B0 3. Compare 2-D antiphosphotyrosine immunoblots of eosinophils treated with
.Th? pheflotyplc_ properties Auf acllvalgd eoslnoph}ls are depsnden} on - Q o ul " O ' ¥ = B 2000 GM-CSF with 2-D proteome map to determine ID of proteins of interest.
transcriptional induction of protein expression and their posttranscriptional . s SN e | @ ), @ (@) 4. Further employ strategies of phosphoprotein enrichment, such as phosphate
postranserptional modifaton invohed in sgnalng during cal aetvation. - T Organele | antibody immunoprecipitation and meta afinity columns
pGM CSF isp responsible for the expression gand gmuciificagtion of roleins‘ 2 i roanete - 5. Guide the discovery of new eosinophil specific signaling pathways and
N P “ P - P i - =k rational utilization of cell signaling specific therapies for modulation of
contributing to the “activated eosinophil”” phenotype. We hypothesize that GM- i si0 . - L )
. 5 " N pH3 10 pH3 0 pH3 0 eosinophilic/allergic inflammation.
CSF-induced signaling events are transduced by phosphorylated proteins and L 2 Figure 4: Freshly harvested eosinophils were subfractionated using a Proteoextract subfractionation kit from

phosphoproteomic analysis of GM-CSF-stimulated eosinophil may reveal novel
targets for modulation of eosinophil activation.

Figure 2: Eosinophil lysates were stained with Pro Q Diamond stain, revealing changes in the phosphoproteome of
GM-CSF stimulated proteins (examples highlighted in red, and shown in figure 3).

Calbiochem. Cellular subfractions were separated on pH 3-10 gradients and separated on 8-16% acrylamide
gradient gels. Several regions of interest that demonstrate changes are highlight in red

Supported by NIH/NHLBI Proteomics Initiative NO1-HV-28184 and NIH/NCI 1R24CA88317




