Tissue and Fluid Proteomics

Chao-Cheng (Sam) Wang
UAB-03/09/2004



What is proteomics?
— A snap shot of the protein pattern!!

What can proteomics do?

— To provide information on functional networks
and/or involvement of certain proteins in
individual reaction and control mechanisms
by means of differences between 2 or more
snap shots of the protein patterns!!

To find the magic target protein(s) or
biomarker(s) for diagnosis and cure of
diseases !!



Sample Sources for Proteomic Analysis

e Cell lines.
e TISsue sections.

 Body Fluids:

— Blood and urine.

— Fluids from secretion.

— Fluids in interstitial spaces.




Fluids from Secretion

o Cerebrospinal fluids (CSF)

— Fluid surrounding the central nervous system.

— Total vol ~ 140 ml, produced at 0.3-0.4 ml/min.

— Samples were collected by lumbar puncture (~10-12 ml).

— 2D gel and MS ID.

— Studies of the pathophysiological mechanism in
frontotemporal dementia and Alzheimer’s disease.

« Bronchoalveolar lavage fluids
— Obtained by washing the epithelial lining of lung with PBS.
— 2D gel and MS ID.

— Studies of cystic fibrosis, pulmonary alveolar proteinosis,
etc.



Fluids from Secretion

e Synovial fluid
— A dynamic reservoir for proteins originating from serum,
synovial tissue, and cartilage.
— 2D gel.
— Study for biomarkers for osteoarthritis.

 Nipple aspiration fluid (NAF)

— breast ductal fluid collected by nipple aspiration.
— Non-invasive way of sample collection.

— Sample vol: generally ~ 10-20 pl.

— 2D gel, SELDI, and chromatography-MSMS.

— Studies of the early diagnosis of breast cancer.



Protein Profiles of Bilateral Matched
Paired NAFs by 2DE-Approach

Non-Cancerous Left Breast

Non-Cancerous Right Breast

Subject 4. Non-cancerous Left Breast — 1388 Spots MNon-Cancerous Right Breast - 1397 Spots
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Kuerer, HM; et al., Cancer (2002) 95, 2276-2282.



Protein Profiles of Bilateral Matched
Paired NAFs by 2DE-Approach

Cancerous Breast Non-Cancerous Breast
Patient 2. Cancerous Breast — 1428 Spots Non-Cancerous Breast - 1280 Spots
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SELDI-TOF-MS Approach

(Surface Enhanced Laser Desorption lonization)

Protein Profile
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Protein Profile of NAFs by SELDI Approach
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Paweletz, CP; et al., Disease Markers (2001) 17, 301-307.



Protein Profile of NAFs by SELDI Approach
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Protein ID of NAFs by Gel-free Approach

Diluted w\ PBS | with : :
NAFS — SDS gel with Coomassie stain

ID abundant proteins with MSMS

Remove abundant protein
w\ affinity column

In-solution tryptic digestion

Fractionation with SCX column

60 cm x 150 mm id C18 capillary LC column
MSMS analysis with lon-trap MS.

64 proteins were ID,
15 were previously reported to be altered in serum or tumor tissue.

Varnum, SM, ..., Smith, RD, Zanger, RC,
Breast Cancer Research and Treatment (2003) 80, 87-97.



Fluids in Interstitial Spaces

Ex-vivo Interstitial fluid collection:

Washed
tissue pieces (1-3 mm3) > for0-24 hrat37°C
(0.25 g) in humidified CO2 incubator
1000 rpm
2 min
resuspended in supernatants supernatants

0.5 ml lysis solu. Freeze-dried (1-4 mg/m() 5000 rpm

20 min
l 4oC

2D gel, MALDI-MS ID

Celis, JE, et al. Mol Cell Proteomics. 2004 Jan 30.
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Sampling from Interstitial Space by In-
vivo Microdialysis and Ultrafiltration

Microdialysis Ultrafiltration

Microdialysate Vaccum

/ Perfusion
w\ PBS
at wl/min




Microdialysis Sampling for Small Molecules

Advantage:

e Real in-vivo sampling
from live, free-moving
animals

e Sampling metabolites at
the site of interest

e Relative clean samples

Limitation:
« Small sample size

e Possible low sample
concentration




Proteome of Human Brain Microdialysate

microdialysis

MWCO: 20kd
0.3 ml/min x 1-2 hr
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Maurer, MH, et. al, Proteome Science (2003) 1, 7-15.
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Direct Profiling and Imaging of Proteins
and Peptides from Tissue Sections

Frozen Section M3 mages
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Caprioli, RM; Chaurand, P; et al., Vanderbilt University.
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Fig. 3 Selected protein images from a glicoblastoma
saction. & Human glioblastoma slice mounted on a
metal plate, coated with matrix (the lines are from
ablation of matrix with the laser). b—d, Mass spectro-
metric images of proteins showing high concentra-
tion in the proliferating area of the tumor (4 and
other proteins present specifically in the ischemic and
necrotic areas (& and o).
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