Infrared Laser Ablation Microsampling for Small Volume Proteomics of Formalin Fixed Paraffin Embedded Tissue

LS

B. Chisom Egbejiogu; Fabrizio Donnarumma; Kermit K. Murray

LOUISIANA STATE UNIVERSITY Louisiana State University, Department of Chemistry, Baton Rouge, LA
Goal . . Results Gene Ontology
This study aims to improve localized sampling of small areas of FFPE Tissue Ablation and Capture . Biological Processes
and fresh-frozen _tissues gnd uncover proteomic d_ifference_s_ t_)etween | T cellular components o ;
the two conservation techniques for improved analytical sensitivity. FF tissue . Rat midbrain (triplicates) e — ocazaton  —
_ e Area: 0.4 mm? Presynapse [l Biological r:;iT:tl:gﬁ __
Introduction « < 5 minutes ablation time Ceier:i:;;onne — DeﬁE%EF:TEEEE :_
Microsampling for proteomics is reproducible with laser ablation - Ablation tissue volume: ~ Fndomembranesystem ~ Locomotion &
Micro-volume sample processing for small area analysis . 0.004 mm3 N — et v
FFPE capabilities improve scope of method . Scale bar 1mm e e s 100 'mm””esy“emo' o
FFPE tissue analysis difficult due to protein crosslinking Percentage Percentage
New workflow needed for FFPE tissue microsampling FFPE W FF FFPE W FF

Experimental
IR Laser Ablation and Capture

FFPE section
Paraffin removal

Reduction \
/ Alkylation "
| \ Trypsin digestion

IR Laser

Fresh-frozen section Microwell Capture
\ _I >LC-MS/MS:

 LC system: Ultimate 3000 RSLC

Thermo Q-exactive Orbitrap

Rat brain » MS system: Thermo Q-Exactive Orbitrap
« Data dependent acquisition
»>IR laser:
 Optical parametric oscillator (OPO) » Microwell collection:
¢ 2.94 um « DMSO-containing PTFE-coated slide
« 300 kd/m? fluence « 2 mm diameter well
» Rat brain tissue section:
* 10 um thick

| N * Gene ontology analysis (Panther GO) of all proteins identified for each
Th L e dp Microwells containing DMSO for type of conservation technique.

Discussion

« Efficient ablation and capture from both FFPE and FF tissue
« >400 proteins and >900 peptides identified from mm? area

Each ablated tissue region was collected and digested in situ prior to LC- ¢ Comparable cellular components and biological processes FFPE vs. FF
MS/MS analysis.

{ ; DMSO in microwells improved capture
“PTFE printed glass microscope efficiency with minimal solvent evaporation.

Conclusions

Protein/Peptide Identification « Simple micro-volume workup adapted for FFPE microsampling
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