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circulation. These biomarkers are often masked In mass spectrometric (MS)
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techniques. A novel nanotechnology reagent, the Nanotrap®, a core-shell hydrogel
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analysis of LMW biomarkers!: % 3. This presentation focuses on a Nanotrap
biomarker discovery platform which combines the Nanotraps’ ability to sequester,
enrich and protect LMW biomarkers directly from complex biological fluids with the
fast, highly sensitive Matrix Assisted Laser Desorption lonization time of flight mass
spectrometry (MALDI-TOF MS) analysis to screen samples for biomarkers. This | . . .
presentation focuses on the benefits of Nanotraps and how to utilize the Nanotrap ',2‘,1:‘;;@ olologlcal fluids, nanotraps_ have the added
platform to identify differences between control and disease serum samples from oenefit — of _p_rotectlng biomarkers  from
ung cancer patients. orotease activity.

7 ~> controlling the extent of crosslinking, very
= A 4&?\ tight molecular weight cutoffs can be

== obtained. This results Iin a single step
enrichment strategy that excludes high
molecular weight carrier proteins and
selectively and non-covalently binds
proteins based on the characteristics of the
pait. Once harvested directly from complex

The Nanotrap Biomarker Discovery Platform Workflow

Spectra are imported
to Progenesis MALDI
software. Statistically
significant differences
between sample sets
are identified.

Nanotraps are Introduced directly
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Benefits of Nanotraps for Biomarker Discovery: Sequester, Enrich, Purify and Protect
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A. Sequestering and Enriching Proteins: PDGF (60ng) in the presence of its carrier protein BSA (600 ng) was processed with Nanotraps. Comparing the mass spectrum of
the control (no nanotraps) to the Nanotrap processed sample, the ability for Nanotraps to sequester from carrier proteins is illustrated. Additionally, mass spectra of the
tryptic digests demonstrate the ability for Nanotrap sample preparation to enhance signal, resulting in an 8-fold increase in signal intensity (left).

B. Mass spectra for serum processed with Nanotraps and raw serum were acquired. Comparing these spectra illustrates the ability to purify and enrich proteins from
complex biological matrices for mass spectrometric analysis.

C. Protection from Protease Activityl: PDGF is highly susceptible to proteolytic degradation due to its high lysine and arginine content. Western blots confirm that PDGF is
protected from trytpic cleavage.

Non Small Cell Lung Carcinoma Study

A. PCA analysis of detected features from a 5 x 5 study A - - s - - . |INanotraps sequester, enrich, purify and protect LMW biomarkers. This
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PDGF sequestration experiment: All reagents purchased through Sigma Aldrich (Saint Louis, MO) unless otherwise noted. 100 uL of Nanotrap particles
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. . o o oo I § y § Eéﬂ f - buffer pH=6, PDGF concentration (600 ng/mL, 60 ng/mL), BSA is present in 10 fold excess. Particles were washed with 1 mL of 18-MQ-cm water twice and

found In untreated Sample but not seen In Nan Otrap , } ’ A‘ [ ligaes ‘ | ‘ AT | | ‘ T eluted with 100 ul 60 % acetonitrile, 2 % acetic acid. Eluates (100 ul) were collected and dried. Samples were digested using: Urea 2 M, DTT 5 mM,

" _ i il lodoacetamide 15 mM, NH,HCO,; 100 mM, Trypsin 1:100 (w/w) enzyme:total protein ratio. Samples were purified with Ziptip pipette tips and dried with a Speed-

samp le. 2) Enriched, under exp ressed featu r_e not (e [ [ e e | [ Vac. The dried samples were reconstituted in 20 pl 50% ACN, 50% DI H,0O, 0.1% TFA. 0.5 ul sample was spotted with 0.5 pl matrix (20 mg / ml Sinapinic Acid in

detected In raw un processed serum. 3) Enriched 50% acetonitrile / 50% 18-MQ-cm water) and dried for Matrix Assisted Laser Desorption Time of Flight Mass Spectrometry (MALDI-TOF MS) analysis, MALDI-
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. 2o performed using an erformance (Shimadzu, Manchester U.K.) operating in linear positive mode with a 337 nm nitrogen laser firing at 50 Hz.

over—expressed feature not detected N Fraw | .. s e ot | NSCLC Serum study: Human serum from five NSCLC (non small cell lung cancer) patients and five control individuals (CT scan negative) (150 pl each) was

D . - B diluted with 300 pl Tris HCI and incubated with 300 ul CB (Cibacron Blue) containing particles. Particles were collected by centrifugation, washed with 300 pl

un p rOCGSSGd serum. water and eluted twice with 50 ul 70% acetonitrile, 10% Ammonium Hydroxide. Eluate from particles was diluted in a-cyano-4-hydroxycnnamic matrix and spotted
in triplicate on a steel MALDI target. The samples were analyzed using an AXIMA Performance MALDI TOF-MS (Shimadzu Biotech, Kyoto Japan). Mass range
B 1 2 3 analyzed was 1000-4000 kDa and the instrument was run in reflectron mode (power 75; profiles 100;shots 50; raster mode).
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