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For epidemiological and population studies that require the study of large cohorts (tens to hundreds of thousands = .*
of samples), strategies for higher throughput analysis while maintaining quantitative accuracy are needed. Ten & 8000 Atotal of 272 plasma samples from a cohort of samples collected from individuals presenting at the hospital with potential COVID infection. These samples were used to test the feasibility of combining SISCAPA sample preparation with Echo® MS
acute phase plasma protein biomarkers representing different pathological pathways were incorporated into an E 6000 system analysis for studying the changes in inflammation-relevant proteins with disease. An acutg phase response protein par_1e|_ (SISCAPA technologl_es) was us_ed that _conS|sted of 10 protein markers that cover the various aspects of inflammation
automated immuno-enrichment assay (SISCAPA Assay Technologies), where target peptides representing each £ (CRP, LPSBP, MBL, SAA, IgM, MPO, Hx, Alb, A1AG, C3). Three 96-well plates were prepared using the standard protocol optimized for the Beckman i7 Automation Station.
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protein are enriched from plasma in a 96-well format. We’ve shown that Acoustic Ejection Mass Spectrometry S 1 i “ oot | o . CRPESDTSYVSLK
(AEMS, Figure 1) using the Echo® MS system (SCIEX) can provide reproducible peptide quantitation at 1-3 Plate 1 it e Sl peptides -triplicate reproducibility 100 . Light peptides plate 2 CRP.ESDTSYVSLK
. . . .. . . I | i 120 ' o Alb LVNEVTEFAK 10 < T >
seconds per sample on simplified peptide samples (minimal complexity matrix). | ;{ I I | ‘ . s 10 15 a0 2 . | CRE ESDTSYVSLK . COVID Pos | « COVID Pos
s 80 Plate # g 10 ... 100 : Hx.NFPSPVDAAF i i Healthy pool
Here, a pilot cohort consisting of unhealthy and COVID-infected samples was analyzed using the combined ' py 2 . | 'E‘”"TO‘< 8 i Healthy cohor
peptide enrichment/AEMS workflow to test the feasibility of this ultra-high-throughput approach. o T el 10 § * T 1 80 8 | 0SAA GPGGVWAAEAISDAR ! 5 [ Neg. Admi
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Sample preparation: A standard mixture of 20 stable isotope labeled peptides (PepCalMix, SCIEX), Beta-galactosidase ] e 0 L o i O O Gl N P T R 8 4 ! ! ' o’ : 001 | y=1.0134x+ 0.0078 00 | oR0o ve % 8 ; 8 ° [ Pes, Admi
digest (SCIEX) and other synthetic peptides were used for testing, as it provides a broad range of peptide properties. Nt I i ’ i i | i il b i\ Ut i o il 1T . , 4’45.5%;’%@8;7’%%;’;4/1;:442":’8@,0{&44Gﬁg@(é\é\jﬁqogf»q@ws//%@ ° ' R? = 0.9898 P08 o ouoo‘;;%;a%% 50888 7 B Pos, Adnmit, ICU, Intubate
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Automated plasma sample preparation: Plasma samples (50 yL) underwent denaturation, reduction/alkylation, trypsin Plate # LC-MS - L/H ratio !
digestion, heavy SIL addition, antibody capture and elution on the Beckman i7 Automation Workstation. The standard _ _ o o _ _ _ _ _ _ _ o _ _ -
capture protocol for the acute phase 10-protein MRM assay was utilized, but with reduced CHAPS concentration Figure 1. Ultrahigh-throughput peptide quantitation. (Left) Chromatograms of full 384-well plate measurement of two beta-galactosidase Figure 5. High reproducibility. Triplicate analysis was Figure 6. Accurate results. A subset of samples Figure 7. Detection of endogenous peptides. The peak areas for the Figure 8. B!ologlcal interpretation. l_Js_lng the clinical
(0.00025%) and modified washes to minimize sallt. peptides. A total of 10,260 ejections of samples (2 MRM) were loaded from 27 plates. Time used was 2 seconds per sample. performed on each of the prepared samples. was also analyzed by LC-MS on the SCIEX 6500 captured endogenous peptides are plotted vs. the measured results provided based on accepted clinical tests, the
(Right) High reproducibility of peptide quantitation on 27 runs of a 384-well plate. tF:ieprcl)((j)l;/ug{;t;]c/ on thet addcj[,\_((j]I SIL S|otept|deds wasdbetter f tsy::[:itiem L:_smg tl\)/ltRM 3nfaly3|§i] Rzétlci)]s %)Ni?/lrg con:pared r(z‘prodiuclbllltyI atcross_tﬁ re_:peait_atnalygiesi\si)y At\EMOiQ. Reprodumbtl_lgy samzlestV\éeredsepi'alrat(aid intocb(l)o\l;l)gu(:qu groupst t;ascid on
. _ ] . : ® VDEDQPFPAVPK - %CV <10% for each plate — 27 plate runs an 10% or most peptides. Strong dependence o o the ratios obtained from the Echo system. strongly correlates with signal intensity. Most endogenous peptides are an adapted ordinal scale for isease status.
'(A‘:EMS Cordltltons.dSampée(:)%/weretan?I%zed Zt 2103 Si/(izondj per samdple_ l;ismﬁ MRM an?ggiljs oLn/ an E[(;ho iMS system. _ %CV <10% for eacr? plate — 2$ plate runs %CV on absolute area of peptide was observed in Good correlation was obtained for all detectable detectable with the current assay in the disease samples. The Measured ratios relative to the heavy peptide level for
arrlgr solvent use Wa}s' 30% acetonitrile an n me' ronic acid with a flow rate o ML/min. Droplet was eluted sample. peptides. The correlation of the peptide are ratios endogenous peptide signal for MBL and MPO are below the current each protein were plotted by disease group to
optimized for best sensitivity. Each sample was runin triplicate. ' for CRP peptide between AEMS and LC-MS is detection level (gray dotted line). In healthy samples, CRP level drops to determine if a distinct pattern in the inflammation
Next, the sensitivity, reproducibility and repeatability were evaluated. In parallel, samples were analyzed using LC-MS on shown. near the detection level. markers could be measured.
the SCIEX 6500 system with a 5-min gradient.
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Data processing: Data were processed using the Analytics module in SCIEX OS software. Sensitivity Vol 6, Issue 62.
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to create, and then amplify, a standing wave in liquid in 50000 o AMyS | 200 nL. eecton voume ) /./ * The current best acquisition strategy uses a carrier solvent of acetonitrile with medronic acid, samples diluted in
N a sample well. As the amplitude of the standing wave AYNyS I e o ’ e e Peptide Q1 LLOQ o oy Accuracy water/formic acid with a low amount of CHAPS (<0.0003%), and flow rates of ~450-500 pL/min
03@;5?”1234?? ”‘” \ f i: i“f“ increases, a point is reached when a single droplet is 80000 ol i | u T i T “ - /‘/r m/z  (fmol/uL) * Using these conditions, calibration curves were generated to assess the average lower limits of quantitation (typically
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N, llnN i \)Jd\ \/\ liquid in a plate well on a microsecond timescale. The g 60000 i | \‘H‘ i \i H \‘\ i‘\ o A | pepCalMix LOSTSIPVAK s105 o 17 co 10,2600 samples were analyzed in 5 hours of acquisition time, providing intra-plate CVs of <10%
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— 035”040‘1945 oé“éjo ! 3)60 SE sample plate is moved very rapidly and precisely over T: e yes gl | d | J UL i 4(72; o A i [ PepCalMix AGLIVAEGVTK 53332 0.0 e 1 Equivalent LC-MS time for same # of samples would take 45 days (up to 230x faster with AEMS)
Time, min the fixed-position acoustic module by a pair of XY &’ o c e .
stepper motors. 2 40000 = 500 Nl ejection \u/flqme % Lea Concamratn | PepCaIfo.GFTAYYIPR 549.29 0.05 14.4 4 « The first SISCAPA sample set (288 samples) was analyzed by AEMS, and very good reproducibility was observed for
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e Open Port Interface: The OPI s a pair of 300ag ‘;Z:Z ‘\ \/‘ M \M | \‘\ w\ i | 1.0e6 PepCalMix.VFTPLEVDVAK 613.35 02 75 ms « Very good correlation between AEMS and LC-MS was observed for all peptides (note heavy peptide signal for CRP
Tt Coplo__ " P'S“pp'y concentrically positioned tubes that are both open at L 2 H \i ‘\ H ‘ i H | PepCalMix.DGTFAVDGPGVIAK 677.86 0.05 14.5 110.3 and SAA was on the edge of detection and the workflow has been adapted to fix this for round 2 of analysis)
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5 vortex results where the carrier solvent makes the tumn Figure 2. Optimization of the number of droplets per ejection. Multiple Figure 3. Concentration curve to assess sensitivity. Lower limits of Figure 4. Table of LLOQ values. LLOQs were determined for the 20 For information on availability, please contact your local sales representative or refer to www.sciex.com/diagnostics. All -« Complete the form
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Capture Region Microplate Sac ot Sl R Y S P peptides were tested across a broad range of ejection volumes. Data is shown quantitation were determined using standard bioanalytical cutoffs of <20% PepCalMix peptides. A selected subset is shown here along with the Trad P s and/ stered trad ‘ y: ioned herei g udi at dl " W of AB Sci T
: ; : ‘ the acoustic ejection is captured in this vortex and here for the SARS-CoV-2 NCAP peptide AYNVTQAFGR. Replicate ejections CV for precision and 80%-120% accuracy. Example data are shown for averages of all 20 peptides. The average sensitivity across the suite P;: itrga;ri;;r rzrsreeg;viriwr::rseir:?;esinietre'(;ogteatese;'g/’;?z:rt;?r? ;shs(icc'iuentri(;i()(ss’eaere € property o clex [=]
- 7 i f] T (e Desovatsatos carried to the MS system. were performed to evaluate reproducibility (%CV shown as numbers on plot). PCM.GFTAYYIPR, ejection raw data and linear calibration curve (300 nL of peptides was 0.24 fmol/pL. . Sclex.comftra dZmarks) X
__4 e ‘ These 2 technologies form the Echo® MS system Very good linearity was achieved up to 500 nl. with excellent reproducibility. feJeCIBIOC VOlumbe’ 50%‘;"“;]7‘ flow, A(; MRMS’(;\C/:V\e/” tflTj i‘5ms)' LLOQ 0f 0.05 Beckman Coulter® is being used under license. Echo and Echo MS are trademarks or registered trademarks of
Acoustic Transducer Mass Spectrometer Inlet acoustic sampling module. mol/uL was obtained for this peptide, with %LV o o Labcyte, Inc. in the United States and other countries, and are being used under license.
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