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Abstract
Figure 1. Experimental set-up from sample preparation to data analysis. This workflow combines the high sensitivity and Figure 6. Violin plots indicate the %CV of protein groups
Purpose: Demonstrate the performance of Thermo Scientific™ throughput offered by the Vanquish Neo UHPLC system with low flow rates and fast sample loading with the speed of Orbitrap identified for each dilution datapoint (n=3) of Hela digest
Ascend Tribid MS associated with FAIMS Pro Duo interface for higher sensitivity. using library-free (on the left) and library-based searches (on
Orbitrap Ascend™ Tribrid™ mass spectrometer and Thermo the right). Black bars with numbers labeled in the figure

represent the median %CVs for each load. Data processed in

Scientific™ Vanquish™ Neo UHPLC System in the analysis of low Spectronaut 18 software.
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Figure 2. LC-MS settings. (A) 50 SPD method gradient. (B) Easy Figure 3. Dilution series e_xper_iments using the 59 SPD 6_8%| 0.05 ng |12%
Introduction Spray ion source settings and MS settings used on Orbitrap method and processed with different software using a - ~ - :
Ascend Tribrid mass spectrometer. library-free approach. Figure (A) shows the average number oo Groups OV () ° 5F?mtemeupS;‘f(%) 190
. . of protein groups and peptides identified using Spectronaut
Recent advances in LC-MS have enabled label-free single-cell 18 software, while Figure (B) shows the average number of - . B
proteomics analysis revealing unexpected functional diversity of CNB  ine(min)  Duration (min) peptides and protein groups identified using Proteome Sensitivity at single cell level —Individual HelL a cells
cells. However, there are still key challenges, such as sensitivity, Run Discoverer software with CHIMERYS. Figure 7. Number of protein groups and peptides identified
. Ingle, 5 and 10 cells using the 50 SPD method and
coverage, dynamic range, and throughput. To address some of 0.0 0.0 1.0 045 - across sihglie, | »
J9e &Y J Jnp 0.1 0.1 4.0 0.45 (A) Spectronaut 18 software (B) Proteome Discoverer library-free approach. Replicates from the same load condition
these challenges, new method developments, as well optimization 1.9 1.8 12.0 0.45 _ with CHIMERYS were searched together on Spectronaut 18 software (A) and
— 6,000 - - 40,000 @ 5,000 - - 20,000 : i ) )
12.0 10.0 225 0.20 = T 8 400- = £ search algorithm (B).
Here, we demonstrate the use of Orbitrap Ascend Tribrid MS and 1ot e 40.0 0.20 o - 30,000 % 3 v /‘L/ - 15,000 é J B)
) ) ) ) (@] (0] (@) i
: : : S - ] IS (B)
the Vanquish Neo UHPLC system for high-throughput single cell Column wash = £ 20 / o (A)
L 22.0 2.5 99.0 0.3 2 - 20,000 g’ 09_ 7/ - 10,000 ® 5,000 - 4634 [ 35000 4,000 - - 12,000
applications. 25 0 3.0 99,0 03 o % L 2o > S 4,131 - 30,000 S 10,000 @
- : : : & O 000 { 3,762 ’ @ i)
Stop run ;3; - 10,000 j% § 1,000 - - - 5,000 <>E (E 4,000 25000 :Gg)- (i 3.000 - . %
Materials and methods olumn equiioration < g T o
T T T T T T T = L G) — ' '
_ QP Np o0 O OQ.Q% Q.Q\ Q‘Jf’ ° NP 2 O % 20007 o g [ala 4,000 §
Sample Preparation (B) v LQ d ( q; Load (ng) g 1,000 | B :?:) g 1,000 1 | Z
- oad (ng g ’ L 5,000 G>-’ 2,000
All proteomics experiments were performed using the Thermo E==Protein Groups  -e-Peptides ==Protein Groups  ~e-Peptides R ' ' 0 A 0 . . 0
Scientific™ Pi Hela Protein Digest Standard. 200 ul of Spray voltage 1.9 kv Scan Range (m/z)  400-800 Leell Scels  10cels Leell  5cells 10 cells
clientl |CTW| Ierce"' eLa rFrotein Iges andaara. 0] ' . . . . . . [ Protein Groups eptides == Protein Groups =—e—Peptides
) - Capillary . Orbitrap Resolution 120000 Figure 4. Effect of DIA library size on 250 pg HelLa protein Protein Groups =e=Pepie Protein Groups  —e—Peptid
resuspension buffer (0.015% DDM prepared in 0.1% formic acid) temperature 2> © FUlMS  Max IT (ms) Auto digest standard (n = 3) runs (A). Files were searched against
was added to the vial containing 20 pg of protein digest. The vial FAMsCV 0 RF Lens (%) 45 DIA libraries generated with varying amounts of Hel.a Figure 8. Impact of o e
Total carrier gas AGC Targel (%) 200 digests on Spectronaut 18 software (B). diff ‘ DIA hi 4322 & 4241 g
was then sonicated at room temperature for 5 minutes, making a flow (L/min) 3.5 : | erer? searc. ng !
_ _ _ Scan Range (m/z) 400-800 (A) (B) strategies on protein 1000
final concentration of 100 ng/uL. To the autosampler vial, 95 pL of Orbitrap Resolution 60000 & 6,000 - 27,500 groups identification that g P
resuspension buffer and 5 pL of 100 ng/uL HeLa digest were solation Window 40 (>1ng load) or 50 S o0 - T _— can be employed for S '
dded t e the final tration 5 na/ul . Thi ut (m/z) (<1ng load) S = ' searching single cell 2 3500
AQUEt o Make e final contentration > NYIHL. THIS SOIUHon was Number of Scan 10 (2 #0007 22000 % 3x2.5ng 31,582 datasets. Grey bars E :
vortexed for 30 s. All injections were done from the same vial. DIA  _Events . S 3,000 1 & 3x5ng 34,584 represent the range of — 3101
Elr(]:e[:g(i:eo;hsmn o8 % 2 000 0500 % ax10ng 26,059 observed data. 2000 1
Hela cells were sorted and prepared using CellenONE® =2 o | — vean
Max IT (ms) 118 § 1,000 - << 3x5ng + 3x10ng 38,698 |
. . . 2
(Cellenion) and proteoChip LF 48 (Cellenion) and transferred AGC Target (%) 1000 N 0000 1ng to 10 ng 39216 o PR Q}.@@ o
manually to the wells of a 384 well-plate. Loop Control Al \Q&‘iee%"’b %\o@é\ K\@@q&\\% \0&“\@ 3 s\‘b";c,e\\%
SRR AR s
LC-MS/MS method : i
Conclusions
Peptides were separated on a Vanquish Neo UHPLC System Resu |tS B Protein Groups —e— Peptides
: - - ™ » The Orbitrap Ascend Tribrid MS with Vanquish Neo UHPLC system
using lonopticks Aurora Ultimate™ column (25 cmx 75um) Total Sensitivity at low load input samples — Hel a digest dilution Fiqure 5. Figure 4. The average number of protein groups | o | | |
run time was 25 min, corresponding to 50 samples per day (SPD). o pepfides idenfified Using & 50 SPD method with a DIA delivers sensitivity and throughput desired for single-cell proteomics.
Thermo Scientific™ EASY-Spray™ lon Source was used coupled to Data-Independent Acquisition (DIA) is becoming one of the most library-based approach using Spectronaut 18 software. = DIA analyses provides depth of coverage and low CVs for low load
the Thermo Scientific™ FAIMS Pro Duo interface. Peptides were popular techniques for proteomics workflows. Figure 3 shows how and single-cell samples
: : : : [ —e— Peptid
analyzed by the Orbitrap Ascend Tribrid mass spectrometer. we adapted the Velocity DIA workflow to test the dilution series = Protein Groups piees _ _
_ _ & 7.500 - ~ 40,000 = Library-based searches can improve IDs, but can also affect CVs
Data Processing from a HelLa standard digest. The biggest change from the \;_1/ =
I
. . . ' I I I 0 6,000 -
Data were searched using Thermo Scientific™ Proteome Velocity DIA platform is the inclusion of the FAIMS Pro Duo %l | 30,000 % Acknowled gem ents
Discoverer™ software with CHIMERYS™ intelligent search Interface. The addition can change any FAIMS capable Orbitrap > 4,500 - =
. . = L 20000 2 . . .
algorithm by MSAID and Spectronaut® 18 software (Biognosys). mass spectrometer to handle limited amount or single-cell S 3,000 - % We”wo_uldfllke to tr:a_nk Dr. A;naJh”Seth aTd [I)aVld Hartimayr from
Library-free searches were performed using Homo sapiens samples. This shows the flexibility of Orbitrap mass spectrometers % 10000 2 Cellenion for supplying single cell sample plates.
L. : . > 1,500 A =1 K] IS ’ 3]
database from Uniprot (~20k entries). MBR was allowed in both to handle low load injections with minimal changes. We analyzed g 1 i Bk g
Lo Lo Lo .
I : : : : Z 0 -0 Science at a scan
software. All data reported used1% FDR. the dilution series using Proteome Discoverer 3.1 software with PSP P N o Scan the QR code on the right

with your mobile device to
download this and many more

software. Different DIA libraries were built with Spectronaut Pulsar. scientific posters.
Trademarks/licensing

CHIMERYS algorithm and Spectronaut 18.0 software.

Library-based searches were performed on Spectronaut 18 peptide load (ng)
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