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Introduction
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downstream analyses. The integration of
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medicine, and other fields, but variability in data e e

quality could limit the reliability of the models

Technical pillars for making metabolomics easy.

and of the predictions made using them.

Approach. We describe a metabolomics methodology using capillary-electrophoresis mass
spectrometry that combines robust analytical frameworks—such as internal standards,

calibrati

on materials, and validated mass spectrometry methods—with software automation

to minimize human bias across sample preparation, experimental design, and quantitative
processing. The goal is to produce metabolomics workflows which are deployable by non-

experts

workflows as well.

but yield expert-level data quality. The approach we use is generalizable to LC-MS
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What’s Included:
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Coverage:

Library of 300+ polar metabolites i e
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Flexibility to add your own compounds used in the MoveKit CE method

Materials and Methods

Metabolli

Includes
standard
(protein

tes were extracted from 20 pL sample using the MoveKit™ CE kit (Move Analytical), which
reagents, plates, stable-isotope internal standards (Cambridge Isotope Labs), calibration
s, and QCs. Cell culture media is diluted 10x in PBS prior to sample preparation. The protocol
orecipitation + filtration) enables 96-well processing in under an hour. Samples were analyzed

using Pe

otides BGE and HR chip on the ZipChip CE system (Repligen) coupled to an Exploris 240 MS

(ThermoFisher). The MoveApp software guided users through experimental setup, QC, and data
visualization. The MoveApp™ software package was written using Electron, React, Python, and FastAPI.
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Technical Pillars for Fundamental Improvements

Simplify Wherever Possible. Small-molecule MS quantification doesn’t need reinvention:
we use stable-isotope labeled internal standards and value-assighed reference materials
based on biological matrices. Al and automation target real pain points—data quality,
correct peak assignment, integration boundaries, and automated QC.

14 1 1.4 —

X  Unknown m Standard

{ ¢ Quality Control A Blank 1'[]4
12 4 3.90 T 390 —— Calibration Curve . |
B 0 ppm 12T 0 ppm 16 Tsiope: 2.3854E2 Z10% O— — — — — o - - - - Qggloading (1000uM)
1 R-Squared = 0 . = o O 2_ 2 S&ig_ (200uM)
1 ] h ;1 A 14 JICalculated Concentration = 236.5671 uM E 102 --0-@ 8 - 0_ & & 8= V=
5 | 5 1 g 12 & o
f? 0.8 A 3.82 S 08 1 3.82 ® 5 S_0 g8 8 0 g 0 P s o _ _
> -0.1 ppm = T -0.1 ppm o 10 E G Low [SpM)
g 1 ~ —> 2z >” —> % =T i e e e i Undereading (15M)
E 0.6 g 0.6 | d"; 8 o
1 B | s 6 Rt R R Tt LR
0.4 1 0.4 + Q0 R S I SR T S S s S S
__ :: | FE O S
02 T \ 0.2 + 382 | 389 - 2 qﬁ.nalyte
{ j 1 -0.2 ppm |-0.2 ppm
0 LA e oy\\J/\\ ...... 0
3.7 3.8 3.9 4.0 3.7 3.8 3.9 4.0 0 100 200 300 400 500 600 700 ® QCLOW ® QCHIGH ©O Study Pool
Retention Time Retention Time Analyte Concentration (uM)
. Ratio to SIL Value Assignment Against S
Peak (re)assignment g g Validation at Batch Level
Internal Standard Reference Material
bioreactordemo Design @ Run € Analyze [ Report
[ J °
Radical Transparency. We save a Skyline document [ i o00b60
MoveKit™ Standards 1D Aa81 A
. e . . o . @ 0000
for transparent quantification and to allow manual tuning | == 000000060
mmmmmmmmmm R > @ 000
° ° ° Technical Replicates . . .
If desired, but as a user you are not required to use . tH-
Raw Data Directo ’ g ILJF 9BR2 2
° ° D:\MoveDesk Testing\bioreactordemo\batch_1\raw H | .
Skyline. The process shown above is completed | g
[0 Samples = Run List Add Samples 4+ Delete Samples [
automatically, under the hood. O i
UUUUU Vial Plate - A1 bioreactordemno_{sequence_key}_01_SST_Zraw
BBBBB = bioreactordemo_{sequence_key}_02_Blank_1.raw
= B bioreactordemo_{sequence key} 03_Calibration_1_1.raw
° ° ° Calibration 2 [ Calibration | ci bicreactordemo  {sequence : key}_04 Calibration_2_1.raw
Adopt Community Best Practices for Quality Control - R
Qc High [ oC High | E1 bioreactordemo_{sequence_key} 06_QC_high_1.raw
. . . e | Bk [ Biank | a1 bioreactordemo_{sequence_key} 07 Blank_Zraw
Users import a sample list and define key study design S -
RUN29BRZ_1 HI  bioeactordemo_{sequence_key) | 9BRZ_1
l t t d l l M t t t M t : RuUN29BR2_2 A2 bioreactordemo_[sequence keyl 9BR2 2.
elements (S udy pool, replucates, start position, e semeemsem,
. . Rum2oBR24  E&TTTY 2 Dbioreactordemo_{sequence_key} 9BR2 4.
randomization). Setup takes ~30 seconds. o e
s @ 2 o s .
° ° bioreactordemo Design Run © Analyze [ Report —— bioreactordemo Design
Automate the Pain Points — |
| Batch Sequences - Run29 | Batch Sequences - Run29
SST a n d D ata C h e c k o Run29 e 09ef e Aug 4, 2025 1:29 Pr:mated HQA(tiGM B
System Suitability Tests (SST) =i | e— |
Overall Result: Pass ./ D> RunssT
[ ] |
are generated automatically — ‘|
. . . g:t:;fM .1: :IJJ i’i:l:hase Quatty Tt y § 122: ...................................................................
Wlth GO/NO_GO Crlterla per EEEJEEI:t:JiSTImETESt v R R LR R R R R R R AR R E R R R LR R
metric. Durlng aCCILIISItIOI"I, e oot i
Aspartic Acid Retention Time Test o | 06  eeessesesssssssescsttoseecsesstessesssstasstesstsn et n,ssnns
Data CheCk prOVIdeS - e LY LR EERELEERE R EEE R EEE R LR R EEE R R TR FE

Resolution Test v Injection

real-time feedback on intensity, ++
migration index, and critical A
pair resolution. ;

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Injection

Automate the Pain Points - @

Eliminate Subjectivity

A novel peak-assignment model e —
incorporates elution order, peak — s o E Sl
height, predicted RT, mass accuracy, = U Kjem—
and replicate consistency. Hands-on e
time is reduced >90% (17.5 min vs. L T o

4 hr manual), reproducing expert . LL |ttt
curation with unparalleled accuracy. .+ 77 . Tomw U
PCA, variance metrics, and QC plots B =
are generated automatically. SO S

Acknowledgements and Conflicts

All authors are cofounders and own interest in Move Analytical. We gratefully acknowledge our continued
collaborations with Cambridge Isotope Laboratories, Repligen corporation, Thermofisher Scientific, UNC
MAP Core, and Astrazeneca.

For Research Use Only, Not for Diaghostic Use.

The content of this poster is the subject of one or more patents pending.




	Slide 1

