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Objectives

. To build a user-driven database of retention times (RTs)
of compounds.

1 To map the RT of compounds between different
chromatographic systems.

1 To use these mappings to predict the RT of compounds
not experimentally determined in the system of
Interest.

Background

Databases of experimental LC-MS data have been developed
with great success with regards to compound fragmentation
and these databases have recently been used by automated
tools to assist compound identification.

But utilizing only the fragmentation means disregarding one,
equally important, half of the information in LC-MS.

We therefore build a database of compounds’ RTs and use
this database to predict the RT of compounds in systems
where they have not been experimentally determined.

Uploads
Colleagues' RTs

Your RTs

Conclusions

v’ The tool is available at www.predret.com. After
uploading RTs of compounds in your own systems
predicted RTs for other compounds become available.

v' |dentification efforts can be reserved for compounds
that cannot be excluded by the RT predictions.

v’ Community support is required to expand the
database.

Results

Building models between all chromatographic systems in the
database allows us to predict the RT of compounds in
systems where they have not been experimentally
determined. The accuracy is dependent on the number of
compounds measured in both systems used in the mapping
step and on the slope of the curve at the point of prediction.
With the current small database (< 1000 compounds) it was
possible to predict up to 350 RTs with a median error
between 0.04 and 0.19 min depending on the system.

Predictions

Name Recorded RT Predicted RT Cllower Clupper Pubchem InChl

linolenic acid 4.64 3.98 4.75 InChl=1S

Isoleucine 0.98 0.84 0.70 0.97 6306 InChl=1S

|-kynurenine 1.38 1.19 1.56 846 InChl=1S

Leucine 0.98 0.84 0.70 0.97 6106 InChl=1S

L-lysine 0.40 0.44 0.42 0.48 InChI=1S

L-malic acid 0.53 0.49 0.61 InChl=1S
methione 0.70 0.66 0.59 0.73 6137 InChl=1S/C5H11NO2S/c1-9-3-2-4(6)5(7)8/h4
L-norvaline 0.58 0.52 0.65 InChl=1S/C5H11NO2/c1-2-3-4(6)5(7)8/h4H,:
|-ornithine monohydrochloride 0.41 0.42 0.40 0.46 6262 InChl=1S/C5H12N202/c6-3-1-2-4(7)5(8)9/h4
phenylalanine 0.50 0.74 0.61 0.86 6140 InChl=1S/C9H11INO2/c10-8(9(11)12)6-7-4-2-
Proline 0.51 0.51 0.48 0.52 145742 InChl=1S/C5HO9NO2/c7-5(8)4-2-1-3-6-4/h4,6
L-saccharopine 0.49 0.45 0.52 InChl=1S/C11H20N206/c12-7(10(16)17)3-1-:
L-serine 0.44 0.42 0.48 InChl=1S/C3H7N0O3/c4-2(1-5)3(6)7/h2,5H,1,
Threonine 0.48 0.46 0.44 0.48 6288 InChl=1S/C4H9NO3/c1-2(6)3(5)4(7)8/h2-3,6
tryptophan 2.40 2.18 1.95 2.38 6305 InChl=1S/C11H12N202/c12-9(11(14)15)5-7-¢
M Od e IS tyrosine 0.78 0.70 0.60 0.80 6057 InChl=1S/C9H11INO3/c10-8(9(12)13)5-6-1-3-
—— lupeol 4.64 3.98 4.75 InChl=1S/C30H500/c1-19(2)20-11-14-27(5)1
luteolin 3.75 3.80 3.74 4.07 InChl=1S/C15H1006/c16-8-4-11(19)15-12(23

RT (System D) vs. RT (System A) _
Valine 0.55 0.62 0.57 0.69 6287 InChl=1S/C5H11NO2/c1-3(2)4(6)5(7)8/h3-4t
malonic acid 0.54 0.50 0.62 InChl=1S/C3H404/c4-2(5)1-3(6)7/h1H2,(H,4
s malvidin 3-p-coumarylglucoside 3.73 3.65 3.96 InChI=1S/C32H30014/c1-41-22-9-16(10-23(4
RT (System C) vs. RT (System A) - _ _
S malvidin-3,5-diglucoside 3.24 3.06 3.39 InChl=1S/C29H34017/c1-40-15-3-10(4-16(41
5 malvidin-3-galactoside 3.47 3.34 3.61 InChl=1S/C23H24012/c1-31-14-3-9(4-15(32-
& RT (System B) vs. RT (SyStemAT malvidin-3-glucoside methyl acetate 3.64 3.50 3.83 InChl=1S/C25H26013/c1-10(26)35-9-19-21( 3
SN St mannitol 0.48 0.49 0.45 0.52 InChl=1S/C6H1406/c7-1-3(9)5(11)6(12)4(10)
§ 3-coumaric acid 3.53 3.44 3.35 3.59 637541 InChl=1S/C9H803/c10-8-3-1-2-7(6-8)4-5-9(1
e & melibiose 0.49 0.45 0.52 InChl=1S/C12H22011/c13-1-3-5(14)8(17)10|
o T o methyl arachidate 4.64 3.98 4.75 InChl=1S/C21H4202/c1-3-4-5-6-7-8-9-10-11-
5 methyl behete 4.64 3.98 4.75 InChl=1S/C23H4602/c1-3-4-5-6-7-8-9-10-11-
) methyl caprylate 4.29 3.90 4.44 InChl=1S/C9H1802/c1-3-4-5-6-7-8-9(10)11-Z
o— methyl cis-11-eicosenoate 4.64 3.98 4.75 InChl=1S/C21H4002/c1-3-4-5-6-7-8-9-10-11-
Methyl henicosanoate 4.64 3.98 4.75 InChl=1S/C22H4402/c1-3-4-5-6-7-8-9-10-11-
methyl heptadecanoate 4.64 3.98 4.75 InChl=1S/C18H3602/c1-3-4-5-6-7-8-9-10-11-
) : methyl jasmote 3.96 3.81 4.23 InChl=1S/C13H2003/c1-3-4-5-6-11-10(7-8-1:
RT (System A)

The prediction tool is made available as a web application at www.predret.com. The user will upload a spreadsheet with RTs
of compounds measured in their system along with molecular identifiers such as PubChem CIDs or InChls.

The system will then map the RT of compounds between systems by building monotonically increasing smooth generalized
additive models between RTs experimentally determined in two different systems. This model can then be used to predict the
RT of a compound if the RT is known in one system, but not in the other. This mapping and prediction can be done between

all systems added to the database.
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Data repositories have been developed with great success to the benefit of the scientific community with regards to the
fragmentation of compounds!2. In addition, recently efforts have been made to use automated tools, often assisted by these
databases of experimental data, to assist compound identification3->. However, these tools and databases only focus on one aspect
of the experimental data: the fragmentation of the compounds formed in mass spectrometers. But utilizing the fragmentation is
only using half the available information.

In GC analysis retention indexes are routinely used to make different systems comparable but for LC systems there are currently no
coordinated focused efforts to share and exploit information regarding the retention time (RT) of compounds. The reason RT
information has been neglected in LC systems is that the RT is specific to a specific chromatographic setup and there exists no
agreed upon RT references.

We have therefore sought to rectify this by building a database of compounds’ RTs. With this database we are able to map the RT
of compounds between systems. RTs, experimentally determined in two different systems, of a number of compounds is used to
build monotonically increasing smooth generalized additive models between the RTs in the two systems using the mgcv package®
for R. This model can then be used to predict the RT of a compound if the RT is known in one system, but not in the other. Building
these models between all chromatographic systems in the database thus allows us to predict the RT of a high number of
compounds in systems where they have not been experimentally determined.

The tool is completely web-based and available at www.predret.org. On the website it is possible to upload a spreadsheet
containing RT information and subsequently download predicted RTs for other compounds based on the data available in the
database.

We believe that this tool will greatly help the identification process since compounds that are not compatible with the observed RT
can be disregarded. Confirmatory experiments can then be reserved for compounds that could have the observed RT. This will
allow researchers to complete the feature annotation and compound identification process in a faster and more rational manner
and thus safe time and resources, both monetary and environmental.
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