
The objectives of PredRet are to

� build a community-driven database of retention times (RTs) of

compounds.

� create projection models between the RT of compounds in

different chromatographic systems (CS).

� use these models to predict the RT of compounds not

experimentally determined in different CSs.

� compare predicted and experimental RTs to pin-point possibly

erroneous compound annotations.

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.

Conclusions

� Users can upload RTs of compounds in their own systems.

Predicted RTs of other compounds can then be downloaded.

� Average prediction error is at current 0.13 min (2.6%).

� Community support will expand the database

and lead to greater coverage and accuracy.

� The tool is open source and available at www.predret.org.

Results

Building models between all CSs in the database allows the prediction of

the RT of compounds in CSs where they have not been experimentally

determined. The accuracy with which RTs can be predicted in a given CS

depends mainly on the extend of compound coverage overlap with the

other CSs in the database.

With the current small database (3,300 entries across 23 systems) it was

possible to predict up to 400 RTs with a median errors between 0.01

(0.13%) and 0.28 min (3.7%) depending on the system.

Contrary to other prediction systems PredRet provides prediction

intervals (PI) for each prediction. The median width of the PIs were

between 0.08 min (2.6%) and 1.86 min (17%) depending on the CS.

The predictions can not only be used to obtain data for additional

annotation of untargeted datasets. By comparing predicted RTs to those

reported errors in the reported data can also be pin-pointed.
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Methods

The prediction tool is made available as a web application at www.predret.org. The user can upload a spreadsheet with RTs of compounds measured in

their own CS along with molecular identifiers such as PubChem CIDs or InChIs.

PredRet will then map the RT of compounds between CSs by building models between RTs determined in two different CSs. This model is then used to

predict the RT of compounds where the RT is known in one CS, but not in the other. Building these models between all CSs in the database thus allows

predicting the RT of a high number of compounds in CSs where they have not been experimentally determined.

Download me!

goo.gl/Vx57BC

Figure 1. PredRet workflow. First data is uploaded by the user, then 

models are build and RTs predicted. Finally predicted RTs are reported.

Figure 2. Compound coverage overlap. The lines connecting the CSs

show the extent of overlap and go from thin orange to thick blue.
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Name Recorded Predicted PI Pubchem InChI

linolenic acid 4.64 3.98 - 4.75 InChI=1S/C18H30O2/c1-2-3-4

Isoleucine 0.98 0.84 0.70 - 0.97 6306 InChI=1S/C6H13NO2/c1-3-4(

l-kynurenine 1.38 1.19 - 1.56 846 InChI=1S/C10H12N2O3/c11-7

Leucine 0.98 0.84 0.70 - 0.97 6106 InChI=1S/C6H13NO2/c1-4(2)

L-lysine 0.40 0.44 0.42 - 0.48 InChI=1S/C6H14N2O2/c7-4-2

L-malic acid 0.53 0.49 - 0.61 InChI=1S/C4H6O5/c5-2(4(8)9

methione 0.70 0.66 0.59 - 0.73 6137 InChI=1S/C5H11NO2S/c1-9-3

L-norvaline 0.58 0.52 - 0.65 InChI=1S/C5H11NO2/c1-2-3-

l-ornithine 0.41 0.42 0.40 - 0.46 6262 InChI=1S/C5H12N2O2/c6-3-1

phenylalanine 0.50 0.74 0.61 - 0.86 6140 InChI=1S/C9H11NO2/c10-8(9

Proline 0.51 0.51 0.48 - 0.52 145742 InChI=1S/C5H9NO2/c7-5(8)4

L-saccharopine 0.49 0.45 - 0.52 InChI=1S/C11H20N2O6/c12-7

L-serine 0.44 0.42 - 0.48 InChI=1S/C3H7NO3/c4-2(1-5

Threonine 0.48 0.46 0.44 - 0.48 6288 InChI=1S/C4H9NO3/c1-2(6)3

tryptophan 2.40 2.18 1.95 - 2.38 6305 InChI=1S/C11H12N2O2/c12-9

tyrosine 0.78 0.70 0.60 - 0.80 6057 InChI=1S/C9H11NO3/c10-8(9

lupeol 4.64 3.98 - 4.75 InChI=1S/C30H50O/c1-19(2)2

luteolin 3.75 3.80 3.74 - 4.07 InChI=1S/C15H10O6/c16-8-4

Valine 0.55 0.62 0.57 - 0.69 6287 InChI=1S/C5H11NO2/c1-3(2)

malonic acid 0.54 0.50 - 0.62 InChI=1S/C3H4O4/c4-2(5)1-3

Compound RT Pubchem InChI

(DL)-p-hydroxyphenyllactic acid 2.66 9378 InChI=1S/C9H10O4/c10

2-hydroxy-2-methylbutyric acid 2.23 95433 InChI=1S/C5H10O3/c1-

2-hydroxyisovaleric acid 2.54 99823 InChI=1S/C5H10O3/c1-

androstan 3.02 96384 InChI=1S/C9H10O4/c10

3-hydroxy-3-methyl butanoic acid 1.63 69362 InChI=1S/C5H10O3/c1-

3,4-dihydroxyphenylglycol 0.86 91528 InChI=1S/C8H10O4/c9-

5-hydroxyindole-acetic acid 2.92 1826 InChI=1S/C10H9NO3/c1

5α-Androstan-17β-ol-3-one 4.47 10635 InChI=1S/C19H30O2/c1

aamu 0.67 88299 InChI=1S/C7H10N4O3/c

alpha-ketoisovaleric acid 1.92 49 InChI=1S/C5H8O3/c1-3

Cyclic(pro-thr) 1.54 73146465 InChI=1S/C9H14N2O3/c

cyclo-(pro-val) 3.10 98951 InChI=1S/C10H16N2O2

dihydroxymandelic acid 0.83 85782 InChI=1S/C8H8O5/c9-5

hydroquinone-glucuronide 0.91 115166 InChI=1S/C12H14O8/c1

iberin 3.24 10455 InChI=1S/C5H9NOS2/c1

indole-3-acetic acid-glucuronide 3.46 InChI=1S/C16H17NO8/c

kahweol 3.81 4480653 InChI=1S/C20H26O3/c1

levulinic acid 1.46 11579 InChI=1S/C5H8O3/c1-4

pc(18:0/22:6) 5.51 24778876 InChI=1S/C48H84NO8P

proline betaine 0.54 115244 InChI=1S/C7H13NO2/c1

testosterone 4.32 6013 InChI=1S/C19H28O2/c1
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