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Background

In metabolomic strategy, LC-HRMS/MS feature annotation is usually performed on those highlighted by the
statistical analysis. This steps is particularly challenging due to the lack of knowledge about all compounds presented
in chemical profiles [1]. In addition, such a annotation step based on spectral data is very time consuming.

Therefore, the annotation is many times unsuccessful. However, full LC-HRMS/MS chromatogram could be a
very valuable step for data interpretation, not only focusing on altered features observed in metabolomic studies but
also on unaltered ones. To achieved such an annotation on an entire LC-HRMS/MS profile, the only reasonable
solution remain the automation of the full process.

At the ISOMer laboratory, we developed a entirely automated annotation strategy goring from
raw LC-HRMS/MS data (in open format) to full peak annotation [2]. In addition, the workflow was
integrated into a web-based interface to ease exploring the annotation results. The ChromAnnot
webserver is accessible at https://chromannot.univ-nantes.fr/.

Scoring of structure :

- phylogeny (Taxize [7])

Upload of the file on the
webserver.

Raw data file

MySoL:

Peak detection
(XCMS [3]), adduct

& isotope search
(CAMERA [4])

- Reported MS?
(GNPS [8])

- In silico MS?
(CFMID4 [9))

Determination
molecular formulae

(MFs) (SIRIUS [6])

Structures search
based on MFs in
various DBs

Peak list with Possible molecular

Possible structures Scored Structures
pseudo spectra formulae

Visualisation on the webserver

Ciata Analyses Samuel BERTRAND Admin
Samuel BERTRAMD Admin Diata Analyses Samue| BERTRAND Admin
Projects Organizm code / strain Extract code Lnr{:::if Analyzis type 3::’1::{13 Status Profil ;g\%ﬁ;':ﬁf - i - T
Wi 2204 Pridostes L.z < £ DME [ ANALYSE 1413
EW  FREE-NPs MMS5 ”'jh?eﬂfé?:f?ﬁé‘?% Qc Wis M6 50 g 'I:glﬁfa_sEi(;r?fr}-lT 20180725 :fﬂfﬁ&“fﬁfm Paytogeny HI| @ D t A | . P k d t
rysogenum (-, page 0} Ok, MERDE Ok, CFMID Ok, Finshed | 7 a a na ySIS ea a a
izconsin HPLC-ESInegHT- Profiie Ok, Pesks Ok, M etraced - .‘th
EW  FREE-NPs MM35 wéﬁ;gﬁ:ﬂi&ﬁ QC Wis M7 50 pg EUE':%E?:EF 2019-07-25 “Dw_J:'\a'm't:* 'FG: D& Ck, Pryiogeny | ‘|| @ Analyse of extract QC MMS5 M& Extraction: CultivA® sur M CYA Ch romatog ram W n Analyse nb1311
227772, overlaid annotation quality T ———
d na\ySiS WITh S b I @ Base Peak Chromatogram (BPC) Extract Code QC MUS5 M M&l .
L‘St Of a“ perfo rme a f ‘ (- page 0) Ok ME708 Ok CFMID Ok Finisnen ! ' 0 Strain MMS5 Penicillium chrysogenum . v i ! o -
. b | e _ e = Extraction curﬁu:ﬁ@ sur M6 CYA et extraction
mmary Of an notat|ons y ?gll_:ﬂ_SEiTnf.rHT 2019-07-25 Molscularhistwork Ok, MF i, DB Ok, Phiylogeny | ‘ | @ 18 74 . A lacABtate d ASthyle
a Su . h rt) (- page 0) K MEDE Ok CFMID Ok Finisned ! | 9 1 B o 141:'1 73 ﬁfﬂ 4812 420542 R0 |- 6B4- Ty iy o T8 i85 88
(ple charlt). s e
e chrysogenem) QC MMS5 M2 I_n?:gsg E;mf.r 2019-07-25 :::u;a;;n:m:z« :mc:t E::!m-:qaw | M Gg :
o HPLC-ESI{pos HT- Erofie Ok, Peaks O M3 atracied - . : nin| kel | 0l
EW  FREE-NPs MMS5 Mwﬁfgﬁ.‘;”;gﬂ;’m QCMMS5M3 50 g TOFMS_conf.r 2019-07-25  Mosouarvetwork Ok, MF Ok, D6 Ok, Pryiageny H|| @B 7 8 200 308 400 500 60 780 608 908
- page ) R T e T o o o o
EW  FREE-NPs MMS5 M"‘gﬁ;};‘;”;ﬁﬂ;;’m QCMMSSM4 50 g :S:SE?:EE;:FT  201e.725 :?ﬂfﬁf;“izfm ez || Mm Q / min POSSIble AnnOtatlonS (More mfomstion)
o peast) psmRaL B A T 3 P k B d M | | N tw k Maolecular Formula Related Data M52 Score
. e ok e ok A _ eaK pase olecular NETWOTK vz [z |wncosnsore 07| [l Molecular _ InChiKev & Name Structure Phylogeny . Structure Database
EW  FREE-NPs MMS5 M“gﬁ"-‘qg’;;";fl‘__’r’r;;’m QCMMSSMS 50 g :g;ﬁ_gifnr.w 20190725 MommenOC TS0 g || M & s B 'S?J:'ep'ﬁ Adduct ::’Fore / Score E; CFMID Score source
(-, page 0) Ok MERDE Ok, CFMID Ok Finished !
EW  FREE-NPs MMS5 e il um QCMMSSME 50 g ?Eﬁﬂ?ﬁfr}" " 20180725 ::‘;T:ff;ufifm eeg=y || M @ .H . @.,...-. . 1 ’ N 1 B 3208
(-, page 0} Ok, ME?DE Ok, CFMID O, Firikshed ! a ey _— . .
' . . AR . . kQﬂ"
A . R . MLZAFEOUTFYGSN-7727777772-7 ¢ ) ) More
EW  FREE-NPs MMS5 N oo™ QCMMSSMT  50ug IH-;EH:%(F:FHT 20190725 L | M QS ® ..“ @ o ® = 135 ’ "‘ 135 3 ditterent stereoisomers! _<:/\N —{L::‘Cma 16 CoCONUT g
oS Profie Ok, Pezks Oi, ME? extracted @"""“"‘ - . N sMal+ d
EW  FREE-NPs MMS5 Mwﬁfgﬁ.‘;”;gﬂ;’m QCMMSSME 50 g ?SESE_S%?“J" 20190725 soesarnetmrt O F Ok 08k — | Mﬂ Q - ;.6 - _@ _ 15 ’ Wielal= 155 20
- page 10k, ME0E Ok, CFMID Ok, Finishad ! 5 '
272 615 © 7.3 - 2435
Wisconsin 54-1255 HPLC-ESI(pos HT- Frofie Ck, Peaks Ok 'vlaiat'a:ia:l 0 m L . NPatlas ‘
EW  FREE-NPs MMS5 Jf;i.ﬁi’,’,ﬂﬂ, Qc Wis M1 50 g EE':;E iu:;mf.r 2019-07-25 :::u;;;zm:c::mctﬁmow | ‘|| A - a1 s . 213 ;}g;}fﬁ;;{;ﬁ{;r&zﬁéf???’.-‘???-? Ny, [ :\. f ; o LEE ::E;B |31§1r:
Wisconsin 54-1255 HPLC-ESI(pos-T- Profie 0K, Pesks Ok, M adracied o 21 815 DA 713 s 2435
EW FREE-NP= MMSA Jfgg;g;ﬂﬂ; QC Wis M2 50 ug :’DFHS_E?-nf.r 2019-07-25 Milecularhienwork Ok, MF Ok, DB Ok, Fryiogeny | ‘|| G
-, page Ok MERDE Ok, CFMID Ok, Finkshed !
! 158 0 © 0.45 2379
EW  FREE-NPs MMS5 mj?eﬁ:?n&;trli&& Qc Wis M3 50 g ?ﬁ’éﬂfﬁfr}" 20190725 ::‘;T:ff;ufifm s || M @6 List of peaks (PC gFDUpS) o "“j: o
TySOLentim, - page 0 Ok, MS?D6 Ok, CFMID Ok, Finished | 2999999999 o ,
Pt - M N Number View 1228 158 0 " p4s  CVWYEDNIKTVQQR.-2222727722 - L.J\,J \L*flf‘*o - - ;3 B9 coconut 0T
—— r . m/z base peak  Profil pzeudospectra MS umber of Hitz Peak 3 different stereoisomers ;J'L bala
= K l: WIB'{:-OI‘IS‘I‘I:I 5:‘:1256 T Ci) . EPLC_ESI(DDSE-IT_ n 7.5 pve?ﬁm.‘-m ""‘i“m | (min} asi in DBs Info W“j
st s s .
. 0 . 2379
T 297 [M+H+NH3]+ - 0 0 .
272126 ‘ | L‘St Of a“ pUtatNe
. : with scores. -
Conclusion o e . annotations ;
A -~
1228 158 0 15 0.45 gaf;?E::tL;::E:?:;;;?;???????-? lf:'l " [LJ’J - - 14 2§ CoCONUT EZ’{:
9 4497 265.1537 s Yes 10 323 @EI 1[,- -
Once the complete workflow is achieved on a file, it provides for all peaks (if s 0 e 0 28
. . ° ° [M+K+hH3]+
spectral quality are sufficient), spectral interpretation, molecular formulae, 245177 wiita
0 ss  Mellastinds L ‘ Yes 43 490 036 754 3 8.1 . . o
annotations for most peaks. The only limitation is the availability of . J YNk e
. . . 266.133 [M+HJ+ ) JTJLILSLEZFERS-Z727777977-7 Mo A ) LocalDB Mare
chemical structures within the data bases. The full processes can takes hours tation w0 TSE 5 g1 JMLSLRERZZE -; - o eI
. . . . ° ° . | A ,:;:?- a - ‘::: i : ia
to days depending to the depth of signal annotation (intensity limit) and Peak annota o s s e b R o I e
chromatogram complexity summary L e
272 6.15 & 742 - 16.13
" l t - N - 9% NPatias ChEEI
As expected, even in model organisms like Penicillium Cblysogenum (Stl'aln e uh | ., 543 BVPLOPDDUITCFL-2222222222.2 [ T Y\ /~a o . .. WD Mo
. . . . . . . . . et : ' 1 ' 3 different sterecisomers! T - ' LocallB Data
Winsconsin 54-1255) annotation is rather limited. This highlight the fact that 279 1654 o
there is still many compounds to be discovered S e L o o | -

References

:/Z—NPS
ANR-18-CE43-0013

[1] Analytical Chemistry 2019, 91 (1), 704. 10.1021/acs.analchem.8b05112; [2] Phytochemistry Letters 2017, 21, 297.
10.1016/j.phytol.2016.12.025; [3] BMC Bioinformatics 2008, 9, 504. 10.1186/1471-2105-9-504; [4] Analytical Chemistry
2012, 84 (1), 283. 10.1021/ac202450¢g; [5] BMC Bioinformatics 2015, 16, 118. 10.1186/s12859-015-0562-8;
[6] Bioinformatics 2009, 25 (2), 218. 10.1093/bioinformatics/btn603; [7] F1000Research 2013, 2, 191.
10.12688/£1000research.2-191.v2; [8] Nature biotechnology 2016, 34, 828. 10.1038/nbt.3597; [9] Analytical Chemistry
2021. 10.1021 /acs.analchem.1c01465

come and catch me !

— — — —




