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Application to various samples with skin barrier default.

|pidomics

Cyrielle Clément2, Julia Soulliert?, Roselyne Gautier’3, Carla Orlandil3, Emilien Jamin®3, Héléne Duplan#, Carine Jacques*, Nuria Pell Vidal®, Nathalie Jonca®, Pauline Le Faouder!2 Justine Bertrand-Michel2

1MetaboHUB-MetaToul, National Infrastructure of Metabolomics and Fluxomics, Toulouse, 31077, France, 212MC, Université de Toulouse, Inserm, Université Toulouse Ill - Paul Sabatier (UPS), Toulouse, France., 3Toxalim (Research Center in Food Toxicology), Université de Toulouse, INRAE, ENVT, INP-Purpan,
Toulouse, France, 4 Centre de R&D Pierre Fabre - Centre de Recherche Pierre Fabre, > INSERM, Infinity - Institut Toulousain des Maladies Infectieuses et Inflammatoires

Biological context Ceramides structures

Roles
Signal transduction

‘/ o o Stratum Corneum Regulation of cells 5 S
Skln Ceramlde dare key pa rtners Outermost layer of skin Permeability barrier function (X-hyd roxy fatty acid [A] NOn-hyd roxy fatty acid [N] w-hydroxy esterified fatty acid [EO]

of epidermal barrier sarrier against '; ; )

environment O Ww% WW W#W
. : : e g K Polar head J
» w-0-Acylceramide is an epidermis specific lipid . e .
with a crucial role for skin barrier function TE  Wesoicunnas % AE— NAAAAAAAAAAALC | Fattyacid
-~ w-OH-ULC-CER (Cer0S) ~ D HN N P
3,\,\,(‘3, AR OH| Sph |ng0|d base
. - DG A \iPNPLAl + ABHDS MOH )

v" Diseases such as ichtiosis are R T . Sy : — — S Dirydrosphingosine [ds]”
. . . o ARl 6-Hydroxy sphingosine [H] Phytosphingosine [P] Sphingosine ihydrosphingosine
impacted by ceramide quality laucosmon - . . -

o | WI:E1 | MWWFE‘EIF:? !I . M _.J1I l. MAAMLI,;; -.H

» Mutation in patatin-like phospholipase domain-

o »PNPLA1 mutated patients present a
containing 1 (PNPLA1) causes autosomal

. L . default in CerEQS synthesis v" Huge and complex diversity of epidermal ceramides
recessive congenital ichthyosis
/ . 8 Skin ceramides extraction \
Jﬁ ¥ o0
Strip Skin sampling . . . E
» Skin coring - -
4 "’/’Q ~1O mg L) w
% é.. . IR — Hard crushing Modified Resuspension Final
" Sa AR > Sand & MeOH (strong) Bligh & Dyer &Transfer Resuspension
in-vi . id: . > lpa:ACN:MeOH
St pecomrcedtuman |~ NOUSSEVOULO 2 weokocaChuno o 2
skin extraction Epidermis (RHE) P : : .
RHE analysis SFC-QTOF analysis
v'Analysis of 209 ceramides species in 11 subclasses v'Optimized SFC conditions
. e - NUMBER OF SPECIES/SUB FAMILLY o
Relative quantification Column : Torus DIOL 130A, 1.7um, 3 x 100 mm; Waters
£ " A solvent : SCCO,
S o B solvent (=Modifier) : IPA:ACN:MeOH 30:30:40 (v/v/v)
0o 0.60000 . .
E 0.40000 I 0.1% aC|d fOI"mIC
O 020000 . UPC2-QTOF, XEVO G2XS, Wat
B e — M m ki Flow rate : 1.1 mL/min e
ADS AH AP AS EOH EOP EOS NDS NH NP NS EOH ISM o MethanOI at O 1 mL/mln .
MRHEKO m RHE WP - o - ' "1 As_cer 42:1;03
v I . @) NP 34:0;03
Decrease of CerEOS in PNPLA1 KO v'Separation by polar heads -
100% in 8min . _J o " - - :
0% ( ) “™ EOP_Acer 62:1;04
20% I I I I . EQS Acer 62:2;03
ADS AH AP AS EOH EOP \EOS/ NDS NH NP : - _ . . : : - : :
BRHEKO mRHEWP po maz ‘ | ”
_rgg;jg.,dm 0/24:1 or Cer 42:1;02 NS d18:1/24:0 or Cer 42:1;02
Data Processing
Ceramides characterization by MS/MS acquisition
\/ Home made data base: Metabolite m/z RT (min) Adduct
. ADS_Cer34:0_03 600.52088 5.09 [M+HCOO] .
> 280 species for 11 sub-classes v Mass detection v' MS/MS fragmentation
MO ANaaaaaat § o AP_Cer5:0_04 770.68795 6.78 [M+HCOO] » Validation of MS/MS for all on [M"‘HCOO]_
/o » ESI negative mode
D‘ U 5-220302150_;)(:0@1 Spot ID: 5530 Scan: 275 RT:'?A/B min Mass: m/z 1161.993¢ GJ Hu / > [M+HCOO]_ adduct 100 o
e e (A [ g s ¥ Data treatment
[ECS) Y 0 | [EOH] o o
) I' [M-HJ EOH ACer 68:3;04
h » MS DIAL '-' g s e, \(\
HI, g w P <\/\/\/\/\/W\/\/\/\/WY
eSS O ............................ T e Wb AN LA TR % [ ARSI
[NdS] -------- A " - oy T 5 5 Fono
MRS esea e an & “’ e m > Mzmine 3 (M+HCOOT [M-H]
W ) _JI i g 1 / ve CH
e o | P © P m O
MARAaaae+ ST AP Mu MRt e EIC EOH Acer 68:3;04 "
M}.i W\Eﬂ W [MH] /

Conclusion & outlooks
v Development of a specific and robust method for skin ceramides quantitative profiling using SFC-QToF
v’ Application to RHE sample in the context of ichtiosis diseases
v' Need to develop the analysis of Cer EOS precursor: CerEOS
v Continue the optimization of extaction on various sample (i.e Strip)
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