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INTEGRATED METABOLOMIC, LIPIDOMIC AND STEROIDOMIC PROFILING FOR REVEALING SIGNATURES AND MARKERS 

OF EFFECT INDUCED THE EXPOSURE TO BISPHENOL A AND SUBSTITUTES ON HUMAN TESTICULAR FUNCTION

The Newplast research project (ANR-13-CESA-0012-01) focuses on substitutes of bisphenol A

(BPA) which are used in the manufacture of polycarbonate and epoxy resins, including food

contact materials. The effect of BPA and related substitutes (BPS and BPF) on testicular function

was assessed on adult (TEXAS) models using an integrated metabolomic, lipidomic and

steroidomic profiling approach. Three complementary workflows were then combined to generate

Experimentation

Exposure

2 Inserm U1085 IRSET, SFR Biosit, Campus de Beaulieu, Rennes, France
Biosit - Université de Rennes 1 - Campus de Villejean - Bât. 8 - 2 avenue du Professeur Léon Bernard - 35043 Rennes Cedex
http://www.irset.org/ - Tél : +33 (0)2 23 23 69 11

3 Université de Rennes I, Campus de Beaulieu, Rennes, France
2 rue du Thabor CS 46510 35065 Rennes cedex
https://www.univ-rennes1.fr/ - Tél : +33 (0)2 23 23 61 23

� Assessment of BPA, BPF and BPA+BPF 
mixture effect

Multi-analytical platform and automatic annotation

steroidomic profiling approach. Three complementary workflows were then combined to generate

a unique set of biological signatures as a support for markers of effect discovery. A sample

preparation permitted to fractionate each characterized sample into one polar fraction for

metabolomic profiling, and one apolar phase for lipidomic and steroidomic profiling. Moreover a

comprehensive characterization from both culture medium (exo-metabolome) and testicular

tissue (endo-metabolome) was achieved.
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OMICS descriptors acquisition

Data processing and signal annotation + 300 µL PBS
Tissue Lyser

Testicular tissue

� Several complementary characterization of sub-fraction of the metabolome

� Complementary characterization of endo and exo metabolome

Testis collection & 
fragmentation into ≤ 3 mm3

pieces

Culture DMEM + hCG

34°C, 95% air, 5% CO2

1 Falcon 
PET insert
0.4 µm (12 

wells)

mixture effect

� A semi automated process from data normalization, to peak annotation

Culture medium

Poster presented at 10 JS RFMF, Montpellier, France, 31 May  - 2 June 2016.

Conclusion
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The complementary multi-platform approach to sample preparation step and fingerprints

acquisition allows a comprehensive characterization of samples. The development of an

experimental spectral database greatly facilitates metabolite identification based on retention

time, accurate mass and fragmentation pattern. This workflow is applied to the Newplast research

project. The data are still being processed however pre-tests have already revealed significant

differences between the treated groups and controls, particular molecules belonging to fatty acids

and amino acids.

+ 190 µL MeOH (vortex 20 s)
+ 380 µL Chloroform (vortex 20 s)
+ 120 µL Water (vortex 20 s)
Equilibration room temperature 10 min
Centrifugation (8000 g, 10 min, T 10 °C)

30 µL of matrix

CHCl3 + MeOH
phase

MeOH + Water
phase

Metabolites ID: AM and RT

Automatic annotation
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Data processing

Excel macro

Confirmation by MS/MS 

in-house database

� Other databases ID (HMDB, KEGG and LIPID MAPS):

230712056 #10-31 RT: 0.23-0.48 AV: 22 NL: 3.13E6
F: FTMS + p ESI Full ms2 176.10@cid20.00 [50.00-186.00]

60 80 100 120 140 160 180
m/z

0

20

40

60

80

100

R
el

a
tiv

e 
A
b
un

da
nc

e

159.07637

176.10293

115.08653
70.06502

141.0658697.07593

230712055 #15 RT: 0.30 AV: 1 NL: 4.17E6
F: FTMS + p ESI Full ms2 176.10@cid10.00 [50.00-186.00]

60 80 100 120 140 160 180
m/z

0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A
bu

n
da

nc
e

176.10294

159.07643

115.0865870.06493 133.0972386.42881
154.82191

230712057 #15 RT: 0.30 AV: 1 NL: 5.03E6
F: FTMS + p ESI Full ms2 176.10@cid35.00 [50.00-186.00]

60 80 100 120 140 160 180
m/z

0

10

20

30

40

50

60

70

80

90

100

R
e
la

tiv
e
 A

b
u
nd

an
ce

159.07643

115.08657
70.06505

176.10295
141.0659097.0759066.14842 83.38508

� In-house Database ID:
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� A semi automated process from data normalization, to peak annotation
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