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Material S1. Detection of Improvac-specific antibodies (hereinafter Improvac_Ab)

After clotting, serum was obtained by centrifugation from blood samples. The complex of GnRH
with diphtheria toxin contained in Improvac (Zoetis Belgium SA) at the concentration 1.0 pg/ml in
a coating solution (carbonate-bicarbonate buffer, 0.05M and pH 9.6) was used as antigen. It was dis-
pensed into each well of 96 well-microplates (Maxisorp, NUNC). The plates were stored overnight
at temperature 4°C. The next day, the plates were washed five times in a solution of PBS with 0.05%
Tween, using a Biotek ELX 50 automated washer (BioTec Instruments, USA).

After being washed, a solution of PBS with 0.5% Tween, casein and 10% saccharose was pipetted into
the wells and left for 60 min to block unspecific binding sites. After a subsequent wash step, the examined
serum at dilutions of 300x (PBS, Tween at 0.025% and casein at 0.5%) were pipetted in volume 100 pl/
well and left for 60 min at room temperature, after which the plates were washed five times.

One hundred microlitres of horseradish peroxidase-conjugated polyclonal goat anti-pig IgG secondary
antibody (Bethyl), 30 000x diluted (PBS, 0.05% Tween, casein and 2% goat serum) were pipetted into
each well. The plates were left for 30 min at room temperature and then washed five times. TMB sub-
strate (TestLine, Czech Republic) was added at a volume of 100 pl to each well for a period of 30 min as
a visualizing reagent, and this was followed by the addition of 50 ul of 2M H,SO, to stop the reaction.
The intensity of the reaction product was measured spectrophotometrically at 450 nm using a Biotek
Synergy H1 Hybrid ELISA microplate reader (BioTec Instruments). The results are shown as absorbance.

The ELISA setup was validated in terms of homogeneity coating of plates (SD = 0.0324; coefficient
of variability (CV) = 8.19% and repeatability — intra assay (SD = 0.0047; CV = 9.64%) and inter assay
(SD =0.4339, CV =8.9%)
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Material S2. Determination of boar taint compounds by high-resolution LC-MS/MS

The method was modified according to Hansen-Moller (1994). Individual pig backfat samples (500 pg)
were homogenized in a high-speed blender (Ultra-turrax T-18 basic, IKA, Germany) at 14 000 rpm
and transferred to a 2 ml centrifuge tube. Then 50 pl of internal standard (50 ng/ml solution of
d,-testosterone in acetonitrile) was added, followed by extraction in 100% methanol (8 ml). Samples
were shaken vigorously for 3 min. Samples with the extraction agent were centrifuged (14 000 rpm, 10
min, 4°C). After centrifugation, the sample was cooled to —20°C and the organic phase (6 ml) was taken
up in a conical bottom evaporator flask. The sample was evaporated to dryness with a gentle stream
of nitrogen at 30°C. The resulting sample was reconstituted with a solution (250 pl) of methanol :
water (50 : 50, v/v) and transferred to the chromatographic vial with the insert. A 10 pl sample was
injected into the LC-MS/MS system. The LC system was an Accela 1200 (Thermo Fisher Scientific,
USA) equipped with a binary pump with vacuum degassing and an autosampler with a temperature-
controlled tray and column. Chromatographic separation was carried out on a C18 Luna Omega (100 x
2.1 mm, 1.6 pm) column in combination with a C18 Luna Omega (10 x 2.1 mm) guard column, both
from Phenomenex (Torrance, USA). The temperatures of the column oven and autosampler tray were
set at 35°C. A gradient LC system was operated using 0.1% formic acid in water : methanol (95:5, v/v,
Mobile Phase A was a 0.1% formic acid solution) and 0.1% formic acid in water : methanol (5:95, v/v,
Mobile Phase B) at a flow of 300 pl/min. A gradient elution was performed: 0-2 min (95% A, 5% B),
6 min (linear gradient to 90% B), 6-8 min (10% A, 90% B), 8—10 min (linear gradient to 95% A), and
10-11 min (95% A, 5% B). The total runtime of the method was 11 min.

The tandem hybrid mass spectrometer Q Exactive (Thermo Fisher Scientific) equipped with a heated
electrospray ionisation probe measured in positive mode (H-ESI+). For targeted quantification analysis,
the mass spectrometer worked in the parallel reaction monitoring mode with high resolution RP =
17 000 (FWHM). Before the start of each acquisition series, the mass spectrometer was externally
calibrated to the mass accuracy with positive ion calibration solution and negative ion calibration
solutions (Thermo Fisher Scientific).

Instrument and collision cell (HCD) parameters were optimized by syringe direct infusion of working
solutions using 50 ng/ml of each compound with a 5 pl/min flow rate. The mass spectrometer set-
ting was as follows: sheath gas flow rate 25 (unit), aux gas flow rate 4 (unit), spray voltage 4.50 (kV),
capillary temperature 220°C, heater temperature 320°C, S-lens RF level 70, AGC target of 6.e% and a
maximal inject time of 200 ms.
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Table S1. Primer sequences used for qPCR analysis

S:::; Primer sequence Accession number (S;;e) (OTC“) Authors
i | SSAMTITICATNEATT pnssscmmomonios o 0, Btrones
crpia FESSCTICITIONMONT  pnsssccmomomim 10 0, SR
CYP2A19 E:: i%iéii‘éiﬁ?gggfg é\ CG IE g;c CTT NM_214417 97 60 Rasmussen et al. 2011
s ESISTICNCCACATIOCCTTI  pnssscmomovet 91 0 [
suriar FACTOGGGCCACTGGAGAGTT s s @ hissudy
SULT2A1 f{:: gi?éigg?ggiﬁé%i%%ﬁgc”f ENSSSCT00000003471.2 155 60 Sinclair et al. 2006
PPIA E:: Ezijéigigzéiiiigggéﬁﬁ CcT ENSSSCT00000018219 130 60 Svobodova 2011
ropss  FCTAATGATGCTGGTGGCARAC AP 100 60 Svobodovactal 200
rp;  FAACAGTICAGIAGTTAIGAGCCAGA  possirs 153 0 Nygartetal 2007
GAPDH E:: gi(;géégiigj{"%%}}%i?gzi AF141959 70 60 Svobodova 2011
HPRT F: AAGGACCCCTCGAAGTGTTG ENSSSCTO00000030343 122 60 Svobodova et al. 2008

R: CACAAACATGATTCAAGTCCCTG

T, = annealing temperature

REFERENCES

Chen G., Bourneuf E., Marklund S., Zamaratskaia G., Madej A., Lundstrom K. (2007): Gene expression of 33-hydroxysteroid
dehydrogenase and 173-hydroxysteroid dehydrogenase in relation to androstenone, testosterone, and estrone sulphate
in gonadally intact male and castrated pigs. Journal of Animal Science, 85, 2457-2463.

Nygard A.B., Jorgensen C.B., Cirera S., Fredholm M. (2007): Selection of reference genes for gene expression studies in
pig tissue using SYBR green qPCR. BMC Molecular Biology, 8: 67. Available at: http://www.biomedcentral.com/1471-
2199/8/67 (accessed Dec 9, 2016).

Rasmussen M.K., Zamaratskaia G., Ekstrand B. (2011): Gender-related differences in cytochrome P450 in porcine liver —
implication for activity, expression and inhibition by testicular steroids. Reproduction in Domestic Animals, 46, 616—623.

Sinclair P.A., Gilmore W.J., Lin Z., Lou Y., Squires E.J. (2006): Molecular cloning and regulation of porcine SULT2A1:
Relationship between SULT2A1 expression and sulfconjugation of androstenone. Journal of Molecular Endocrinology,
36, 301-311.

Svobodova K. (2011): Analysis of variability and expression of genes for eukaryotic elongation factor 1 alpha (EEF1A1
and EEF1A2) in pigs. Mendel University in Brno: Doctoral Thesis. (in Czech)

Svobodova K., Bilek K., Knoll A. (2008): Verification of reference genes for relative quantification of gene expression by
real-time reverse transcription PCR in the pig. Journal of Applied Genetics, 49, 263-265.


https://www.agriculturejournals.cz/web/cjas/

Original Paper Czech Journal of Animal Science, 64, 2019 (2)

https://doi.org/10.17221/159/2018-CJAS

Table S2. Basic statistical parameters

Indole Skatole Androste- Improvac_AbNC Improvac_AbSC Improvac_AbIM8 Improvac_AbIM15 Improvac_Ab GI

(ng/g) (ng/g) none (ng/g)  (absorbance) (absorbance) (absorbance) (absorbance) (absorbance)
n 40 40 40 40 20 12 8 10
Mean 31.30 47.53 15.17 0.313 0.259 1.893 1.157 0.185
SD 63.84 97.49 31.60 0.197 0.136 0.407 0.369 0.043

Basic statistical parameters for indole, skatole and androstenone in non-castrated boars (NC), data for other groups (SC, IM8, IM15
and GI) were below detection limit (1.14, 1.16 and 0.68 ng/g, respectively) and for Improvac-specific antibodies (Improvac_Ab) in NC,
SC, IM8, IM15 and GI groups. Levels of absorbance in detection of Improvac_Ab are at the level of background in groups NC, SC and
GI. In contrast, increase of Improvac_Ab was clearly detectable in groups IM8 and IM15

Our data show a high standard deviation (SD), because of the presence of very low levels of metabolites in many animals and asym-

metric distribution associated with that, which is typical for this trace analysis of very variable biological material
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