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Experimental design

Frozen bovine semen samples were obtained from 6 Holstein
bulls exposed on 3 consecutive days to natural heat stress (HS)
(August 2016, max. THI 74.5), and to lower temperature (Ctrl)
(March 2016, max. THI 40.6).

At present, breeding companies are having
concerns about the possible impact of natural
heat stress on animal fertility. The goal of our
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project is to determine the effects of increased
environmental temperature on Holstein bulls and T T A T T
its effects on sperm quality and embryo

development.
- Sperm morphology: eosin/nigrosin staining “» =

- Day-8 blastocysts Inner cell mass/trophectoderm ratio
(ICM/TE), and apoptosis cell ratio : Differential staining

Day-8 blastocysts gene expression: Real-time quantitative
polymerase chain reaction (RT-gPCR)

Methodology

- Embryo development rates: In Vitro Fertilization (IVF)

L
ale

*Optical / confocal microscopy *RT-qPCR analyzer
Results Inner Cell Mass (CH/TE etio
) HS [056 —J— =
Coiled tails \(‘. Normal morphology A ctrl [oss =
HS [oo——}———— % HS 0 02 04 06 08
ctrl [os7 e e [ il Total cell number
0 02 04 06 08 % 80 85 90 95 % _ L
=
N . ) Ctrl 13575 EREERRE
Detached heads\J\’.. (P=0051)  Proximal droplets Apoptotic cell Tmph/?doderm ., N . . » »
HS [499 I HS / Apoptosis rate
Ctrl [550 1 ctrt [133 —]— }// HS
0 2 4 6 8% 0 05 1 15 2% Ctrl
0 002 0,04 0,06 008 01%

Imprinted genes Heat-Shock Protein genes Pluripotency genes

TSpm

15um

Gene Pvalue  HS/Ctrlratio | Gene P value HS/Ctrl ratio | Gene Pvalue  HS/Ctrl ratio
H19 0375 4146 HSPATA  0.825 1272 SOX2 0625 1553
1GF2 0625 2426 HSPA2  0.375 2536 NANOG 0750 1102
MEST 0825 1591 HSPA8  1.000 0931 POUSFI 0825 1104 Qo Total blastocysts rate at day 7 Total blastocyst rate at day 8
MEG9 0825 1263 HSP10  0.825 0.874 @ Hs L i [E% L
MEG3 0825 1314 HSP60  0.825 1301
SNRPN  0.825 1.035 HSP90 0.825 1145 DNMT genes il ctrl [2957%
PHLDA2 0.825 0.869 HSF1 0500 0611 Gene Pvalue  HS/Ctrl ratio @
PLAGL 0964 1138 Interferon tau gene DNMTI 0825 1213 0% 5% 10% 15% 20% 25% 30% 35% 0% 5% 10% 15% 20% 25% 30% 35%
IGF2R 1000 1034 Gene  Pvalue  HS/Ctrlratio |DNMT3A 0.825 0.953 ESB rate at day 7 ESB rate at day 8
PEGI0 1000 1224 IENT2 0625 1608 DNMT3B 0.825 0977
@ * Hs
Wilcoxon signed rank 1: 6 pairs
Reference genes: ACTB, GAPD, SDHA ® - il
c l . 0% 5% 10% 15% 20% 25% 30% 35% 0% 5% 10% 15% 20% 25% 30% 35%
onclusions ASB rate at day 7 ASB rate at day 8
- Sperm samples collected in August had reduced fertility @
" W [6a% - % Hs *
compared to those obtained in March.
- Although fewer sperm abnormalities were present in HS, based w Ctrl Ctrl

on decreased blastocyst rates and ICM/TE ratio in embryos
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produced with HS semen, we inferred that molecular
mechanisms for advanced blastocyst development were affected.

- Those mechanisms did not involve our target genes.
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