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INTRODUCTION
● Nutritional status is one of the major factors affecting reproductive performance in dairy cows
● Post-partum negative energy balance affects quality of oocytes, one of the key factors for subsequent embryo quality and viability 
● The aim of this study was to investigate the effects of energy-restricted diet on the quality of cumulus-oocyte complex (COC) during

early postpartum period, and to find indicator genes specific for energy deprivation

MATERIALS AND METHODS 

Low energy diet
(6 animals) 

Control diet meeting the 
energy requirements

(6 animals)

Cumulus-oocyte complex (COC) collection
with OPU after parturition

Oocytes and cumulus cells selected to be good representatives of feeding group (4 donors/group)

Total RNA extraction

Suppressive subtractive hybridization (SSH)

cDNA library from oocytes enriched with 
genes associated with low energy diet

cDNA library from cumulus cells enriched with 
genes associated with low energy diet

Microarray

Selection of candidate genes for oocytes and cumulus cells

QPCR
RESULTS 
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Figure 1. 

Oocytes

apoptosis (3) extracellular matrix proteins/angiogenesis (5)

cell cycle (14) cell structure (6)

growth factors/binding proteins/cytokines (1) immune response (2)

general metabolism (5) lipid metabolism/steroid biosynthesis (1)

mitochondrion (8) RNA processing (2)

transcription (7) protein synthesis (7)

ribosomal proteins (2) DNA structure/repair (3)

cell signalling/communication (6) unknown (23)

Cumulus cells

apoptosis (0) extracellular matrix proteins/angiogenesis (17)

cell cycle (7) cell structure (13)

growth factors/binding proteins/cytokines (5) immune response (5)

general metabolism (6) lipid metabolism/steroid biosynthesis (5)

mitochondrion (7) RNA processing (3)

transcription (8) protein synthesis (6)

ribosomal proteins (3) DNA structure/repair (0)

cell signalling/communication (12) unknow n (6)

Figure 2. Classification of low energy specific genes into 15 functional categories. Numbers in 
parenthesis indicate total number of genes. 
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Figure 3. Microarray results were confirmed with verification samples in QPCR. Relative 
expression levels of three selected candidate genes for oocytes and two for cumulus cells 
were calculated. None of the differences between the two feeding groups were  significant. 

CONCLUSIONS
• None of the selected candidate genes turned

out to be true positive low energy associated
genes in QPCR verifications

• Further evaluation of the both libraries is
needed
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Figure 1. Weekly post partum energy balance 
in low energy and control groups.

Session 37 mervi.raty@mtt.fi


