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THE FUTURE ROLE OF THE EMBRYOLOGIST 

WILL FOCUS ON PROVIDING OUR 

PATIENTS 

• HIGHER SUCCESS RATES 

• MORE PERSONALISED DIAGNOSIS AND 

TREATMENT 

• AND ONE HEALTHY BABY AT A TIME



Venn diagram of the Responsibilities 

of Implantation Failure
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How can the egg and embryo impact the success of 

Reproduction?
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of Implantation Failure
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THE “OMICS” – INVASIVE ASSESSMENT 

OF THE EMBRYO



The Preimplantation Genetic Screening 

Example:

A Strong Hypothesis Can Be A Slave To 

Technology
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POOR RESULTS
Array CGH or NGS

GOOD RESULTS



Blastocyst Biopsy and aCGH does 

appear to limit the effect of age when 

performed on Day 5
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Maternal age Harton et al., Fertil. Steril. 2013

Ongoing Pregnancy





THE OMICS –
NON-INVASIVE ASSESSMENT

OF THE EMBRYO



How many live births occur per 

100 oocytes retrieved?
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Cumulus or Follicular cells as 

surrogate markers of viability

Genes

Mitochondria

Polar Body

Follicular Fluid



Potential role of CCs as a regulator of oocyte competence and as biomarkers for 
oocyte/embryo quality or pregnancy outcome. 

Assou S et al. Mol. Hum. Reprod. 2010;16:531-538

© The Author 2010. Published by Oxford University Press on behalf of the European Society of 
Human Reproduction and Embryology. All rights reserved. For Permissions, please email: 
journals.permissions@oxfordjournals.org



Cumulus or Follicular cells as 

surrogate markers of viability

Hamamah et al. Comparative protein 

expression profiling in human cumulus 

cells in relation to oocyte fertilization 

and ovarian stimulation protocol. 

Reprod Biomed Online. 2006 13:807-14.

Feuerstein et al. Gene expression in human 

cumulus cells: one approach to oocyte

competence. Hum Reprod. 2007 

22:3069-77.

Hamel et al. Identification of differentially 

expressed markers in human follicular 

cells associated with competent 

oocytes. Hum Reprod. 2008 23:1118-

27. 



Real Time Morphology





Auxogyn 
• Using a Day 2 algorithm they can predict with over 90% 

efficiency which day 2 embryo will develop to a blastocyst

• Wong et al. Nat Biotechnol. 2010



Is there still a place for 

morphology and will real time 

imaging replace it?









Morphology and Real Time Imaging

• Morphology has been assisting embryologists 

for many years to improve embryo selection. 

– It may be logical that by providing more detailed 

information concerning cleavage patterns and 

times that morphokinetics has the potential to 

improve the chance of live birth

– No large RCT has yet compared MORPHOKINETICS 

against SET with blastocyst



Non-Invasive: Part 2



Uptake Production

Glucose (47,49)

Pyruvate (45)

Oxygen

Other Sugars

Lactate

Ammonium

Enzymes, eg LDH

sHLA-G (56-58)

Other Peptides 

& Factors

Amino Acids (51)

µl drop of defined culture 

medium

HOXA10 regulator (59)

PAF

Amino Acids (50,51)

[Gardner and Leese, Handbook of IVF. 2000]

[Sakkas and Gardner, Curr. Opin. Obstet. Gynecol. 2005]

CHANGES IN THE CULTURE MEDIA INDICATING THE 

VIABILITY OF EMBRYOS



PROTEOMICS AND ANEUPLOIDY

[Katz-Jaffe et al. Mol Hum Rep 2009] 

Examples of biomarkers that 

were differentially expressed in 

the secretome signatures of 

euploid blastocysts (n = 19) 

compared with the secretome 

signature of aneuploid 

blastocysts (n = 14) (P < 0.05).

Aneuploid Euploid
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Candidates



Other 
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The Metabolism of 

Embryos
• Assessment of specific metabolic pathways, their 

relative activities and their regulation in relation to 
embryo viability

• Example: 

– Glucose, Lactate, Pyruvate 

– TCA Cycle functions before 8-cell stage and

– Glycolysis functions after the 8-cell stage

It was first shown in 1980 that Glucose metabolism is linked 
with the viability of embryos 



Glucose consumption of single post-compaction human embryos 

is predictive of embryo sex and live birth outcome. (Gardner et al., 

Human Reproduction 2012)
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Clinical Performance Summary of 

Metabolomics by Near Infra Red
TYPE OF NIR 

INSTRUMENT

STUDY 

TYPE 

MORPHOLOGY MORPHOLOGY 

PLUS VIAMETRICS 

(NIR)

BENEFIT

Prototype 
Hardarson et al.

(Human Reprod, 2012)

Single

Embryo 

Transfer 

Live Birth

Rate 
Day 2: 22/83 

(26.5%)

Day 5: 36/80 

(45.0%)

Day 2:27/ 87 

(31.0%)

Day 5: 30/77 

(39.0%)

YES

NO

Prototype 
Vergouw et al.

(Human Reprod, 2012, 

2014)

Single

Embryo 

Transfer 

Live Birth

Rate 
Day 3: 68/163 

(41.7%)

Day 3:61/146 

(41.8%)

NO

Commercial 
Economou et al.

(ESHRE)

Double

Embryo 

Transfer 

Clinical 

Pregnancy 

Rate 

8/28  

(29% ) 

16/28  

(57%) 

YES

Commercial 
Sfontouris et al.

(J Reprod Fertil 2013)

Multiple

Embryo 

Transfer 

Clinical 

Pregnancy 

and

Implantation

Rate 

41/86 (47.7%)

66/257 (25.7%) 

21/39 (53.9%) 

35/102 (34.3%) 

YES



The Non- invasive Proteomics/ Metabolomics

Example:

A Strong Hypothesis Can Be A Slave To 

Technology

INCONSISTENT

RESULTS

?



Single 

Gene 

Defects

Viability 

Genes

Transcriptomics and Genomics
Proteomics

Wavelength (nm)

Metabolic 

assessment 

or imaging

Real Time 

Morphology

EMBRYO ASSESSMENT FOR SINGLE EMBRYO TRANSFER



Selection Methods to isolate the best sperm

Proteomics

• Density – Gradient Separation

• Surface Charge – Electrophoresis, Zeta Method

• Morphological Characteristics – IMSI

• Motility Characteristics – Zech Selector, 

Microfluidics

• Membrane Integrity – Hyaluronan Binding, 

HOST

• Surgical – Testicular Surgery

http://www.google.com/url?sa=i&rct=j&q=ZECH+SELECTOR&source=images&cd=&cad=rja&docid=yuZJyyFzdWzWMM&tbnid=MpnaIqH7tAz8TM:&ved=0CAUQjRw&url=http://commons.wikimedia.org/wiki/File:Zech-Selector_Abb._6b.png&ei=QVumUamzFY3OrQe_3oGABg&bvm=bv.47244034,d.bmk&psig=AFQjCNH47jEfRXrp4cFT_-GOZdJV9R5AoQ&ust=1369943166572295
http://www.google.com/url?sa=i&rct=j&q=ZECH+SELECTOR&source=images&cd=&cad=rja&docid=yuZJyyFzdWzWMM&tbnid=MpnaIqH7tAz8TM:&ved=0CAUQjRw&url=http://commons.wikimedia.org/wiki/File:Zech-Selector_Abb._6b.png&ei=QVumUamzFY3OrQe_3oGABg&bvm=bv.47244034,d.bmk&psig=AFQjCNH47jEfRXrp4cFT_-GOZdJV9R5AoQ&ust=1369943166572295


Venn diagram of the responsibilities 

of Reproduction Failure:

Apposition

Attachment

What molecular changes 

define receptivity of the 

endometrium?

UTERUS 10%



Ruiz-Alonso et al. Fertility and Sterility, Volume 100, Issue 3, 2013, 818 - 824

The endometrial receptivity array for diagnosis and personalized 

embryo transfer as a treatment for patients with repeated 

implantation failure



The “Omes and Omics”



THE FINAL AND 

THE BIGGEST “OMICS”

“ECONOMICS”



OMICS technologies used to improve 

Singleton Live Birth Rates
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Thank you


