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– Genetic (ie when is besGenetic (ie when is bes
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Human Embryo Ti
Paper Published Samples

Payne et al. 
Hum Reproduction 1997 50

2PN • ObsHum Reproduction 2PN 

Lemmen et al.
RBM Online 2008 102

2PN oocytes

• Rep
• Cor

preg

Mio et al. 
Am J Obstet Gyn 2008 286

oocytes 
• Obs
• Rep

Wong et al 242

• Iden
by DWong et al. 

Nature Biotechnology 2010 242
2PN

y
• Dem

exp
• Dev

Pribenszky et al. 
RBM Online 2010 5

2PN • RepRBM Online 2010 2PN p

Meseguer et al. 
Hum Reprod 2011 247

2PN • Eva

Hashimoto et al. 2012 80 EHashimoto et al.
Fert Steril 2012 80

2PN • Eva

Swann et. al.
Fertil steril 2012 10 oocytes

or zygotes • Cor

ime-lapse Studies
Conclusions

served details of the fertilization process to 20 hrs

ported PN appearance & disappearance
related synchrony in nuclei appearance after 1st cleavage with 
gnancy success

served details of the fertilization process
ported two ICMs - monozygotic twins

ntified cell cycle parameters that predict blastocyst formation
Day 2y
monstrated that parameters correlate to embryo gene 
pression data
veloped cell tracking software

ported a live birthp

aluated cell cycle parameters to implantation

l t d ll l t f bl t t litaluated cell cycle parameters for blastocyst quality

related cytoplasmic movements with Ca2+ oscillations.
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Nature Biotech ePub Oct 3, 2010
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Comparison to a 
Morphologic

Sen
Spep

1. F. Guerif et al., Limited value of morphological assessment at d
A prospective study based on 4042 embryos. Hum Reprod; 20

Studyof Common 
cal Predictors1

4 morphological criteria: 

Pronuclear morphology on 
day 1; early cleavage, # cells, 
and fragmentation on day 2

sitivity ~ 0.65
cificity ~ 0.65

and fragmentation on day 2

y

days 1 and 2 to predict blastocyst development potential: 
007



Imaging Does Not 
PParam

Alter Fundamental 
tmeters

Nature Biotech ePub Oct 3, 2010
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4 ESSPs of Early Ger

Wong et al, submitted

rm Cell Development

Maternal inherited (1)
EGA (2)EGA (2)
Blastocyst (3)
Ubiquitous (4)

Nature Biotech ePub Oct 3, 2010



Embryo Arrest and G
Individual BIndividual B

Gene Expression in 
BlastomeresBlastomeres

Nature Biotech ePub Oct 3, 2010



Molecula
Correlated gene expression profilin

1 Embryos with aberrant cytokinesis1. Embryos with aberrant cytokinesis 
demonstrate underlying defects in 
molecular programs:

ar Analysis
ng revealed:

2. Using our predictors, embryo transfer can2. Using our predictors, embryo transfer can 
be performed prior to embryonic gene 
activation, minimizing risk of adverse 
outcomes:

7
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Discrimination
Blastocyst 
Receiver Operating

Sen
Spep

23

n Potential of 
Predictors
g Characteristic (ROC)

sitivity = 0.94 
cificity = 0.93y



Example Tracking on Whole Dish



Eeva Analys
Fully automated, state-of-the-art computer vis

the end o

sis Software

Eeva Timing

sion software predicts blastocyst formation by 
of Day 2

Eeva Parameter Eeva 
Prediction

Timing

20 min
PASS

12 hrs
PASS

PASS
1 hrs

20 i
PASS

15 hrs

20 min

FAIL

2 hrs

PASS



Refinement of cell cyc

Parameter Measurements Wong/Lo

Refinement of cell cyc

Duration of first cytokinesis 14.4+

Time between first and second 
mitosis

11.1+2

Time between second and third 
mitosis

1+1.6

Parameter
Measurements

Normal CGH

Duration of first 
cytokinesis

14.4+4.2 Min.

Time between first and 
second mitosis

11.8+0.71 Hours
second mitosis

Time between second and 
third mitosis

0.96+0.84 Hours

cle imaging parameters

oewke et al. Present Study

cle imaging parameters

+6 Min. 14.4+4.2 Min.

2.2 Hours 11.8+1.2 Hours

6 Hours 0.85+0.79 Hours

Meiotic Error Mitotic Error

117.2+166.5 Min. 36.0+66.9Min.

4.0+5.2 Hours 6.4+6.6 Hours

2.0+4.3 Hours 2.0+3.9 Hours
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Calculation of Embryonic E
Ri k U i M h lRisk Using Morpholog

Asses

A table showing the calculation (number of euploid embryos/total number 
expressed as a percentage for each morphological and/or parameter asse
highest percentage of embryonic euploidy over aneuploidy was obtained w
and cellular fragmentation analysis. 

Euploidy Versus Aneuploidy
i l d/ P tgical and/or Parameter 

ssment

of embryos) and the resulting probability of embryonic euploidy 
essment. (B) Graphic representation of the table demonstrating that the 
with the combination of cell cycle parameters that predict normal A-CGH 



Wong et al., 2010, Mesg , ,
and Hashimoto 

Table courtesy of Michael Tucker

seguer et al., 2011 g ,
et al., 2012



Putting it aall together

Nature Biotech ePub Oct 3, 2010



Summary



Summ

Any TLM approach is bette
Uterine receptivity will play
– Which will influence which sy

Practical matters like best t
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mary
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 a role in when we ET
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