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Kinetics?Kinetics?

Greek: κίνησις "kinesis", movement or to move

i.e. Cleavage rate (of embryos)



Cleavage rate then ?Cleavage rate then…?

Cleavage rate = Cell division rate

Cell division is the process by which a parent cell 
divides into two or more daughter cells, i.e. mitosis. 

A human being's body experiences about 10,000 
trillion cell divisions in a lifetimetrillion cell divisions in a lifetime
Before division can occur, the chromosomes must be 
replicated and the duplicated genome separatedreplicated, and the duplicated genome separated 
cleanly between cells.



The Nobel Prize inThe Nobel Prize in 
Physiology or Medicine 
2001
Leland H. Hartwell, Tim Hunt, Sir 
Paul Nurse

For their discoveries of "keyFor their discoveries of key 
regulators of the cell cycle"

”St t G ””Start-Genes”
“Checkpoints”
“CDK” (Cyclin dependent kinase)CDK  (Cyclin dependent kinase)
“Cyclins, (proteins that regulate CDK)



MitosisMitosis



Cell cycle control

Hundred of genes and macromolecules involved
Checkpoints of DNA damage and order of cell cycle eventsCheckpoints of DNA damage and order of cell cycle events
Hundred of genes and macromolecules involved
Checkpoints of DNA damage and order of cell cycle eventsCheckpoints of DNA damage and order of cell cycle events



Cell cycle checkpoints



SoSo…
For all living eukaryotic organisms it is essential that 
th diff t h f th ll l i lthe different phases of the cell cycle are precisely 
coordinated. 

The phases must follow in correct order, and one phase 
must be completed before the next phase can begin. g
Errors in this coordination may lead to chromosomal 
alterations.

Chromosomes or parts of chromosomes may be lost, 
rearranged or distributed unequally between the tworearranged or distributed unequally between the two 
daughter cells, often seen in cancer cells.



Checkpoints in oocytesCheckpoints in oocytes

High chromosomal aberration rates in the human 
oocyte/embryo
Has evolution favored low fecundity in humans?
oocyte/embryo



Fertil. Steril. 2011

Existing, but weak correlation between morphology and chr. Abnorm.

Supports earlier findings at all developmental stages





More parameters affecting cleavage rateMore parameters affecting cleavage rate

Metabolism

Cytoskeleton – spindle …y

Laboratory conditionsLaboratory conditions







Using kinetics to predict fateUsing kinetics to predict fate

Will we be able to use cleavage rate and/or pattern to 
accurately predict the implantation potential of the embryo? 

Will we be able to detect all the subtle changes in the embryos 
that do grow nicely but will not implant (deselect) or vice versathat do grow nicely but will not implant (deselect) or vice versa 
(select)?



Current landmarksCurrent landmarks

Early cleavage/syngamy

4 cell on day 2 

8 cell on day 3

Expanded blastocyst (>3) on day 5p y ( ) y



Embryo kinetics
Individualize embryo scoring?Individualize embryo scoring?

Lemmen et al. 2008 RBM Online



Cleavage pattern analysisCleavage pattern analysis

Publ från IVI





Cleavage pattern analysisCleavage pattern analysis



Time-lapsep
Enables you to observe changes otherwise missed 



Future of embryology?Future of embryology?

Indirect  analyses:
• Metabolomics
• Protein metabolism
• Gene analysis
• Chromosomal analysis?
• more to come!!SamplingFresh
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• …more to come!!SamplingFresh 
media

Contineous 
morphological 
recordings


