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THE ICEBERG OF IMPLANTATION

Ex vivo implantation of mammalian embryos
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Traction force microscopy of implanting mouse embryos

In collaboration with Ayelet Lesman lab, Tel Aviv Univ.
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Label-free imaging of mouse embryos
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Label-free human embryos: 2nd compaction and invasion



SAENOPY – (Ben Fabry lab algorithm)
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Traction force microscopy of mouse vs human embryos



Change of invasion dynamics of human embryos in ex vivo matrix over time

nD8=6, nD9=5

D8

D9





Displacement distribution at polar trophectoderm supporting embryo migration in 3D platform



Displacement fluctuation over time



Matrix degradation by metalloproteinases (MMPs)

MMP14

*Aneuploid embryo

HE38 HE4

MMP9

MMP14 (MT-MMP1) and MMP9

HE57
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Traction force microscopy of implanting embryos 3D: mechanical bridge formation
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The thing went viral…

Godeau, Seriola et.al SCI ADV (2025)
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SEM images reveal  complex embryo-ECM interactions
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Bl/6 x tdTomato mouse, whole mount decidua, E6.5
Autofluorescence, tdTomato- by Julien Collumbelli

Lacunar stage 5C, Enders AC, Carnegie 
collection. Center for Trophoblast Research 
resources, Cambridge,

Axes of embryo implantation
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BEYOND THE MEA TEST: Quality in experimental research: embryo implantation
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Poor correlation between morphology and implantation capacity

The number of OCT4+ cells on D9 is not correlated to blastocyst quality
n.s.

Phalloidin
OCT4

Embryo implantation depth on D9 are marginally correlated with
blastocyst morphology on D5

Epiblast OCT4 cell count



E5.5 E6.5 E7.5 E8.5

Globulin-rich media pushes the boundaries of embryo in vitro culture
E10.5 - 120h

D1-3                   D4                      D5                         D6                      D8                     D9     D10



β-LIPOPROTEIN PROTHROMBIN TRANSFERRIN HAPTOGLOBIN

FIBRINOGEN CERULOPLASMIN α-1 ANTITRYPSIN

C-REACTIVE PROTEIN TBG HEMOPEXIN COMPLEMENT PROTEINS

α-1 ACID GLYCOPROTEIN ALBUMIN α-2 MACROGLOBULIN PLASMINOGEN

The rich plasma diversity of α & β globulins (and others)

GOOD STUFF

https://biochemden.com/plasma-proteins/



Clinical grade globulin-rich protein supplements improve mouse and human embryo implantation in vitro 

Mouse Embryos Human Embryos
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Actin, Gata6, OCT4, Dapi
Globulins have a protective effect on the epiblast

HSA CDX2,, OCT4, Dapi

Plasmanate

HSA        PN        UF-PN
5mg/ml                  10mg/ml  
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Physiological implantation using human plasma-derived serum

Actin, Gata6, OCT4, Dapi CDX2, tdTomato, OCT4, Dapi
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IBEC/ Serabiotics a link between plasma fractionation and IVF

• GRIFOLS HIGH STANDARDS 
ON PLASMA PROTEIN 
PURIFICAITON

• SERABIOTICS/IBEC 
RESEARCH CAPACITY TO 
TEST/DEVELOP NEW 
SUPPLEMENTS
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