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Preface

Cell-free extracts in Development and Cancer Research for over 40 years

The main reason for this Special Issue of The International Journal of Developmental Biology (Int. J Dev. Biol.) is to com-
memorate two milestone anniversaries in the history of cell-free extract application in research.

The first 1s the 100th anniversary (next year) of the publication of the first paper ever to describe a cell-free extract
use in the field of cancer research (Shattock and Dudgeon, 1917). The second is the 40th anniversary (last year and
this year) of the two first papers describing the autonomous function of the cell-free extract of Xenopus oocytes after
isolation of cytoplasm from the cell membrane, which helped to improve our understanding of DNA replication
(Benbow and Ford, 1975; Gandini Attardi et al., 1976). During these early studies, Xenopus oocytes were homogenized
with a whirling blade homogenizer, followed by centrifugation at 2,500 g (Benbow and Ford, 1975), or the cytoplasm
was manually isolated by removal of germinal vesicles (cell nuclei), homogenized in a glass douncer, and centrifuged
at 8,000 g (Gandini Attardi et al., 1976). Today, oocytes, eggs or embryos are crushed directly during centrifugation
at 8,000-10,000 g to obtain the so-called low speed extract and at 150,000 g to obtain the high speed extract. Such a
way to produce the cell-free extract preserves many activities to the extent that it allows undergoing several cell cycles.

Cell-free extracts recapitulate in a test tube certain biological or biochemical activities. The discovery that isolated
cytoplasm behaves very much like an intact cell and recapitulates life processes had enormous consequences for study-
ing diverse biochemical aspects of cell physiology and pathology, and allowed the discovery of many biochemical
processes. Certainly, from the very beginning, investigators have been aware that they can be confronted with situations
when artefacts appear in the test tube. However, well aware and prudent scientists do not base final conclusions solely
on results obtained w2 vitro, but arrive at these only after confirming that the studied processes occur similarly n cellulo.
Earlier observations, that lysates of bacteria and reticulocytes may autonomously synthesize proteins on a large scale,
suggested that other life processes could be recapitulated by lysates from other cells as well. This was proven by the two
papers cited above and was confirmed by thousands of papers which followed.

Analysis of cell-free extracts has allowed us to understand many of the fundamental processes of cell physiology and
pathology, including those involved in embryo development and cancer. This methodology is being continuously modi-
fied and improved. Papers selected for this Special Issue will show readers the plethora of systems and applications of
this methodology. Let this selection of papers speak for itself'!

Jacek L. Kubwak
Rennes, France 2016
(jacek.kubiak@univ-rennes| .fr)
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