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Academic achievements

1. Nuclear transplantation to eggs and oocytes

Prof.Gurdon was the first to obtain sexually mature adult animals from transplanted
somatic nuclei of embryos, and later from intestinal epithelium nuclei of larvae. He
subsequently obtained feeding stage larvae from nuclei of terminally differentiated skin, and of
cultured cells grown from several adult organs. His work first established the principle that cell
differentation can take place in the absence of any irreversible nuclear changes, and hence that
the genome remains constant during development (except for special cases).

By his extended nuclear transfer experiments, Prof.Gurdon discovered that somatic
nuclei in oocytes undergo changes in gene activity to conform to the oocyte type. This gave
more general validity to the principle that cell cytoplasm has components which can regulate
gene expression.

2. Microinjection of macromolecules

To simplify the analysis of nucleo-cytoplasmic interactions, Prof.Gurdon injected
purified macromolecules instead of complete nuclei. He first demonstrated the synthesis of
DNA injected into the cytoplasm of eggs.

By microinjection of mRNA into oocytes and eggs, he demonstrated that purified
mRNA can be brought into normal and efficient translational use in the cytoplasm, and first
established the lack of species and cell-type specificity during mRNA translation in living cells
(all previous work having been done in cell-free systems). Prof.Gurdon and his colleagues also
found that most post-translational steps in gene expression take place in injected oocytes.

Prof.Gurdon followed up these results with a similar analysis of DNA transcription in
oocytes. He discovered that DNA injected into the germinal vesicle of an oocyte was accurately
transcribed into mRNA.Post-transcriptional processing, including splicing, 5 ’trimming, and
polyA addition have all been shown to take place in DNA- and RN A-injected oocytes, and have
been used in his laboratory to analyse the mechanisms involved.

His extensive series of experiments on oocytes and eggs have shown that most steps of
gene expression, except for the initiation of transcription, take place in living cells in a way that
it is neither cell type nor species specific.

3. Current work

Prof. Gurdon is now using many of the techniques previously developed in his laboratory
(including nuclear transfer and gene transfer) to analyse the localized activation of embryonic
muscle genes. He has shown that these genes are activated in one region of an embryo partly
by localization of egg refined an embryonic induction system to the point when it can be
usefully analyzed at the molecular level.

4. Conclusion

Having completed what are still the most decisive nuclear transfer experiments yet done
on any organism, Prof. Gurdon pioneered the use of amphibian oocytes and eggs as “living test
tubes” for the analysis of gene expression at all levels. His work has made major contributions
to our understanding of gene control in development, but has also had widespread application
to many other problems in molecular and cell biology.




