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2. Kazuhito Takeshima
Gene delivery of the Spemann organizer by electroporation

10th International Xenopus Meeting (Marine Biology Laboratory, Woods
Hole, Massachusetts, USA, 2004.9. 14-18
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Gene Delivery into Newt Embryo

Kazuhito Takeshima
Radioisotope Research Center, Nagoya University, 464-8602, Japan

Newt embryos have been used for studies of induction and morphogenesis because of their accessibility and
manipulability at all stages of development. Recent “Renaissance of Regeneration” also pays great attention to
newt. However, use of newt embryos has been limited by the absence of a system for temporally and spatiaily
controlled manipulation of developmentally important genes. The common RNA/DNA injection at the cleavage
stages has only been marginally successful as their rather nonspecific expression, especially after the mid-
blastula transition.

Here we show the improved electroporation method for newt embryo. Electroporation allows temporally and spa-
tially controlled delivery of genes, and their expression reached their peaks within 0.5-1 day after electroporation.
Targeting the dorsal lip at the early gastrula stage with pCMV-GFP plasmid resulted in the expression of GFP
protein along with axial mesoderm, as for the neuro-ectoderm at the neural plate stage neural tube was labeled.
Misexpression of BMP4 at the head organizer gave rise to the small- or pine-head phenotype, and at trunk/tail
organizer the delivery of BMP disturbed the formation of the posterior central nervous system. The
electroporation of BMP4-mRNA into the head neural hold inhibited the migration of a certain group of neural crest
cells and the embryo lost its gill on the side of the electroporation. We aiso introduced the antagonist of BMP,
Noggin, into the same regions. The delivery of noggin into the dorsal lip made the double-tail-fin phenotype, con-
trary to our expectation of a big-headed embryo.

This technique we have developed can expand the gain-of and loss-of-function approaches at specific regions or
certain developmental stages of newt embryos. It also makes enable to trace the cell lineage of a certain organ
during newt morphogenesis.

REFERENCES

(1) Improved mRNA electroporation method for Xenopus neurula embryos. Genesis 33: 81-85, 2002

(2) Axes establishment during eye morphogenesis in Xenopus by coordinate and antagonistic actions of BMP4, Shh, and RA.
Genesis 33: 86-96, 2002
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EP GFP-mRNA into the Dorsal Lip ‘Xenopus
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EP GFP-mRNA into the Ventral Ectoderm at st12a
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pCMV-BMP disturbed the posterior morphogenesis
more effectively than BMP mRNA
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161. Gene delivery into the Spemann organizer by electroporation
Kazuhito Takeshima
Radioisotope Research Center, Nagoya University, Nagoya, Japan

We have established the non-contact electroporation method for Xenopus embryos applied to the
prospective eye region at the neural plate stage (Genesis 33, 81 - 85 and 86 - 96, 2002), and have expanded
its application in various tissues and organs such as ear, gill, cement gland, muscle and limb bud. This
technique can expand the gain- and loss-of -function approaches at specific regions or certain developmental
stages of Xenopus embryos. It also makes enable to trace the cell lineage of a certain tissue and/or organ
during Xenopus morphogenesis.

Here we focus on the gene delivery into the organizer region at the early gastrula stage (stage 10 - 10.5).
As the cells around the dorsal blastopore lip are rather large and fragile, they are injured easily even with our
mild non-contact electroporation. Some technical improvements including the filling up of vitellin space
with mRNA_or plasmid solutions led to the efficient gene transfer into the cells of Spemann organizer. The
expression of GFP protein along with the axial mesoderm reached its peak within 0.5 - 1 day after
electroporation. Delivery of pPCMV-BMP4 plasmid at the Xenopus organizer region gave rise to double-
tailed embryos. In the case of BMP4-mRNA, which is translated directly as the BMP4 protein, the
malformation of head and the bulla formation at the trunk were observed. These differences between plasmid
and mRNA might correspond to the disturbance of tail and head/trunk organizer, respectively, due to the
time lag of their expression of BMP4 protein. In addition to the issues stated above, we present useful
technical tips for electroporatin of Xenopus embryos.
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GeneDelivery into the
Spemann Organizer
by Electroporation

Kazuhito Takeshima
Nagoya University, Japan

Gene Delivery Aiming at the Primordia
on the Neural Plate( genesis, 33, 81-85, 2002)




Electroporation at the Eye Primordium
Disturbed its Fate(genesis, 33, 86-96, 2002)
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Non-contact
electrodes

Embryo: Remove jelly coat but not vitellin
membrane
Microinjection:

Method 1: Inject 5-10 nl of solution
intracellularly into a few upper
epitherial layers

Method 2: Inject 200-300nl of solution
under vitellin membrane

Electroporation:

Voltage: 19 - 25V

Pulse: 6-10 square wave pulses of

5msec with 95 msec interval

Resistance: 1.3-1.8kQ
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Expression of GFP afer Electroporation of GFP-mRNA
into the Dorsal Lip at st.10+




BMP4-mRNA Delivered into the Dorsal Lip
Suppressed Head Formation

pCMV-BMP4 Delivered into the Dorsal Lip
| Suppressed Tail Formation
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Noggin-mRNA Delivered into the Dorsal Lip
Suppressed Tail Formation

BMP4-mRNA Elctroporated into the Head Neural Fold
Inhibited the Migration of Neural Crest Cells
GFP
BMP+GFP

4d after EP




In Japanese Newt, BMP4-mRNA Electroporated into
the Head Neural Fold Inhibited the Formation of Gill

GFP mRNA

GFP mRNA

BMP mRNA

6d after EP(9d embryo)

Gene Delivery into the Various Tissues and Organs

EP into the brain at st.48 EP into the pronephric tubules

at st.48

EP into the Gill
primordium at st.18

EP into the fore limb bud & the hind limb bud
at st.52 ) at st.51




