Transduction of QM-derived cells

Ultimately, although multiple mRNAs, plasmids, transduction methods, and reagents were
successful with the various proxy cell lines, such as human HEK cells, fly S2 cells, and moth Sf9 cells,
no method tested was capable of high-level transduction of QM-derived cells or tissues of either adult
of embryonic origin. The TRANSIT-insect™ and Effectene™ transduction reagents provided sporadic
hints of MRNA transfer into QM embryo-derived cells, but these occasional successes were not reliably
reproducible.  Detection of reporters after mRNA transduction sometimes rose above background
levels, but DNA transduction was never confidently detected, almost certainly due a combination of low
cytoplasmic translocation (as indicated by low mRNA transduction) and blocked entry into the nucleus
due to the absence of mitosis. A summary of the transduction methods tested is shown in the Table.
These results led us to test microinjection of IVF zygotes as a means of reliably introducing foreign
nucleic acids. DNAs and RNAs used in QM transduction tests were successfully delivered to HEK, S2,
and Sf9 cells using one or more of the methods below. Viral vectors were observed to transduce only
HEK cells (not shown).
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Table of transfection methods tested with QM adult and embryonic tissues and
cells. Non-standard abbreviations: MCHE = mCherry, FLUC = firefly luciferase, PURO =
puromycin resistance gene, TAG = Large T antigen, DISS = dissociated, Em = whole
embryo, POS? = hints of positive signal, V = voltage, uF = microfarads. HEK, S2, and
Sf9 are discussed in the text. Unfortunately positive signals were not reproducible across
multiple replicates. Our ultimate conclusion was that mMRNAs could sporadically enter live
cells and provide detectable reporter gene expression, but that none of these methods
produced transduction with enough efficiency to be used for practical purposes. Plasmid
vectors were positive on HEK, S2, and Sf9 cells, but were not functional on quagga
mussel cells or tissues.




