Abstract

Limb tissues have a dual origin. The lateral plate mesoderm gives rise to cartilage, connective
tissue and the skeletal elements of the limbs whereas cells from the dermomyotome migrate
into the limb field and give rise to the limb musculature. The cells differentiate into
myotubes, aggregate into a dorsal and ventral mass before undergoing sequential splitting
events to give rise to individual muscles. Myogenic Regulatory Factors (MRFs) are one of
the earliest markers of muscle differentiation and can be detected in the limb myocytes

around embryonic stage HH 20.

MicroRNAs are 22 nucleotides long non-coding RNA molecules. They are endogenously
expressed in plants and animals, where they are transcribed by RNA Polymerase III or I as a
single strand called a primary miRNA (pri-miRNA) which has some internal
complementarity that cause it to take on the signature stem loop structure. The pri-miRNA is
cleaved by endonuclease Drosha and the resulting precursor miRNA (pre-miRNA) is
exported out of the nucleus by Exportin and is then cleaved by Dicer, leaving a
miRNA:miRNA* duplex which is unwound before the miRNA binds to a RNA induced
silencing complex (RISC). The miRNA can then exert post translational regulation by either

binding to a target mRNA and preventing translation or by causing the mRNA to be cleaved.

The muscle specific miRNAs MiR-1, MiR-206 are known to enhance the muscle
differentiation process and inhibiting the muscle cell proliferation whilst MiR-133 is known
to enhance muscle cell proliferation whilst hindering differentiation. Correct temporal and

special expression of these miRNAs result in the correct development of muscles.

It has been shown that MRFs can induce the ectopic expression of muscle specific miRNAs
and other MRFs in the neuraltube. Progenitor cells that give rise to the limb muscles differ in
several ways from cells that give rise to the axial muscles. To test if the MRFs were able to
induce the expression if these miRNAs in the limbs, we first took a look at their endogenous
expressions in the distal forelimb in chick embryos at embryonic stage HH35. All muscles
showed ubiquitous expression of all three muscle specific miRNAs with no bias towards fast
or slow muscles. Next, to examine if ectopic expression of MRFs could induce miRNA
expression in the limbs, we infected developing limb buds with concentrated viral particles of
RCAS-MRF. No ectopic MRF expression could be seen in the limbs despite successful
RCAS infection. To investigate further we infected chick DF1 cells with the RCAS-MRF that

gave us the same results. On examining the RCAS-MRF construct itself we discovered, the
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construct was missing the MRF insert therefore was able to infect the cells and express

endogenous RCAS genes but no MRF was being expressed.
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