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Fig. 7. RNAI induction by short-hairpin RNAs during myogenic dif-
ferentiation of C2CI12 cells. The pRNA-U6.1/NeossiFluc plasmid
(GenScript), which can express a short-hairpin RNA (shRNA) against
Photinus luciferase, and pRNA-U6.1/Neo empty vector (GenScript) as
a control were used. The pGL3-control and phRL-TK plasmids to-
gether with a decreasing amount of each of the pRNA-U6.1/Neo/si-
Fluc and pRNA-U6.1/Neo (a negative control) plasmids, from 1 to
0.1 ug, were cotransfected into C2CI2 cells. The expression of Jucif-
erase was examined 24 h after the transfection. Ratios of normalised
target (Photinus) luciferase activity to control {Renilla) luciferase ac-
tivity are indicated as in Fig. 2. Open, dotted, and solid bars indicate
the data in C2C12 cells that differentiated for 0 {(undiflerentiated), 2,
and 7 days, respectively. Data are averages of at least three indepen-
dent experiments. Error bars represent standard deviations.

differentiation of C2C12 cell may be caused by losing the
stability of functional RISCs in the differentiated C2CI12
myotubes.

RNAi induction by short-hairpin RNAs in C2CI2 celis

Because Dicer appears to be required for the process of
short-hairpin RNAs (shRNAs) into siRNA duplexes, it
may be of interest to see if sShRNAs can induce RNAI in
C2C12 myotubes which barely express Dicer. To examine
this, we introduced a shRNA expression plasmid against
Photinus luciferase, pRNA-U6.1/Neo/siRNA, together
with the reporter plasmids carrying the Photinus and
Renilla luciferase genes into C2C12 myoblast and myo-
tubes. The results indicate that the shRNA expression
plasmid, or shRNAs can induce RNAI in either C2Ci2
myoblast or myotube (Fig. 7), suggesting that the Dicer
protein could be present in those cells. An interesting
point to note is that a decrease in the RNAJ activity
induced by 0.1 pg pPRNA-U6.1/Neo/siRNA was observed
in C2C12 myotubes that differentiated for 7 days. This
may be caused by a possible decrease in the amounts of
Dicer and elF2C1~4 in the cells. To further evaluate the
results and a possible relationship between the quanti-
tative level of either Dicer or elF2Cl~4 and RNAi
activity, more extensive studies must be conducted.

Integrity of mammalian RN A

Our previous study has demonstrated that RNAI
activity induced by synthetic siRNA. duplexes in post
mitotic neurons persists for at least 3 weeks, i.e., a long-
lasting RNAI activity occurs in mammalian neurons
[29]. Our present and previous studies, therefore, suggest
that there is a significant difference in the duration of
RNAIi activity between muscle and neuron, both of
which are terminally differentiated and cell cycle-ar-
rested cells. Since neither muscle nor neuron probably
undergoes a decrease in the number of functional RISCs
by cell division, it may be possible that the stability
of functional RISCs could differ between muscle and
neuron.

The present observations further suggest the possi-
bility that a little amount of either Dicer or elF2Cl~4
might be sufficient for activation of mammalian RNAI,
This seems to be an important point for understanding
mammalian RNAI, and further studies on the contri-
bution of either Dicer or ¢IF2Cl~4 to mammalian
RNAIi must be conducted.

Finally, all the data presented here lead us to the
possibility that RNAi may be applicable for a creation of
possible model cells and/or model animals for inherited
muscular diseases, for example, muscular dystrophy.
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