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Development of mRNA ablation using completely new functional nucleic acid constructs
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TRUE gene silencing is a new method to delete specific cellular RNAs by using tRNa
se ZL and small guide RNA (sgRNA) that cleaves a pre-tRNA-like or micro-pre-tRNA-like complex consisting o
T cellular target RNA. We investigated the possibility that heptamer-type sgRNA can be used as nucleic aci
d medicine to treat hematological malignancies. We investigated the effect of artificial sgRNAs on mRNAs w
hich -targeting sgRNAs affect leukemic cells. We confirmed that sgRNA can be taken up by cells without any
transfection reagents, and that the naked sgRNAs targeting several tumor-associated mRNA can reduce speci
fic mRNA levels and the amounts of tumor-associated protein in several leukemic cell lines. These sgRNAs e
fficiently induced apoptosis in these cells.
These encouraging findings lead us to follow the possibility that heptamer-type sgRNAs targeting anti-apop
totic mRNAs can be used as RNA medicine against hematological malignancies.

SgRNA  mRNA apoptosis tRNaseZL WT1



tRNA  DNA

MRNA

tRNA
tRNA
tRNA 3
tRNA
tRNase Z tRNA
tRNA
RNA
SgRNA RNA
tRNase Z
SgRNA
MmRNA  tRNA
5’-half-tRNA
RNA
mRNA
Z RNA
RNA
sgRNA
micro tRNA
22 siRNA
sgRNA
7
2-O-methyl
(LNA)

3

tRNase Z

tRNase Z

SgRNA
tRNA

sgRNA
sgRNA

micro tRNA
tRNase

mRNA

RNA

tRNase Z
mRNA

sgRNA

locked nucleic acid

sgRNA

sgRNA
mRNA
sgRNA
mRNA
sgRNA
sgRNA
sgRNA
MTT
sgRNA
sgRNA mRNA
sgRNA
mRNA
sgRNA sgRNA
sgRNA
sgRNA
in
vivo in vivo
mRNA

WTI, ber-abl, aurora kinaseA, hTERT,
survivin, PRAME, proteinase3, Bcl-2 HAGE,
Polo-lile kinase 1 RHAMM, G250 PARK?7

sgRNA
mRNA
sgRNA
sgRNA RT/RQ-PCR
mRNA
sgRNA
sgRNA
RT/RQ-PCR sgRNA
mRNA
Western
blotting
sgRNA



MTT
Anexin
V/TAAD
sgRNA
sgRNA
in vivo
sgRNA
sgRNA
transfection reagents
SgRNA
target
MRNA sgRNA FITC
EGFP
SgRNA
target MRNA
Real-time PCR
target MRNA
sgRNA RNA
MTT
Anexin V/7AAD
sgRNA
EGFP
160 —O— mbi(WT1)
. 140 —— mh2(WT1)
L 120
2w N
= 80 *
% w
§ w0
0
3h EhHL{.ﬂJ Sh 12n
160 - Omh3(EGFP)
140 4 Bmh1(WT1)
g 120 | Bmh2(WT1)
émn- *
E B0 T
_% 60
g 40
20
o 4
C2F8 (18h)
HL60  C2F8 WT1 mRNA
sgRNA - mh mh2

Wanatabe N, Nairta M, Takahashi M et al

Leuk Res. 2013;37(5):580-5
WT1 Bcl-2 sgRNA
mRNA
RACE (rapid amplification of cDNA
ends)

mRNA tRNase Z

bcl-2 sgRNA
n vivo

sgRNA
sgRNA

sgRNA mRNA

sgRNA

2
Takahashi M, Elbarbary RA, Nakashima A,
Abe M, Watanabe N, Narita M, Takahashi M,
Tamura M, Yoshida T, Nashimoto M naked RNA
heptamer targeting the human Bcl-2 mRNA
induces apoptosis of HL60 leukemia cells.
Cancer Letters. 2013;328(2):362-8.

Watanabe N, Narita M, Saito A, Yamahira A,
Taniguchi T, Furukawa T, Yoshida T, Miyazawa T,
Nashimoto M, Takahashi M. Induction of
apoptosis of leukemic cells by TRUE gene
silencing using small guide RNAs targeting the
WT1 mRNA. Leuk Res. 2013;37(5):580-5

PCT/JP2012/071503
2012 8 24
PCT



€Y
NARITA Miwako
30281009

@
NASHIMOTO Masayuki
30228069

®



