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Anti tumor effect of micro RNA transferred by active targeting liposomes
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Lung cancer and malignant pleural mesothelioma are refractory disease. Particularl
y, establishment of new effective therapies are urgent business to improve prognosis of inoperable tumor w
ith the metastasis.
We have discovered microRNA (miRNA) which works inhibitory to these diseases and aimed at the establishmen
t of active targeting liposome (lip) to accumulate to tumor cells selectively. In this study, we planned t
o evaluate the accumulation of the lip for the cultured tumor cells and the mouse subcutaneous tumor model
s for the first and the antitumor effect of the miRNA-lip the second.
At first, expected enough accumulation of the lip were not observed with cells and mouse models either, bu
t we were successful for improvement of the accumulation efficiency by improving the lip, administration c
ondition, and model construction methods in detail. However we spent most of the period by these processes
, evaluation of the lip taking into cells and developing miRNA-lip are future problems.



RNAC  , miRNA)

miRNA
@
SLX
Cy3
SLX
Protein A
@
Cy5.5
in vivo

in vivo

DDS

(3) miRNA

let-7, miR-34b/c in vivo

miRNA @)
miRNA
in vivo
CT
vitro in vivo
in vivo
1

SDS-PAGE

in



Invitro Cy3

in vivo
Cy5.5

3 18 24 48

72 IVIS

48
in vitro
invivo Invitro
In vivo

2 4 6 24 48
24 48

9
1. Inagaki J, Takahashi K, Ogawa H, Asano
K, Faruk Hatipoglu O, Cilek MZ, Obika M,
Ohtsuki T, Hofmann M, Kusachi S, Ninomiya

Y, Hirohata S:ADAMTS1 inhibits
lymphangiogenesis by attenuating
phosphorylation of  the lymphatic

endothelial cell-specific VEGF receptor.
Exp Cell Res. 2014;323:263-275. (
DOl: 10.1016/j.yexcr.2014.03.002.

2. Maehara A, Nishida K, Furutani M,
Matsumoto E, Ohtsuka A, Ninomiya VY,
Oohashi T: Light and Electron Microscopic
Detection  of Inflammation-Targeting
Liposomes Encapsulating High-Density
Colloidal Gold in Arthritic Mice. Inflamm
Res. 2014;63:139-147. (

DOI: 10.1007/s00011-013-0682-4.

3. Demircan K, Yonezawa T, Takigawa T,
Topcu V, Erdogan S, Ucar F, Armutcu F,
Yigitoglu MR, Ninomiya Y, Hirohata S:
ADAMTS1, ADAMTS5, ADAMTS9 and
aggrecanase-generated proteoglycan
fragments are induced following spinal
cord injury in mouse. Neurosci Lett. 2013;
544:25-30. (

DOI: 10.1016/j.neulet.2013.02.064.

4. Momota R, Narasaki M, Komiyama T, Naito
I, Ninomiya Y, Ohtsuka A: Drosophila type

XV/XVIHlL  collagen mutants manifest
integrin mediated mitochondrial
dysfunction, which is improved by

cyclosporin A and losartan. Int J Biochem
Cell Biol. 2013 May;45(5):1003-1011. (

DOI: 10.1016/j.biocel.2013.02.001.

5. Hummitzsch K, [Irving-Rodgers HF,
Hatzirodos N, Bonner W, Sabatier L,
Reinhardt DP, Sado Y, Ninomiya Y, Wilhelm
D, Rodgers RJ: A new model of development
of the mammalian ovary and follicles.
PLoS One. 2013;8(2):e55578. (

DOI: 10.1371/journal _pone.0055578.

6. Hirashima K, lyama K, Baba Y, Honda Y,
Sado Y,_Ninomiya Y, Watanabe M, Takamori
H, Beppu T, Baba H: Differential
expression of basement membrane type IV
collagen a 2 and a 6 chains as a prognostic
factor in patients with extrahepatic bile
duct carcinoma. J Surg Oncol. 2013
Mar;107(4):402-407. (

DOI: 10.1002/js0.23225.

7. Obika M, Ogawa H, Takahashi K, Li J,
Hatipoglu OF, Cilek MZ, Miyoshi T, Inagaki
J, Ohtsuki T, Kusachi S, Ninomiva Y,
Hirohata S: Tumor growth inhibitory effect
of ADAMTS1 1is accompanied by the
inhibition of tumor angiogenesis. Cancer
Sci. 2012 Oct;103(10):1889-1897. (

DOI: 10. 1111/j.1349-7006.2012.02381._x.

8. Bekku Y, Saito M, Moser M, Fuchigami M,
Maehara A, Nakayama M, Kusachi S, Ninomiya
Y, Oohashi T: Bral2 is indispensable for
the proper localization of brevican and
the structural integrity of the
perineuronal net in the brainstem and
cerebellum. J Comp Neurol. 2012 Jun
1;520(8):1721-1736. (

DOI: 10. 1002/cne.23009.

9. Kanazawa T, Furumatsu T, Hachioji M,
Oohashi T, Ninomiya Y, Ozaki T: Mechanical
stretch enhances COL2A1 expression on
chromatin by inducing SOX9 nuclear
translocalization in inner meniscus cells.
J Orthop Res. 2012 Mar;30(3):468-474. (

DOI: 10. 1002/jor.21528.



1.
27 2014 2
28 3 1
2. XV
45
60
2013 6 28
29
3.
XV
113
2013 4 11 13
4. Bral2 brevican
35 (Neuro2012)

2012 9 18 21

5. KIMURA Kouj i, et al. Expressions of Type

XV Collagen in Human Livers and

Hepatocellular  Carcinomas 14th

International Congress of Histochemistry

and Cytochemistry (ICHC 2012) 2012 8
26 29

6.
inner outer
44
59
2012 6 7 8
7.
44
59
2012 6 7 8
0

o 0
o 0
@

NINOMIYA YOSHIFUMI

70126241
@
TOYOOKA SHINICHI
30397880
OOHASHI TOSHITAKA
50194262
®



