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A strategy for improving tumor microenvironment that contributes to the efficacy
of macromolecular drugs.

Yamamoto, Hirofumi
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It was found that sCA negatively regulated the cell adhesion to cancer
stroma possibly by inactivation of integrin B 1 (ITGB1) in cancer cell lines. On the other hand, Mg
was found to restore cell adhesion. Intravenous administration of sCA reduced interstitial fluid
pressure (IFP) in tumor-bearing mice, leading to increased accumulation of macromolecule in tumors.
Furthermore, administration of Mg to these mice increased the tumor residence of the macromolecule.
These results suggest that the administration of sCA or Mg can cause changes in the microenvironment
_of tumor tissue, thereby contributing to control the amount and retention of macromolecular drugs
in tumors.

DDS Bl



@

DDS(Drug delivery

o
SiRNA

1

(Poly (N-

€y

EPR (Enhanced permeability and Retention)

system)

SIRNA

P-THP

(pirarubicin: THP)

— U —— 2

— 18h =rdh~q
|

IFP

interstitial fluid pressure

Integrinf 1(1TGB1) TGFfB

SIRNA  miRNA

sCA(super carbonate apatite)

SIRNA

A A

3

|

A: ITGB1-SIRNA (iv,) 3T

P-THP

B: NC-RNA (i.v.) 2 250 mglkg (iv.)
C: 55U (avba—) 28
() Typel-C
Overnight
1h 1h

|

#9274
IVISTiRE

—

96well plate

Collagen type I-C
(5 mg/ml)

T T
3% BSA T

t

590 nm

HT29
0~30mM Ca?*
3.5mM Mg?* DMSO

Ca2+

coating dish » U
9 NC . » | =
3%BSA L

(2-Hydroxypropyl) methacrylamide:

1.

ITGB1-siRNA

sCA 3

HT29

Integrinf 1

TGFB
HT29

HT29

TGFB1-siRNA

P-THP
VIS

Ca?* Mg%

BSA
Mg Ca

DMSO
590 nm



Overnight

Ca 3.5mM
1 Mg

1

mAb13
sCA

ITGB1-siRNA
4. P-THP
IVIS
1TGB1
*P < 0.05
HT29

1h 1lh 1h
r ll Ii ll } N 3.
% BSA '1 ’ 590 nm
HT29 0~30mM
Collagen type I-C +3.5mM Ca2* Mg?* DMSO
(5 pg/ml) or o+
l coating dish I oo o ‘c'a. o ’:lg ’ .
g‘goBSA |¥. OO IQ‘ ATX |ﬂ
(3)Ca sCA 1TGB1
ITGB1 12G10 1TGB1
(4) *“ca sCA Ca
) sCA Mg
(1) ITGB1  TGFB1 P-THP
HT29 1
P-THP TGFB1-SiRNA
4
ITGB1 TGFB1
8.00E+08 8.00E+08
‘E 7.00E+08 %l 7.00E+08
s 6.00E+08 S 6.00E+08
§ 5.00E+08 g 5.00E+08
L 4.00E+08 L 4.00E+08
=, 3.00E+08 =, 3.00E+08
7 2.00E408 = 2.00E+08
2 1.00E+08 S 1 00E+08
: P-THPEL%} ché\ siIsTcGAB1 000800 P-THP&¥ sCA sCA sCA
NC  siTGFB1
(@ ca Mg
HT29 Ca,Mg
Mg Ca 2 Ca
Type 1-C 5 Ca
Mg 3 Mg
_120 x 1%
é 100 g 10
) € w0
5w g o
i 40 é -
g 20 =
8 8 o

0 0.030.060.120.230.470.941.883.75 75 15 30

5. Mg

CaZ (mM)

Ca

0 0.030060.120.230470941883.7575 15 30

Mg?* (mM)

Mg



) Ca sCA  I1TGB1
ITGBL Mg
Ca Head
Type 1V HT29 Ca
24 1GBT1 12G10 IGBT1 mAb13
1TGB1 Ca
1TGB1 ITGB1 7 sCA (Ca
0.5mM ) ITGB1
Ca?' 0.5mM Ca?2' 5mM Ca?' 15mM
s
ee1
HT29  Type 1V

Mcrgc- - - -

Ca?* ImM Ca?* 2.6mM Ca?* 15mM
24 (A)12610

Ca?* OmM
\T( B'I
(B)mAb13
Mergc- - - -

Ca

(4) sCA
“Ca SCA sCA Ca
¢ 8
8 sCA (HT29)
HT29 tumor
(}) A) Ca
o “Ca SCA
£.8 o ¢
E
& 4
S 3 (0] Ca
(3]
3 @
!¢ 2
) Hour“ o ” o
sCA
2-4 10-11 sCA 2
sCA

Ca
Ca



80 : P=0.0153
H —
= S e0- o’ .
m E .0::..: AA
g g 404 .o " Aa
B oo Nl miier S
‘e anad
= .
Control sCAREEH sCAREE®
(2-4hr) (10-11hr)
®) Mg
sCA Ca
Mg in vitro sCA
MgZ+
Alexa750
MgSO,4
( 10) SCA MgS04
A ‘ 3 week ‘ 2h | 2h
RTRIEBIY  cpgnlexa7so (EREMESO, (iv) (20mg/ke) B YT 7 AR
2R (i) EHIM;mﬁMHmm;é) VISTHRES
»®
1.80E+09
B 1.60E+09 2
E 1.40E+09
2 1206409 =
E 1.00E+09 g | M
2 8.00E408 g
= 6.00E+08 - .
2 4.00e+08 1
2.00E+08
0.00E+00
2h 4h lowdh  high 4h
*P<0.05
( )
3 1TGB1
ITGB1
sCA

P <0.0001

Mg

ITGB1

sCA
Ca
sCA
sCA
IVIS
sCA
10. HT29 Mg
sSCA siAlexa750
Alexa750 sCA
4 IVIS
2
2 4
IVIS B sCA
4
20mg/kg Mg 4
P<0.05
SiRNA
Ca



1 1 0 1

Xin Wu, Yuhki Yokoyama, Hidekazu Takahashi, Shihori Kouda, Hiroyuki Yamamoto, Jiaqi Wang, 11
Yoshihiro Morimoto, Kazumasa Minami, Tsuyoshi Hata, Awad Shamma, Akira Inoue, Masahisa Ohtsuka,

Satoshi Shibata, Shogo Kobayashi, Shuji Akai, Hirofumi Yamamoto

Improved In Vivo Delivery of Small RNA Based on the Calcium Phosphate Method 2021
Journal of Personalized Medicine 1160 1160

DOl
10.3390/jpm11111160

30

2021

(Ando Koji)

(20608864) (17102)

(Nakagawa Takayuki)

(40447363) (12601)




(Akai Shuji)

(60192457) (14401)
(Yokoyama Yuhki)

(60615714) (14401)
(Mori Masaki)

(70190999) (32644)
(Itoh shinji)

(90382423) (17102)
(Eguchi Hidetoshi)

(90542118) (14401)




