- 1424 -

Acta Universitatis Medicinalis Anhui 2021 Sep; 56( 9)

12021 -7 -28 11:50

*https: //kns. enki. net/kems/detail /34. 1065. R. 20210728. 1031. 047. html

DEAC-PNAG @ miR-150

N-
( DEAC-PNAG) -miR-50
DLS
RT-PCR
miR-450 Western blot
HUVECs II( Ang-1I) DLKA
DEAC-PNAG
miRNA RNase A DEAC-
PNAG@ miRNA miRNA HU-
VECs Ang-I  DLKA
DEAC-PNAG@ miR-450 miRNAs
; ; miRNA ;
R 783.1
A 1000 —1492(2021) 09 — 1424 - 07
doi: 10. 19405 /j. enki. issn1000 — 1492.2021.09. 015
1
2
o RNA

( mircoRNA miRNA)

3-4 .
- miR-

150 miRNA
5-7
8
miRNA miRNA
9
2021 -02 - 10
( :81801957) ;
( :2020RCO1)
832000
E-mail: newllyshan @
163. com

N- ( DEAC-PNAG) -miRNAs

miR-

NAs

1

1.1 N-

( DEACPNAG) 40 mg/ml( 40 000)

Na, SO, (50 mmol/L) ( ) ; EBM-

2 ( FBS) . N

Sigma Aldrich ( ) ; miR450-
5p ( UCUCCCAACCCUUGUACCAGUG) . miR450-5p
Genechem ( ) ;

1505p Cy3 GE Healthcare Dharmacon (
);  DAPI  Extend® Gold ( Ther—
moFisher Scientific ) ; RTPCR Qia—

( human umbili—

hsa-miR-

gen (),

cal vein endothelial cells HUVECs) BioVector
( ) ; NIH3T3 Solarbio
(o
1.2 5424R ( Eppendorf
); JEOLH010 ( )
C4742-95 ( ) ; Zetasizer Nano-ZS 90
( Malvern ); UVP ( Alpha Innotech Cor-
poration ) ; Synergy 4 ( BioTek
) ; Olympus 1X73 ( Olympus )
CFX96  PCR (BioRad ).
1.3 100 wl 50
mmol/L Na,SO, miR-450-5p(0.5 ~25.0
wg) o 1.1 mg DEAC-
PNAG 20 so NaCl
15 min. NaOH
10 s pH 7o 15 000 r/
min 4 C 1h o N/P
N/P =( DEAC - PNAG x 150

) /( miRNA x 44 ) o



Acta Universitatis Medicinalis Anhui

2021 Sep; 56(9) . 1425 -

4 DEAC-PNAG/miRNA
24.48.1.80.0.90  0.45 g miRNA
50:1.700 : 1.1400:1 2700 : 1,
1.4 DEAC-PNAG @ miRNA
PNAG@ miRNA o
TEM o
TEM DLS
Zeta o
1.5 4% (W/V)
DEAC-PNAG  miR-50
20 ul iBase

DEAC-

DEAC-PNAG

E—gel
iBase
o UVP miR-
150 o
1.6 DEAC-PNAG
miRNA o
4% ( W/V) E-
30 min. 4% SDS
o Image J

miRNA

miRNA

iBase

RNA
1.7 DEAC-PNAG @ miRNA
DEAC-PNAG@ miRNA miRNA
o miR450 37 C

0. 18 pg RNase A 1 ho 15000 r/min 25 °C

4 pl EDTA(0.25 mol/L) 10
min. 2%

30 min.

4% (W/V) Fe

30 mino.

miRNA

miRNA
iBase
1.8
1.8.1
37 C5% CO, o
3~5 o

EBM=2
48 h
10% FBS  RPMI-
1640 . DEAC-PNAG@
miRNA HUVECs : miRNA
MTT 2.0 x 10* / 96
. N/P
. 24 h
Synergy 4

MTT o 570 nm

1.8.2 Cy3

miRNA-50 )
o 25 ul

nmol /L

miRNA450( Cy3-

DAPI( )
55.0.27.5  14.0
HUVECs 24 h.

PBS 4% PFA 20 min.
PFA DAPI  Extend® Gold
o Olympus IX73
1.8.3 RT-PCR HUVECs
1.0x10° / o
25 pl 24 h, Mirnaesy
miRNA. Bio-Tek GenS Take 3 s
RNA o
I RT I pg miRNA
miScript-SYBR-Green-PCR
CFX96 PCR
S5p RNU6B o
1.8.4 Western blot
gen—[l Ang-II): 6
x 10° /) (50 : 1) 24 h
1.0 pg siRNA
miR-450. EBM=2 16 h
LPS 6h 24 h, /
RIPA o
4% ~12% Bis-Iris 100 ~200 V 1.5
ho PVDF 1 h  Odyssey 1 h.
Ang-I (1 = 1000) actin (1 : 1 000)
4 C Odyssey-Licor o
DLKH: 6 HUVECs
1.0 pg siRNA  miR450-5p
50:1 48 ho
o a-
DLKH (1 : 1000) 4 C
(1:10 000) 1 he
1.9 GraphPad
Prism 7 x +s. RT-PCR
Tukey  Kruskal-Wallis
Ang-I  DLK4 o

NIH3T3

miScript
cDNA,
c¢DNA o
hsa-miR-450-

~II ( Angiotensino—
HUVECs( 1

(1 :1000)
IRDye

Student’s ¢
2

2.1 DEAC-PNAG @ miRNA miRNA
DE-
AC-PNAG miRNAs o
DEAC-PNAG miR—
NA o N/P 50:1~2700:1
miRNA DEAC-PNAG (
1A) N/P DEAC-PNAG @ miRNA

miRNA RNase A 60 min N/P



Acta Universitatis Medicinalis Anhui

2021 Sep; 56(9)

* 1426
700 :1 1400 :1 miRNA 1400:1 2700 :1 DEAC-PNAG@ miR-150
N/P2700 :1 miRNA HUVECGs 24 h
( 1B), N/P 700:1 80% miRNA .
1400 :1 2700 : 1 ( 2E).
50%  miRNA ( 1C.D), 2.3 DEAC-PNAG @ miRNA TEM
2.2 N/P700 : 1
HUVECs ( 3A). DLS N/P 700 : 1
DEAC-PNAG@ Cy3-miRNA-50 . 254 nm( 3B) ., 700 : 1
HUVECs 24 h Zeta +16.4 mV
( 2). N/P 700:1.1400  (PDI) 0.479 .
1 2700 :1 Cy3 2.4 RT-PCR  Western bloting
Cy3-miRNA-50 Cy3 ( HUVECs miRNA
2A) , RT-PCR o DEAC-PNAG
MTT DEAC-PNAG@ DEAC-PNAG @ miR450
miR-150 o N/P 700 : 1. HUVECs miR-150 ( 4A.B),
A B DEAC-PNAG@miR-150
—
DEAC-PNAG@miR-150 S 0 E owow 22 -
— I 2 is=2gc=35 88
R e S a2 3 8 83 -~ R = &
TZgefd bt || ]
50 bp
M ‘—%%
_"ﬂﬁ% - miRNA
miRNA 10bp |
C DEAC-PNAG@miR-150 D
s > 100
_- = - T
- - IIZ2%2%% wof
c o2 eI IS
3 60
| : T N
, @ 40t
® ““‘ '
RnaseA -+ - + - + - + 700 : 1 1400 : 1 2700 : 1
1 DEACPNAG miRNA50
A:DEAC-PNAG  miRNA-50 i B: N/P miRNA L C miRNA(2.4 ~8 )
N/P 9~12 ;D:



Acta Universitatis Medicinalis Anhui

2021 Sep; 56(9) * 1427 -

E 120
- T —_
100 - —
S 80F 2 DEACPNAG@ miR450
:E co L A: DEAC-PNAG@ Cy3-miRNAL50( 0 : 1) ; B: DEACPNAG@ Cy3—
g miRNAL50 (700 : 1) ; C: DEACPNAG @ Cy3-miRNA50( 1 400 : 1) ;
§ 407 D: DEAC-PNAG@ Cy3-miRNA-50 (2 700 : 1) E: HUVECs  DEAC—
20t PNAG miRNA 2 h
YR 700:0  700:1 1400:1 2700:1
A wr s AR B 15 T T T
C bl ; >
"
, = U - 124 .
¥ ] - *
& ""3 l'h\
" A< /- I\
; S ot .
5 ‘ ST 4
: & € S B
"\ ¢ mof4+ = .\ =1
P .I l\
& = SV -
3 -
4§ men M
i o 0 250 500 1000 1500 2000
HFi4% (nm)
3 TEM DLS
AN/PT00 : 1 TEM  :B:N/P700: 1
A B 4500 -
O HuvECcs T 4000 NIH3T3 _
3 60 < 3500 F
&S50 £ 3000
L g
=y Z 2500
A
= ~ L
B30} g 2000
2 2 1500 |
220 I = s 1000
Eiof -"é
E 500 f
0 0
1 2 3 4 1 2 3 4
4 24 h miR150
A 24h  HUVECs miRH50 PCR B 24h  NIH3T3  miR450 PCR ;1
: 2:DEAC-PNAG : 3:miR4505p :4: DEAC-PNAG@ miR150-5p
miRNA  miR450 Western Blot N/P50:1
NIH3T3 . DEAC-PNAG@ ( 5A.C)
miR-50 NIH3T3 miR-50 RNase A ( 5B) DEAC-PNAG@
3772 ( 4B) . DEAC- NsiRNA DEAC-PNAG @ miR450
PNAG miRNAs HUVECs Ang-II DLK4

(P<0.05)( 5A.C).



2021 Sep; 56(9)

* 1428 - Acta Universitatis Medicinalis Anhui
A +DEAC-PNAG DEAC-PNAG
miR-150 mimic NsiRNA
miRNA o Vournakis et al
Ang-Tl/actin| e — — _— == — ! N- ( sNAG)
( DEACPNAG )
" M DEAC-PNAG:NsiRNA(50 : 1) . sNAG
£ B DEAC-PNAG:miR-150(50 : 1)
g2r o p-
= %
é,) o
< miRNA DEAC-PNAG
! miRNA RNase
miRNA o
0 (200 nm)
6
LPSAbEERT [H] (h)
) Zeta 0
B DEAC-PNAG@miR-150
DEAC-PNAG@ miRNA-50
0:1 0:1 50:150:1
miRNA o
miRNA
“ . I“ - HUVECs miR-150
= ? 3T3 o
Rnase A(0.18 pg) - + - + miR-
C +DEAC-PNAG 150 12
miR-150 mimic NsiRNA 700 : 1 miRNA
DLK-1/o-tubulin| 250 LS miR-
=10k NA miRNA
20s| miRNA . 50 : 1
So6r DEAC-PNAG@ miRNA-50
Mgl
2 04 miRNA miRNA
02+t
00 Ang-I  DLKA .
" NsiRNA(50 : miR-150(50 : Ang-II
DEAC-PNAG Ang—II .
5 DEAC-PNAG@miRNAs 50 : 1 Ang-TI
DLKA miR-150 mRNA
A:HUVECs  Ang-II ‘B:N/P50:1 DEACPNAG@ Ang-II B
miRNAs ~ miRNA :C:HUVECs DLKH DE- DLK1 NOTCH1
AC-PNAG@ NsiRNA( 50 : 1) " P<0.05 **P<0.01 . DEACPNAG@ miRNA450
3
miRNA
miRNA ° N
o o 50:1 50 :1
DE- miRNA
AC-PNAG@ miRNA o avp3 LXW7
miRNA HUVECs NIH3T3 RT- RGD
PCR DEAC-PNAG@ miRNA-50 415 miR450

mlR—l 50 o



Acta Universitatis Medicinalis Anhui

2021 Sep;56(9) * 1429 -

DEAC-PNAG miRNAs ving vascular injury J . Arterioscler Thromb Vasc Biol 2016 36
DEAC-PNAG@ miRNA-150 (2):380 -8.
. . 8  Son S Namgung R Kim J et al. Bioreducible polymers for gene si—
miRNAs miRNA ] -
lencing and delivery J . Accounts Chem Res 2012 45(7) : 1100
Ang-I  DLKA o 1
DEAC-PNAG miR-50 9 Izano E A Sadovskava I Vinogradoy E et al. Poly-N-acetylglu—
cosamine mediates biofilm formation and antibiotic resistance in ac—
tinobacillus pleuropneumoniae J . Microb Pathog 2007 43( 1) : 1
-9.
10 Yang W Wang F Feng L et al. Applications and prospects of non—
viral vectors in bone regeneration J . Curr Gene Ther 2018 18
1 De Backer D Dorman T. Surviving sepsis guidelines: a continuous (1):21-8
move toward better care of patients with sepsis J . Jama 2017 11 Vournakis J] N Finkielsztein S. Anti-bacterial applications of poly—
317(8) :807 -8. N-acetylglucosamine nanofibers: U. S. Patent 9 642 871 P .2017
2 Bosrame-Helms ] Kremer H SchiniKerth V et al. Endothelial —05-09
dysfunction in sepsis J . Curr Vasc Pharmacol 2013 11(2): 150 12 LuoJ Fan Y Shen L et al. The pro-angiogenesis of exosomes de—
~60. rived from umbilical cord blood of intrauterine growth restriction
3 Tomo H Siomi M C. Posttranscriptional regulation of microRNA bi— pigs was repressed associated with mimas J . Int J Biol Sci
ogenesis in animals J . Mol Cell 2010 38( 3) :323 -32. 2018 14( 11) : 1426
4 Yue Y Garikiparti V. N'S Verma S K et al. Interleukin-10 defi- 13 Rajput C Tauseef M Farazuddin M et al. MicroRNA-50 suppres—
ciency impairs reparative properties of bone marrow-derived endo— sion of angiopoetin2 generation and signaling is crucial for resol—
thelial progenitor cell exosomes J . Tissue Eng PTA 2017 23 ving vascular injury J . Arterioscler Thromb Vasc Biol 2016 36
(21/22) 11241 -50. (2):380 -8
5 Thurston G. Role of angiopoietins and tie receptor tyrosine kinases 14 Hao D Xiao W Liu R et al. Discovery and characterization of a
in angiogenesis and lymphangiogenesis J . Cell Tissue Res 2003 potent and specific peptide ligand targeting endothelial progenitor
314(1) :61 -8. cells and endothelial cells for tissue regeneration J . ACS Chemi—
6 Desjarlais M Dussault S Dhahri W et al. MicroRNA-450 modu— cal Biology 2017 12(4) : 1075 —86
lates ischemia-induced neovascularization in atherosclerotic condi— 15 Kunjachan S Pola R Gremse F et al. Passive versus active tumor

tions J . Arterioscler Thromb Vasc Biol 2017 37(5) : 900 -8.
7  Rajput C Tausee M Farazuddin M et al. MicroRNA-50 suppres—

targeting using RGD-and NGR-modified polymeric nanomedicines

J . Nano Lett 2014 14(2):972 -81.

sion of angiopoetin2 generation and signaling is crucial for resol-

Preparation of self-assembly DEAC-PNAG @ miR-150 nano-system

and its mechanism of vascular protection
Li Yajun Xu Hang Ren Shan

( First Dept of Intensive Care Unit The First Affiliated Hospital of Shihezi University Shihezi  832000)

Abstract Objective
cosamine) ( DEAC-PNAG) polymer with miR-450 by self-assembly and the corresponding vascular protection

To develop a nano particle delivery system which combined deacetylated poly ( N-acetylglu—
mechanism were discussed. Methods Nano polymer was obtained by self-assembly characterized by transmission
electron microscopy and DLS. The gel displacement method was used to evaluate the encapsulation efficiency. Cell
uptake was detected by fluorescence microscopy. RT-PCR was used to detect the expression of miR-50 in trans—
fected cells. Western blot was used to detect the effect of nano—polymer on the expression of Ang—[l and DLKH in
HUVECs. Results
RNase A degradation. In addition DEAC-PNAG@ miRNA could promote the cell uptake of miRNA and play a role
in vascular protection by inhibiting the expression of Ang—Il and DLK- in HUVECs. Conclusion DEAC-PNAG is

an effective miRNAs delivery platform which may have positive significance for sepsis treatment.

DEAC-PNAG polymer with nano size and positive surface potential could protect miRNA from
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