* 518

Acta Universitatis Medicinalis Anhui 2020 Apr; 55(4)

12020 -4 -7 16:48

N ( BM-
MSCs) N
(5% 0,) BM-MSCs
o BM-MSCs 3
95% 15
( MSCs)
Western blot o
BM-MSCs (5%
0,) BM-MSCs
BM-MSCs
MSCs
0233
A 1000 — 1492( 2020) 04 —0518 - 05

doi: 10. 19405 /j. enki. issn1000 — 1492.2020. 04. 007

o ( mesen—
chyma stem cells MSCs)
i
MSCs Lo
MSCs MSCs
MSCS ({3 ”»
i MSCs N
MSCs
2020 -01 -08
( :81171797)
2! 230022
2 237200

E-mail: youtao@

uste. edu. cn

> http: //kns. cnki. net/kems/detail /34. 1065. r. 20200403. 1821. 007. html

( bone marrow

mesenchymal stem cells BM-MSCs)

MSCs
1
1.1
1.1.1 4 ~8 SPF (€57 BL/6
15~20¢g 8 SPF o
1.1.2 MesenCult™ (
N STEMCELL TECHN-

OLOGIES Cat. NO.05514) ; MesenCult"™ 10 x

( STEMCELL TECHNOLOGIES Cat. NO. 05515);

MesenPureTM 1000 x ( STEMCELL TECHNOLOGIES

Cat. NO.05500) ;0.25% /0. 02% EDTA( BI Bi-

ological Industries Cat. NO. 030554 A) ; GlutaMAXTM
100 x ( Gibco Cat. NO. 35050061 ) ;

( SIGMA Cat. NO. V900929) ; PBS ( Cat.

NO. BN40100-0500) ; FBS( BI Biological Industries) ;

EDTA( 0.5 mol/I. pH8.0 Thermo Scientific Cat.

NO. R1021) ; IBMX( MedChemExpress) o

1.1.3 N N
( Thermo Scientific) ( STEM-
CELL TECHNOLOGIES) ( )
( ) 70 wm <50 ml
<100 mm ( BI Biological Industries)
1.2 buffer: PBS

2% FBS.1 mmol/L. EDTA 1% :
:90% MesenCult™ +10% Mesen—

Cult™ 10 x +1% GlutaMAX™ +1%
+0. 1% MesenPure™.
1.3 BM-MSCs ¢
; 1/3
buff-
€ro
; - 1000



Acta Unversitatis Medicinalis Anhui

2020 Apr; 55(4)

* 519 -

r/min 5 min,
10 ml 100 mm o
(5% 0, 10% CO,
85% N,) 37 C
. 3~44d
MSCs 80%
; 80% 2~3d.
: PBS o
1 000 r/min 5 min
1:2 o 2~34d
80% o
1.4 BM-MSCs
. EP
o 2~8<C 30 min
o 1 000 r/min 5 min
2~8C 30
min 3 500
pl o
1.5 BM-MSCs )
1.5.1 1 89%
oa-MEM +10% FBS +1% +50 pmol/L
+10 mmol/L B- + 100 nmol /L
o 6 1 ml 37
C 30 min
BM-MSCs 6
2~3d
3~4
o 2 ml 4%
15 min; PBS
5 min; o
1.5.2
( ) :89% ( HG) DMEM +10% FBS +
1% +10 pg/ml +200 pmol/L
+0.5 mmol/L IBMX +1 pmol/L o
( ) :89% HG-DMEM +
10% FBS + 1% +10 pg/ml o
BM-MSCs 6
2~3d
3d 24 h
4 4 ~7do

1 ml 0]

1.5.3

:89% HG-DMEM + 1%

nmol /L.
+1%
96
1~2d

1 3~4

+1 pwmol/L
+10 ng/mITGF{33.

+10%

o 4%

min 200 pl 1%

1.6 BM-MSCs

BM-MSCs
2~3d

5

10% MesenCult™ 10 x

+1%
BM-MSCs

100

3~44d
30 ~60

10% Exosome-Depleted Fetal Bovine Serum

2d.

30 000 r/min
30 000 r/min

2 h 500 ul PBS o

N o

CD63.TSG101

2

2.1 BM-MSCs

BM-MSCs
95%
o 1.
2.2
BM-MSCs
CD31
CD29,
Sca-d
2.3 BM-MSCs
2.3.1

3A.

2.3.2

3B,
2.3.3

Western blot

-80

2 h;

HSP70. Synteninl « CD9.

Grp94 .

BM-MSCs
CD117

CD44
2,

15

Ly-6



* 520 - Acta Universitatis Medicinalis Anhui - 2020 Apr; 55(4)

3C, Western blot HSP70. Synteninl . CD9.
2.4 BM-MSCs CDh63  TSG101 Grp94 BM-
MSCs 4,

10 MSCs
A 44 36
] 301
<
—_— ‘520«
E 5204 M2 3 M2
(.IJ 6 091% 6 1.05%
@ 104
w
0 . e . X il p
10" 10 10° 10 0 12 33 10 10 10° 10"
FITC-H FSC-H(10% FITC-H
M2 M2
99.90% 96.07%
oo it 7 i H 3oy sy ey oy ey
FITC-A FSC-H(10%) FITC-H
16
= .. 2001 2 BM-MSCs
= 2 - A: CD117 - B: CD31 © C CD44
008 S :
7 1004 S D:CD29  ; E:Scad
0.0 0 v —-—
4 8 10" 100 10 107
FSC-H(10%) FITC-A
-
g
3 BM-MSCs x 100
A:  B: ;G

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Acta Universitatis Medicinalis Anhui 2020 Apr; 55(4) * 521 -

B

o BM_
MSCs 8
9 .
0.001% ~0.01% "
MSCs o
BM-MSCs
MSCs o BM-MSCs
BM-MSCs
5 d 11 .
BM-MSCs
12
L
5%
HSP70 == _70ku BM-MSCs B .
Synteninl E-—SS i BM-
BM-MSCs MSCs 15
Exos BM-MSCs
CDGBI---’?Z ku 130 ku E——r 1 o
oo [ e osia T Gip9s BM-MSCs .
TSG101 !---55 ku °
4 BM-MSCs MSCs
A: x 100 000; B: °
MSCs
MSCs
MSCs .
50 ~200 pwm
e A A RNA
MSCs :
MSCs * . BM-MSCs
~ ~ 14 o MSCS
MSCs ( celldree)
7 . BM-MSCs 5
~ MSCS o
o BM-MSCs MSCs
99% 7 BM-MSCs
5

- Western blot

BM- HSP70.Synteninl .CD9.CD63  TSG101 ;
MSCs N 10 Grp9%4 o



* 522 - Acta Universitatis Medicinalis Anhui 2020 Apr; 55(4)

( N ) and efficiency of serum-derived exosome extraction methods J .
Clinical biochemistry 2014 47(13/14) : 1286 —92.
’ 7 :
BM-MSCs J. 2014 20(19) :228 -31.
. C57 BL/6 8 :
J. 2013 17(4) :
’ 647 -50.
> 9  Peister A Mellad J A Larson B L et al. Adult stem cells from
BM-MSCs MSCs bone marrow ( MSCs) isolated from different strains of inbred mice
. vary in surface epitopes rates of proliferation and differentiation
' potential J . Blood 2004 103(5) :1662 —8.
BM-MSCs N 10 Kagami H Agata H Tojo A. Bone marrow stromal cells ( bone
MSCs marrow—derived multipotent mesenchymal stromal cells) for bone
tissue engineering: basic science to clinical translation J . Int J
’ Biochem Cell Biol 2011 43(3) :286 -9.
11 .
J. 2013 17(1):62 -17.
1 Valtieri M Sorrentino A. The mesenchymal stromal cell contribu— 12 Sekiya I Larson B L Smith J R et al. Expansion of human adult
tion to homeostasis J . J Cell Physiol 2008 217:296 - 300. stem cells from bone marrow stroma: conditions that maximize the
2 . yields of early progenitors and evaluate their quality J . Stem
I 2014 22(3):595 -9. Cells 2002 20( 6) :530 —41.
3 . I 13
2010 14(2):156 —-65. > :
4 . I 2010 14(6) :957 -61.
T . 2008 30( 1) :54 6. 14 Conlan R S Pisano S Oliveira M T et al. Exosomes as reconfigu—
5 Csaki C Matis U Mobasheri A et al. Chondrogenesis osteogenesis rable therapeutic systems J . Trends Mol Med 2017 23(7) :636
and adipogenesis of canine mesenchymal stem cells: a biochemi- -50.
cal morphological and ultrastructural study J . Histochem Cell 15 Phinney D G. Concise review: MSC-derived exosomes for cell{ree
Biol 2007 128(6) :507 - 20. therapy J . Stem Cells 2017 35(4) :851 -8.

6  Caradec J Kharmate G Hosseini-Beheshti E et al. Reproducibility

Stable and efficient culture of mouse bone marrow mesenchymal

stem cells and extraction of its exosomes
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Abstract Objective To establish a stable and efficient method for the culture of mouse bone marrow mesenchy—
mal stem cells and the extraction of exosomes. Methods The whole bone marrow differential attachment and hy-
poxia environment were used to culture bone marrow mesenchymal stem cells( BM-MSCs) . Then the cells were col—
lected the surface markers of stem cells were identified and osteogenesis adipogenesis and chondrogenesis were
induced. The supernatant was collected and the exosomes were extracted by overspeed separation and identified.

Result The growth of mouse BMSCs was great and the purity of the third generation cells could reach more than
95% and stable passage to about 15 generations. The cells expressed the markers of mesenchymal stem cells and
could be successfully induced to differentiate into osteogenesis adipogenesis and chondrogenesis. The extracellular
vesicles obtained by ultracentrifugation had typical exosome-ike structure and Western blot identification showed
that they had characteristic protein markers of exosomes. Conclusion The whole bone marrow culture method
makes the loss of BMSCs in mice minimum and the differential attachment method under 5% oxygen environment
makes the proliferation of BMSCs in mice fast and high purity. Moreover the mouse BMSCs cultured by this meth—
od can secrete exosomes vesicles steadily. This provides a great method for the culture of mouse mesenchymal stem
cells and the acquisition of their exosomes.
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