+ 5458 - IREYESHE  wwwshengwuyixue.com Progressin Modern Biomedicine Voll4 NO.28 OCT.2014

doi: 10.13241/j.cnki.pmb.2014.28.015
DDR2 J& PR e 7 B i fidlal g ot i 92 e vk
(SEAlT
VFFT }5]- 1,3 -]— ;‘? 1A l‘ ;Elzk 2 ﬂ })% 2 ?/é? 1 ‘7]44—‘ {£>2A
(1 SEPUZE R R4 T BE B IE ARl 129 % % 710032;
2 DU E R L2 50T e HE o 994 710032;3 HE AR ZS R ER O ER 6% 100142)

SE B8 508 % T 49 (Bone Mesenchymal Stem Cells, BMSCs),2 § 4 TR ¥ & 69 F e, © sH§ R 5 30015 5
HERIFHEE ., 122 BMSCs G 8B 0 A0 516 S8 S A 8 4R 2 2 by m B sh B F £ RIAE A = 4 49 2 % . DDR2(Discoidin
Domain Receptor 2 )44 1 B % & 6 45 -0 AR L BBl Lt 5o P R B E 200 A S VER . sl T 7 BMSCs ) 5%, /B 48 i 6 5~
AL A P 44 BT AL B 69 VE T SE SR A BE 50, s HAE A ILEE i R . B SR BaBad 5 B 3RS R k4 DDR2 ARk R Y
FAADRRBORFHMEAALR TF@TBLAEM PR, ABENERET AR, Fik: RAR R T M w5
Tk BT BB 6 B B R AR T A e, R R R R e RS R mARIE e Rk P A R E SRR S SR A
JRT 2 e AR fm B A RIS e, GRS BRI HATHALR T @R E -, WHER A AREHRAER, AKX
am e, R A 2 & A7 324 CD29, Sca-1 34 &k FabE,CD105,CD45 & ik 4 A, 4 B 13 2| o4 B A 40 0,34 A 18 ik B 28 A= o2 I8 5 2m
R wg e H AR ST ARR 2 ALEEZE] DDR2 A& B B ks R 69 B 88 18] S0 T @ B e B - AR R B3 . EEi: A SR 3bad id 4 T DDR2
A BE kR BMSCs 45 & 35w M FK & DDR2 A B &k EER BT THOERLER, Hi#E—F HFRIE S BMSCs #%,
Baoter LB al, 2% EYW, DDR2 A H 8k D R R R BMA LT T @R R L& T miee) 24 F5 7% 2 d
AR 0 L AL AR B R 55 , L8] DDR2 A B 4k X 3T H B MW AR T @it R E > EF R FEEZN YA,

X5213: DDR2; B8 L Famfe; R X o1k

AESHER783 CHARIOM:A XEHE:1673-6273(2014)28-5458-05

Biological Characteristics of Bone Marrow Mesenchymal Stem Cells
(BMSCs) Derived from Discoidin Domain Receptor 2 Knockout Mice*

SUI Ke*, DING Yin®, BU Xin’,ZHAO Hi*, JI Hai-ning', SU Jin *
(1 The Fourth Military Medical University School of Stomatology Department of Orthodontics, Xi'an, Shaanxi, 710032, China;
2 The Fourth Military Medical University Department of Biochemistry and molecular biology, Xi'an, Shaanxi, 710032, China;
3 Department of Stomatology, Air Force General Hospital, Beijing, 100142, China)

ABSTRACT Objective: Bone Mesenchymal Stem Cells are a kind of stem cell, which are the common cell source of osteoblasts,
have good ability to repair bone defects. However, the differentiation of BMSCs into osteoblasts is a very complicated process, DDR2
(Discoidin Domain Receptor 2) as a specific receptors of type I collagen, plays an important role in regulation of osteoblast differentiatio-
n. However, the function of DDR2 on the osteogenic differentiation of BMSCs is rarely studied, and its functional mechanism is also
unclear. Therefore, we hope that through isolated, cultured and identified comparison between DDR2 gene deletion in mice and
wild-type mice bone marrow-derived mesenchymal stem cells to understand their biological characteristics, the theoretical basis for the
subsequent experiments. Methods: BMSCs were isolated from DDR2 knockout mice by using a modified adherent culture method, and
general BMSCs surface markers were detected by flow cytometry method. To detect their differentiation capacity, BMSCs were
differentiated into osteoblasts and adipocytes. Upon certain induction conditions. Results: The BMSCs showed spindle-shape morphology
and high capacity of proliferation and self-renewal. The cells were CD105" and Sca-17, but CD29- and CD45-. They also showed the
differentiation capacity into osteoblasts and adipocytes. Conclusions: In this study, we isolated, cultured and identified the BMSCs
derived from DDR2 gene knockout mice and explored the influence of DDR2 on the biological characteristics and osteogenic ability of
BMSCs,to lay the theoretical foundation for the promotion of BMSCs ability on bone regeneration. These results illustrated that BMSCs
derived from DDR2 knockout mice have perfect stem biological characteristics, but their differentiation ability into osteoblasts are
significantly reduced, which suggests that DDR2 has very important role in BMSCs' differentiation.
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Fig. 1 Morphology of two groups of BMSCs after culturing the cells for
different days

Note: A, BMSC derived from wild type mice culturing for 3 days (x
100); B, BMSC derived from DDR2 knockout mice culturing for 3 days

(% 100); C, BMSC derived from wild type mice culturing for 10 days 1

(% 100); D, BMSC derived from DDR2 knockout mice culturing for

10 days(x 100); E, the second passage of BMSC derived from wild
type mice( x 100 ); F, the second passage of BMSC derived from =
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DDR2 knockout mice(* 100); G, the second passage of BMSC CD45-PerCP CD45.PerCP
derived from wild type mice( * 200 ); H, the second passage of BMSC 2 AR S FE AR R IR R L ERHRN LR
derived from DDR2 knockout mice( % 200 ) Fig.2 Flow cytometry analysis of the expression of stem cell surface markers
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Fig.3 Alizarin Red S staining to detect the osteogenic differential ability of BMSC in two groups

232 BlEERTAREERBRSULER 5H s
PRI B ) 0 54 B R T LA P £ BN (B s , B

AR TR] AR I, AR LR 2, AR I, AN R T E T 22 . 5%
14.dJ5, 20 O Jen, ] DLARE N W] R L0 G BRI, ansl4.

Wild type mice group

3 g

4325 B ) FE 5T A0 vk A AR 2 R, T v
BRI B TR, G B BRI RER (529 e METR 43 ek P
8o Boid Z RSN LU ARSI A T B R LAY A BRI B I
ZERERI S, A G5 e B T B B OR A R T 4 2R
b,

WL 4315 45 9% 1) DDR2 38 R 2k /) BB B B ) 72 I3 40
Ji, 2% BRURAR B R R vh 7 N ST s 4, AAEE AR 41
MR B SR 3, S5 RE B0k, v LARRE 4. X Uil T DDR2
DR e o /N BS54 ) 7 T 00 A R LA TR S AR
HIREBHRE ST o

Xt DDR2 [ 5 25 /N B -- o [v) 7 J3 T &4t i ) 2 Tt
SR P AN ARASRT I , B4 ) 70 5T 40— B Z R R 4
FArid , KRE I H R AR C Y%A AR, BB BAR
LTI, 4 A AR ASCAG I ) B4 ) 72 3T 4 i mT LAk
PN B2 A ) ST A0 0, 2 B A, LA LA 4 45 2 20t
TAARIC, 40 CD44 (G B R 2140 ) A i Rl 725 CD105 (P J A
FEREHRIC) CD29 (454 K 2%) M H A K F CDI0(Thy-1 5
F)A . (HEBEM TR T AN AS 3k 18 3% 2R 40 B () SR i bric

DDR?2 knockout mice group
B4 ma O fmytg
Fig.4 Oil Red O staining to detect the adipogenic differential ability of BMSC in two groups
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