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The Effect of Tumor Microenvironment to Morphology, Growth and

Proliferation of Human Mesenchymal Stem Cells-bone Marrow
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Abstract Because of the advantages of human mesenchymal stem cells-bone marrow (HMSC-bm) such
as easy to be isolated, cultured, expanded in vitro and imported exogenous gene, the tropism to tumor, the low-
down immunogenicity etc., it becomes an ideal target therapeutic vector for tumor’s biological treatment in recent
years. In this study, a co-culture system of HMSC-bm and lung adenocarcinoma cell line A549 was established by
using Transwell chamber. To study the related biological characteristics’ changes of HMSC-bm, induced for 3 and
7 days, and then, passaged to the third generation and the fifth generation respectively in tumor microenvironment.
The results showed that along with the extension of co-culture time and the increase of the passage, morphology of

the experimental groups cells changed gradually. MTT assay and Cell cycle analysis indicated that the experimental
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groups cells growth vigor was reinforced gradually. The results suggested HMSC-bm was induced to differentiate

in lung adenocarcinoma microenvironment, its biological characteristics such as morphology, growth and prolif-

eration were changed. The HMSC-bm may be has tumorigenicity. But the mechanism of differentiation should be

studied deeply to provide the scientific evidence for widely clinical application of HMSC-bm.
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1.1.2 HMSC-bm#y¥4c  SEEHMSC-bm)W [ Cya-
gen Biosciences Inc.(Catalog number: HUXMA-01001;
Registration number: 08795844465781). HMSC-bm
B FRAK RN 10% 1 16 71 ML . 100 U/mL5 % 3%

human mesenchymal stem cells-bone marrow; tumor microenvironment; morphology; cell cycle
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FEW, BT 5% CO,. 37 °C. VUM (1 40 M 15 3540
TR, BE3 AR A U RE 4 Ik $180%~90%
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Table 1 Cell densities in experimental and control groups
gl TranswellZ)N = (4/4L) INFLAR(AM/AL)
Group Transwell chamber 6-well plate
(cell number/chamber) (cell number/chamber)
co-cultured the 3rd control group HMSC-bm(HMSC-bm 3d-P3) HMSC-bm 5x%10* RPMI-1640
for 3 days passage experimental group HMSC-bm co-cultured HMSC-bm 5x10* A549 1x10°
with A549(CO-HMSC-bm 3d-P3)
control group AS549(A549 3d-P3) DMEM/F-12 A549 1x10°
the Sth control group HMSC-bm(HMSC-bm 3d-P5) HMSC-bm 5x10* RPMI-1640
passage experimental group HMSC-bm co-cultured HMSC-bm 5x10* A549 1x10°
with A549(CO-HMSC-bm 3d-P5)
control group AS549(A549 3d-P5) DMEM/F-12 A549 1x10°
co-cultured the 3rd control group HMSC-bm(HMSC-bm 7d-P3) HMSC-bm 2x10* RPMI-1640
for 7 days passage experimental group HMSC-bm co-cultured HMSC-bm 2x10* A549 4x10*
with A549(CO-HMSC-bm 7d-P3)
control group A549(A549 7d-P3) DMEM/F-12 A549 4x10*
the 5th control group HMSC-bm(HMSC-bm 7d-P5) HMSC-bm 2x10* RPMI-1640
passage experimental group HMSC-bm co-cultured HMSC-bm 2x10* A549 4x10*
with A549(CO-HMSC-bm 7d-P5)
control group A549(A549 7d-P5) DMEM/F-12 A549 4x10*
IR, BERRAS Wl — K. 70l TR e 561, 2,3,4,5, 2 45
6, 7 dBEATMTTIER I . AR I M REALIN20 uL - 2.1 FEASFMER
MTT(5 mg/mL), HRAHARELT 754 hJm 5 KWk, Ui {30 E A 22 WA B LSS, Xt R 41 HMSC-bm4H

WAINA150 uL DMSO, $EIK F 73510 min, FHBGIK
RERT AL T-490 nmie KA 2 W S J (D) (E, LA 7]
IREAR R, WG AR A AR, 2 40 it A K il 2%
124 AX@EAFECMEN @i E 8 BEN
ARSI &A1 40 B, T 40 R 4 2, 1000 r/min.
5 min2.0 5 71 L3S, PBSUEE2IK, 2212 20 °CTiiv4
[1170%(1) LE4 °ClH 2 &, 48 f5 1 000 r/miny 5 min
B0, W 5E 40 Y, PBSTEVR2UK G B0 3 LT,
JIAS500 uLI¥PBSE &4 M, FF I A2.5 uL(10 pg/ul)
RNase A%, 37 °C W30 min, 14300 H 40 )i, hn
N5 1% Triton X-100//PT 50 puL(0.1 mg/mL)#%4], T
SETREE 5 30 min, F 3 =4 i ORI, 40 AT e
DNA® &, TFH G AL SHAZN fu bl . R 415850
23
1.3 FitFESH

[ HISPSS 17.048 v R Ao i 45 2R, 1 Pk 45
R Fxes KR, 2 2110 LR F s DR 26 0 22 20 M,
) LE IR BN FEAS IR A 56, P<0.05°4 22 5 vl

JRYRECSEN
e Mo

P2 SR, TEAS SE AT —, AT 4R A0 BT, i1
BRRIE, HA4A), HAT P, RARTEFENGREA K,
P76 P 4 5, CO-HMSC-bm 3d-P32K WL B & i 4%;
CO-HMSC-bm 3d-P5 1 UL AN M 4 F A% /N AR JE 5 %
1 JE; CO-HMSC-bm 7d-P3 #4341l Jd 4 %6 A% /N jl 3
¥ L 8% £ A JE; CO-HMSC-bm 7d-P5HE A& kA B 3%
Ak, A AFN Z A, HEFIEEL, A A2k
BIFAS4940 (K 1)
22 ‘MpEsEK

L5 R 9% (PHMSC-bm HE %, CO-HMSC-bm
3 doR L B 038 (P>0.05), CO-HMSC-bm 7 d4H it %
BT B (P<0.05, 2. [K2).
2.3 FCM#&N 4R B #ARY 3T 14

A Ik 38 M 23 BT ARSI 42 40 B G 3 SHS
Go/ M4 LG (022, DT S5 V% 40 i 3 B 7 1) 24
A7, 45 B 5 R [ CO-HMSC-bm 3d-P34h, CO-HMSC-
bm 3d-P5. CO-HMSC-bm 7d-P3. CO-HMSC-bm
7d-P5 AL TG A 40 B 1 Le A2 7 o 2>, SIA 41 i Lk A1)
B IN(P<0.05), W WL A5 S5 56 4 40 P it 4 L 55 R )
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HMSC-bm 3d-P3 CO-HMSC-bm 3d-P3 A549 3d-P3

HMSC-bm 3d-P5 CO-HMSC-bm 3d-P5 A549 3d-P5

HMSC-bm 7d-P3 CO-HMSC-bm 7d-P3 A549 7d-P3

HMSC-bm 7d-P5 CO-HMSC-bm 7d-P5 A549 7d-P5
El1l HLBaRZSMER(100%)
Fig.1 Observation cell morphography of groups(100x)

F2 HAMBOSLE D) EMER
Table 2 Absorbance(D) value of the groups cells

415 34X (the 3rd passage) Z54X(the Sth passage)
Group B3R s R BIR B3R B5K BIR

the 3rd day the 5th day the 7th day the 3rd day the 5th day the 7th day
HMSC-bm 3d 0.210+0.004 0.356+0.001 0.419+0.039 0.216+0.001 0.382+0.004 0.464+0.013
CO-HMSC-bm 3d  0.210+0.007 0.378+0.003 0.446+0.003 0.220+0.006 0.388+0.002 0.489+0.036
A549 3d 0.988+0.039 1.979+0.050 1.979+0.050 1.009+0.036 2.011+0.040 2.011+0.040
HMSC-bm 7d 0.203+0.007 0.344+0.006 0.460+0.026 0.207+0.007 0.346+0.009 0.464+0.023

CO-HMSC-bm 7d
A5497d

0.262+0.007*4 0.480+0.002*4 0.640+0.007*4 0.279+0.002®4 0.532+0.003®°4 0.699+0.013®°4
1.103+0.037 2.337+0.014 2.436+0.045 1.115+0.036 2.344+0.015 2.458+0.046

*P<0.05, CO-HMSC-bm 7d-P3-5HMSC-bm 7d-P3LL #; ®P<0.05, CO-HMSC-bm 7d-P55HMSC-bm 7d-P5Lt #¢; ©P<0.05, CO-HMSC-bm 7d-P55CO-
HMSC-bm 7d-P3 EL#5; 4P<0.05, CO-HMSC-bm 7d-P3 5 CO-HMSC-bm 3d-P3EL4S; #P<0.05, CO-HMSC-bm 7d-P545CO-HMSC-bm 3d-P5HL# . n=6.
*P<0.05, CO-HMSC-bm 7d-P3 compare with HMSC-bm 7d-P3; ®P<0.05, CO-HMSC-bm 7d-P5 compare with HMSC-bm 7d-P5; ©P<0.05, CO-
HMSC-bm 7d-P5 compare with CO-HMSC-bm 7d-P3; 4P<0.05, CO-HMSC-bm 7d-P3 compare with CO-HMSC-bm 3d-P3; #P<0.05, CO-HMSC-bm
7d-P5 compare with CO-HMSC-bm 3d-P5. n=6.
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Fig.2 Growth curves of the groups cells
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Table 3 Analysis of results in cell cycle by flow cytometry
4153 Hi34K H54%
Group the 3rd passage(P3) the 5th passage(P5)
G S G,/M G S G/M
HMSC-bm  (71.663+5.829)% (12.230+3.774)% (16.107£2.567)%  (71.750=1.138)% (10.203+2.267)% (18.047+3.278)%
3d
CO-HMSC- (65.403+1.785)% (17.000+7.524)% (17.597+6.323)%  (62.243+0.924)%*®  (21.810+6.335)%*® (15.913+5.606)%
bm 3d
A5493d  (45.367+0.809)%  (35.500£1.852%  (19.133+2.570)% (41.000+£5.575)%  (21.800+7.238)%  (37.200+2.339)%
HMSC-bm  (70.860+3.709)% (10.790+1.991% (18.350+3.591)%  (72.723£6.492)% (11.840+2.789)% (15.433+7.322)%
7d
CO-HMSC-  (59.333+0.351)%°™ (24.233+2.811)%°™ (16.400+2.406)%  (55.433+0.404)%**" (27.833£1.955)%4% (16.767+2.363)%
bm 7d
A5497d  (43.447+1.289)%  (32.990+£9.020)%  (20.797+7.059)% (42.043+3.938)%  (35.280+7.381)%  (19.670+0.154)%

*P<0.05, CO-HMSC-bm 3d-P5 5 HMSC-bm 3d-P5LLi5; ®P<0.05, CO-HMSC-bm 3d-P55CO-HMSC-bm 3d-P3LL4S; ©P<0.05, CO-HMSC-bm 7d-P3
L HMSC-bm 7d-P3LL4; 4P<0.05, CO-HMSC-bm 7d-P55HMSC-bm 7d-P5LE#%; #P<0.05, CO-HMSC-bm 7d-P55CO-HMSC-bm 7d-P3LL45; ®P<0.05,

CO-HMSC-bm 7d-P35CO-HMSC-bm 3d-P3 LL4; “P>0.05, CO-HMSC-bm 7d-
*P<0.05, CO-HMSC-bm 3d-P5 compare with HMSC-bm 3d-P5; ®P<0.05, C

with CO-HMSC-bm 3d-P5.

P55 CO-HMSC-bm 3d-P5EEA

0-HMSC-bm 3d-P5 compare with CO-HMSC-bm 3d-P3; ©P<0.05, CO-
HMSC-bm 7d-P3 compare with HMSC-bm 7d-P3; 4P<0.05, CO-HMSC-bm 7d-P5compare with HMSC-bm 7d-P5; #P<0.05, CO-HMSC-bm 7d-P5
compare with CO-HMSC-bm 7d-P3; ®™P<0.05, CO-HMSC-bm 7d-P3 compare with CO-HMSC-bm 3d-P3; “P>0.05, CO-HMSC-bm 7d-PScompare
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Fig.3 Analysis of results in cell cycle by flow cytometry
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