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The Study on the Changes of Biological Characteristics of BMSCs in the
Tumor Microenvironment Simulated by C6 Glioma Treated by TPCA1

Yao Xiyou, Zhu Jing*, Tian Jie, Tan Bin, Li Xin
(The Children's Hospital Chongqing Medical University, Ministry of Education Key Laboratory of
Developmental Disease in Childhood, Chongqing 400014, China)

Abstract This study investigated the way of avoiding BMSCs (bone mesenchymal stem cells) being
malignant transformation in the tumor microenvironment simulated by C6 glioma to offer the reference for safety
application. Experiment group was divided into three groups, the BMSCs was co-cultured indirectly with C6
glioma, treated by DMSO and TPCA1 (3-thiophenecarboxamide,2-[(aminocarbony 1) amino]-5-(4-fluoropheny 1)
1), respectively. The changes of the cell morphology of each group were observed under microscope. The ability
of migration and invasion was tested by Transwell. The mRNA levels of STAT3 (signal transducers and activators
of transcription 3), NF-xB (nuclear factor-kB)/p56 and C-myc were tested by Real-time PCR. The protein levels
of P-STAT3, NF-xB/p56 and C-myc were measured by Wersten blot and immunofuorescence. The results shown

that the cells treated by TPCA1 were more regular morphologically than untreated cells in experiment group. The

ks H 9 2016-12-31 $252 H1: 2017-05-04

KRR RS AHE S 81370267)F1E Pl X [ SRRl 3L G AE S - 20130119) % By f 2

*EI/ER o Tel: 023-63630445, Email: jingzhu@cqmu.edu.cn

Received: December 31, 2016 Accepted: May 4, 2017

This work was supported by the National Natural Science Foundation of China (Grant No.81370267) and the Natural Science Foundation of Yuzhong District of
Chongging (Grant No.20130119)

*Corresponding author. Tel: +86-23-63630445, Email: jingzhu@cqmu.edu.cn

DX 28 HA RIS (] 2017-05-27 15:50:31 URL: http://kns.cnki.net/kems/detail/31.2035.Q.20170527.1550.008 html




W A5 TPCA X BMSCs £ CO i 52 5 /88 40 MUAR DL ) e SR 85 mh AR 25 P AR AR IO E 5 899

ability of migration and invasion of the cells treated by TPCA1 group were lower than untreated group significantly.
The mRNA and protein levels of STAT3, NF-kB and C-myc of the cells treated by TPCA1 were lower than
untreated group significantly (P<0.05). The results confirmed that TPCA1 played a role in changing the biological

characteristics of BMSCs in the tumor microenvironment simulated by C6 glioma.
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#*1 Real-time PCR3|#15%
Table 1 Real-time PCR primer sequence

HURER Beti 1k RS

Target gene Forward primer Reverse primer

STAT3 5'-GTG TTT CAT AAC CTC TTG GGC G-3' 5'-GCA GGA ACT GCT TGATTC TTC G-3'

NF-«kB/p56 5'-ACC TGG AGC AAG CCA TTA GCC-3’ 5'-CGG ACC GCATTC AAG TCA TAG T-3'

C-myc 5-TGG AAC GTC AGA GGA GAAACG A-3’ 5'-CTT GAA CGG ACA GGA TGT AGG C-3'

f-actin 5'-GGA GAT TAC TGC CCT GGC TCC TA-3'

5'-GAC TCATCG TAC TCC TGC TTG CTG-3'
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2.6 Western blot#& U & 28 £f BaP-STAT3. NF- X IR, 22 7 Guih 22 L(P<0.05); A3k 57

kB/p56. IxB. C-mycZEHFRKFE 7 dJE, & TPCA AL #1140 f (Y P-STAT3 . NF-kB/
B L RE 377 dJE, K& AL 41 fgP-STAT3. p56- IkB. C-mycH [ )i 7K1 5 AR 2 Ab BE 1 40 A AH L,

NF-kB/p56. IkB. C-mycZ& [1 5 /K V- B & = F = FIEW RIS, 27 A it 5= L(P<0.05)(&5).

Ho

100 pm 100 pm
I

A: 7S ERHR A (BMSCs SRS 77 4H); B: BMSCs-5 COM iz i3 I8 40 i i) 422 3L 85 75 40 C: R4 L85 7=+ DMSOAL B A D: (] F2 L 55 F-+TPCA b B

A: blank control group (BMSCs group); B: BMSCs indirect co-cultured with C6 glioma cells group; C: indirect co-cultured+DMSO group; D: indirect

co-cultured+TPCA1 group.

Bl FEHEEZRHMENRSAMERSETL

Fig.1 Morphology of cells under inverted microscope
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E2 SRR LEBMSCsRA RS
Fig.2 Surface markers of BMSCs tested by flow cytometry
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100 um

100 pm 100 ptm

Az 2 IR ZL(BMSCs L 7 41); B: BMSCs-5 COJlii i 5 8T 41 i () 2L 155 77 R AL BEA; C: (M) 3E15 92+ TPCAT AL B AL D: W)L 85 72+ DMSO
ViSEEE

A: blank control group (BMSCs group); B: BMSCs ndirect co-cultured with C6 glioma cells group; C: indirect co-cultured+TPCA1 group; D: indirect co-
cultured+DMSO group.

[E3 Transwell# N ZHARIT 5 5E
Fig.3 The migration of BMSCs tested by Transwell

« 100 um, '

100 pm : : 100 pum

A: %F % R ZH (BMSCs Bl 7 72 4H); B: BMSCs 5 COJli 12 57 I8 40 i 1) 482 3L 1% 55 AR AL FR A C: )3 3L % 7+ TPCA 1 bR 4L ; D: AL 75 +DMSO
IbIHAH
A: blank control group (BMSCs group); B: BMSCs indirect co-cultured with C6 glioma cells group; C: indirect co-cultured+TPCA1 group; D: indirect co-
cultured+DMSO group.
&4 Tanswell#M4RARHIR ZE6E
Fig.4 The sinvasion ability of BMSCs tested by Transwell
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2 Real-time PCRA&NE LHLAAASTAT3 . NF-kB/p56. C-myc mRNARIFEXI7K F
Table 2 The mRNA levels of STAT3, NF-kB/p56 and C-myc in each group tested by Real-time PCR

H
il
Target gene
Group
STAT3 NF-kB/p56 C-myc
Positive control group (C6 glioma cells group) 1.268+0.160 2.530+0.332 4.137+0.016
Blank control group (BMSCs group) 1.000+0.000 1.000+0.000 1.000+0.000

Indirect co-cultured group

1.287+0.080* 1.443+0.060* 2.520+0.146*

Indirect co-cultured group 1.000+0.000 1.000+0.000 1.000+0.000
Indirect co-cultured+DMSO group 0.960+0.111 0.975+0.086 0.954+0.126
Indirect co-cultured+TPCA1 group 0.667+0.158" 0.638+0.135" 0.750+0.016"
*P<0.05, 575 FAXTRA L *P<0.05, 5 (ARG FR R AL BIA
*P<0.05 compared with the blank control group; “P<0.05 compared with indirect co-cultured group.
(A) kDa 0 1 2 3 4
98 |. ——— = STAT3 1.5 4
ED p-STAT3
‘ B3 NF-«B/p56
8 M. M| STAT3
104 . S0
[ C-myc

72 NF-«kB/p56
45 — i — — — IxB
49 : - C-myc

43 r—-——‘ B-actin

e
W
M

(=}
1

Relative expression of protein in every group

34 1234 1234

A: Western blotKill & 441 i 4 4 4K 3%; B: AR ARE KPR ALIE]. 0: COMTE TR 4 i fr % 57 41 1: BMSCsHUE R 20 2: Co 5
BMSCsijHd i 7 R A4 AbFIA; 3: SLIE I MDMSOA;; 4: JLIEFRATPCALAIA; *P<0.05, 24 LL#K
A: protein expression tested by Western blot; B: quantification of protein levels for figture A; 0: C6 glioma cells cultured group; 1: BMSCs cultured

group; 2: BMSCs indirect co-cultured with C6 glioma cells group; 3: indirect co-cultured+DMSO group; 4: indirect co-cultured+TPCA1 group;

*P<0.05 vs 2 group.

]S Westerten blot& | & 4B 4HAEP-STAT3, NF-kB/p56. IxBFC-mycZE HFRKF
Fig.5 The protein levels of P-STAT3, NF-kB/p56, IkB and C-myc tested by Westerten blot
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Fig.6 The protein levels tested by immunofluorescene
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