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ERAE I MESTHMSC-bmZ S, 1858, FEHEINR
CD34. CD90HIENT

RET FEE Kk MO AR KEE B A
(HR T EE 255, 21 730000)

HE Z 3B AR R AR 4 45 1 I R 3t AR B 18] LR - 4@ 2 (human mesenchymal
stem cells-bone marrow, HMSC-bm)#9#5#f1. 5= 4% 7R B BE bk 49 HMSC-bm#A= SW480 48 i, 22 Transwell
FEEAEIZRIR, SAFTARG, BT MHMSC-bma) MW A EFAE . B HvA & 4m it
A @47 E4TCD34. CDY0# LAk, AF R4 Ph & 2 R 353 HMSC-bm#d 347, ) 3% 5 HMSC-bm#
A IE I LA A SWABO L Sk 3 FR4AAE A 2T BB, AR A I, MA 4 Mk tn e bb )38 e, 338 a9 38
X, HMSC-bm#m Jer 69 244 A5 & 4 B 2% 2%, HMSC-bmém it 8 781% B hmdk, HL.CD34 [ & ik F g
#3E % ; CDOOFEME R A FREF IR Y . X PLIA, 45 M ERSE 7T AL FFHMSC-bmm it K & Tt 4E1k,
Hiz Bk 5 s b ) Faif 5 B 18 R XK.

KHIE  ZE W UOER R B A T, 4 M E JH; CD34; CD90

Effect of Colon Cancer Microenvironment on the Morphology,
Proliferation, Cycle, CD34 and CD90 of HMSC-bm

Zhao Huigiao, Lu Nianhua, Zhang Xudong, Liu Na, Liu Xuefeng, Chen Zhengjun, Jing Ming*
(Gansu University of Chinese Medicine, Lanzhou 730000, China)

Abstract The purpose of this study was to investigate the effects of different conditions of colon cancer
microenvironment on human mesenchymal stem cells-bone marrow (HMSC-bm). In the experiments, the different
ratios of HMSC-bm and the colon cancer cell SW480 were non-contact co-cultured with Transwell for 3 d, 5 d and
7 d. The microscopic morphology, proliferative capacity, cell cycle and cell surface marker molecules CD34 and
CD90 of each group were tested to investigate the effects of different colon cancer microenvironment on HMSC-
bm. At the same time, HMSC-bm alone culture group and SW480 alone culture group were set up as control
groups. The results found that with the increase of the proportion of colon cancer cells, the co-culture time was
prolonged, the microscopic morphology of HMSC-bm cells was significantly changed, the proliferative capacity of
HMSC-bm cells was enhanced, and the positive expression rate of CD34 was gradually increased; the positive rate
of CDY0 expression gradually cut back. This study indicates that the microenvironment of colon cancer may induce
malignant transformation of HMSC-bm cells, and this malignant transformation is related to the proportion of cells
and induction time.

Keywords colon cancer microenvironment; bone marrow mesenchymal stem cells; cell cycle; CD34; CD90
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S5 W e A2 AR T 45 B A AL R R DL Y A
i, Hom et A HE A S =AM, fEFRE, BEE A
VA TE IR SRR B S5 H I s, 465 1 1 i 2 A
WrEE A, SONAIRT B e R A E e . B,
g e AL e WIa T T BOS SR VI IT 24, T RFEAE
ITRUR RRF SSRGS R Aia T &is HAE
W AR A k) TR0 TR AR PN SR B 1) 9% 20 Mgk
TSNS FEAIY G 5, [l 20 AR N 7%, Atk
R AN SE B AL AA B B g% Dhig, ATk BE 7
A H M. RITER SRR TF R T FROT S
S VAAC R VR T F B, MR I R VE T TR AT I
JELR R, TR 1) 78 5T 4 B (human mesenchymal
stem cells-bone marrow, HMSC-bm)[X N B G 5 T4k
ARy RS KRR PRI, 5 TAMEEE R B )
A R R A e P S R B, R AR MR A
VDB ITT WA . [RS8 20 M 1O 58 HMISC -
bm ) 22 A 1) @ H 78 51 AT SGTE . A LR 5T
W, HMSC-bm7E i 87 1 00 55 vh 35 7 A7 8 1 3 4k
#3423, A S SR FTHMSC-bm 5 45 7 8 41
SWAR0AFH fi 315 7%, W TT IR A 455 - SW4AS0 AN
HMSC-bm A [A] B4, AN [7] 175 5 I [8] Xy HMSC-bm 4
M BEE. AR R AR EYICD34. CD90K]
S, IR A5 HMSC-bm 1) %2 41l R S FH $ {52
I BLAitt .

1 MRER*E

1.1 #%

1.1.1 A% 5K A S 5% BT A A A AR
Fh: CO4H H K% 7% #i(Thermo Fisher/a 7). I1X537%Y
8 B ¢ % W T B5(Olympus A 7). Countstar [ ZJ
M H A g IR A A T X (Bio-Rad A H]). Vi
AN (Beckman/A @] ). Transwell(Corning /A ] ,
Cat No.3450, Lot N0.27716033)~ CD34/FITCHU{AFI
CD90/PEL/A (32 [E BDAH] )« MSCM(Sciencell 2
@], Cat No.7501, Lot No.21237). DMEM(HyClone
/3], Cat No.SH30022.01, Lot No.AB217804, Bottle
No.01317). fig4-1fii (CLARK /A 7], Cat No.FB15011,
Lot No.JC50166). J# & HE (SolarbioA H], Cat
No.T1300, Lot No.20161013). PBS(HyCloneA &,
Cat No.SH30256.01, Lot No.AB10111039, Bottle
No.00342). MTT(SolarbioA ], Cat No.M8180, Lot
No.1212U051). DMSO(Solarbio’A ], Cat No.D8370,

Lot No.520C035). PI(Solarbio’/A ], Cat No.C0080,
Lot N0.20161011).
1.12 HMSC-bm#m 3  HMSC-bmil T 3 [H
Sciencell A 7). KHMSCM5E 415775, B 137 °C.
5% CO, S VIFIVE FE 40 i B 72 40 vh 35 7%, At =2 2
<50%H}, RF48 hife i 1 X; 2 Ml 3= B >50%F0F, 524 h
IR o A 41 M T B IR F90% T, 0.25% 1% 85 11 g
THAAEAR, SBAH T- 4 M e
1.1.3 SW480%m it 3% 7~ SW4804H il 4+ rh
[ Rl 2 Bt E A . SR 3 10% 0 i 2R 13
100 U/mL7 % £ #1100 U/mLEE % % 1 = B DMEM
BEFRM, B T37 °C 5% COL S MLRIIE B 4 i 15 77
Fe B IR, 548 Wi 1IX, 17 40 i 3= BE 1A 190%
0.25% ik 25 T HH AR AR
1.2 5%
12,1 4048 2 B4 SWAS0Z M K A %
10%HI G 2RI . 100 U/mLT % % A1100 U/mL % 5
F M = FEDMEME; 72 i, & 137 °C. 5% CO, [ 1l
IR FE A A 5 AR R 5

T4 5t R ZH: HMSC-bmE FIMSCM 58 485 9%
i, B T37 °C. 5% CO, KB AINEE AR 7= 56 b
FRRE IR

A M S B IR 20 B FH Transwell & £E 20 AR A 3%
BE 7 & L SW4S04H i 5 HMSC-bm4H Ay 3 1 77
R O # A K THMSC-bm 4 fifd, £50.25%f 5
1 I el B A SV, TE B, R R A PR P
RBP4 M, K SW4A804H iy £2 Fh T Transwell I = ;
HMSC-bm4H f 3 F T Transwell [ =, 23 755 783K .
SR TRIGIFIEREFR, WA 40 o 7% 7% 28 55 7 0 9 4k
GRERFR. PO, PR G
122 @ie 53R KEAGRE TEER
JE R T WS AS, HH It .
123 Z#lmiet Kk WESEEKIHN S
HAHH, FH0.25% 8 8 (B 10 B 20 i 2, I
NI E 225x10%/mL, Befh T 96fLIE IR, R4 %
652 1L, &FL100 pL, F7H96FL1T 7R, B T37 °C.
5% CO S VAN FE 5 77 48 vh 15 77, 45 @48 hif ikl
W, A TFHMIEELL 2. 3. 4. 5. 6. TR E
T T 1 e s o 240 B i, P 4 o A A 4
T DA A A BE A8 FR . BA7 20 i AR (40 i #/mL)
AR, 2l 4 AR K Hh 28

1.2.4 AmX@miasuemmie 8 ENEAEK
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R KIESE R AAETIE R
Table 1 Test grouping and cell number

SLE S I (d SWA4B04H LK1/ HMSC-bmZH i/~
Co—nciujr:?i(ml ) SW480:HMSC-bm SW480 i??ffmlber HMSC—bméi?IEimLer
3 1:10 1x10° 1x10°

11 1x10° 1x10°

10:1 1x10° 1x10*
5 1:10 1x10° 1x10°

B 1x10° 1x10°

10:1 1x10° 1x10*
7 1:10 1x10° 1x10°

B 1x10° 1x10°

10:1 1x10° 1%10°

) % AL A0 M, FH0.25% 5 B 1 i 1 1 Rl B 4 PR
W, 1 000 r/min50»5 min, PBSIH¥E2IK, S8 M
T 70% LB T4 °CHE g . 1 000 r/min& L
5 min, YSCHE [ 52 M40 B, PBSTE BE2Ik, 3 LiE L,
IIA500 pL PBSH & 41 g, 5 1 A2.5 pL RNase
A(10 pg/uL), V&%, 37 °CH: 7£30 min, A & A
1% Triton X-100fJPI(0.1 mg/mL)%¢ #50 uL, &
5], IR N30 min, bR A G AT E
R, 454 3

1.2.5 AKX 44 MHMSC-bm#) & & 4-FCD34
FaCD90K L YSCHE N B AR K I 2% 4H 4 e, B
A BOR R 10T 4, FH10.25% 8 A B H A
B2 iR R, 1 000 r/min & 05 min, PBSTE 2
K, WEREPE T, MAMBEER—$i, 4 °CHE
30 min, PEIR2IK, S HFMAN FRAR KL R
(FITC)#x ic FICD34 1 # 21 & H(PE) 4% i [f1CD90
NP =P, ik R A, NS segs 2
A& (IFITCHR 1K [ CD34 MPEAR i AICD9O [F] A %
HEPLAR. 4 °CHEE 30 min, YEik3IK, HEEYNM G i
0B ASCHEAT AN

1.2.6 %itFEot S K K I SPSS 17.0%K
PEEAT Giut 2250 My, T2 OB i xts KR, 21 LU
PP RE S B B8, P<0.05 92 3B Gt Lo

2 %
21 EEFENE

240 P TE) B OO0 AU N UL, MR 4H
) R ZH (1 A)SWABOAH i £ AR T, 14 FHIH T, TEAS
FHAL, $85]— 25, SRVEFEMGBE A K. T 0 HEZH (&
1B)HMSC-bm4f il & K AR ¥, 11 FHiG i, T A355,

BAYRRA K AFE M E LR IR b, R
3R ZH 0 M T A4S 5 1 6 HE A HMSC-bm4H i 48 fu,
TR E, 10:13655 783 K4 (B 1E) 8 W40 i
Wi /N R R Z MY, FIR&EHT, 25
M2 B B AR AR AR /N, B2 M B R, HESIEL
fil, TEA 5 SWAB0AH LA AL &b, HIxX B8 4k b
SWABOH 5 1t 184 Jin A1 55 7% B[] 1) B A 17 78 o B
(K1),
2.2 ‘AR KRRk

1 2 7] %0, AHE T HMSC-bm4H i 5% 77 41,
SW480 5 HMSC-bm%: Transwell 3t £ 23K &, 4 [
EL B FTHMSC-bm it fa 36 58 56 1A . 3G 58, 13
BRFRS R TRJE, ASIF EAZI FTHMS C-bm4H A 1 58 fig
JIAFIREEER 98, 40T b, P<0.05 N ZERH %
127 m . LLSW480 5 HMSC-bm#%Z: Transwell 3t £%
727K H.SW480:HMSC-bm=10: 11, 1 5 i J&F 5 B,
HERBESIE L.
2.3 ‘ApREEARTE L

I I A A A3 BT AR W 5 2 A G . SHA
J% Go/ M2 L EL A5 1R 728 4k, DA S Bt 4 £H 41 i 3% 5 i
FIHIZEAY . ZFCMAR MIIHMSC-bm 2 i J& 1 % 90, 3%
1 77 HHMSC-bm#4H A 5 41 % i ZHHMSC-bmZH
JRUAH EE, Gy A4 A b A7) 52 B 2 ) AR 34, SHA K2 G/M
ST i b 5] 2 B R ) 3G KB 3(P<0.05) . Fifi 5 SW480
A % 7% LU A B0 38 0 AN 355 7% B TR] 7 ZE K, HMSC-bm
SR MG 20 B L AT 2T AR, SHH K Go/ MU 4 it L 1]
BT K(P<0.05). 45 R R, &L 7% FJHMSC-
bm il i 34 58 GE /7 B W v T M 7R T HMSC-bm 4]
Ja, HLBEE SW4AS0AH % 77 LU 451l i 14 i A3 = 18] 1Y)
SEA, 2 I BGHE AE ) I 5 (1K13) .
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A: SWA4S0 A 7741 ; B: HMSC-bmH ffd 5t 1%

200 pum

K He 10: 1365 985K T L103ERF 727K, 1 LERRFRTR; Ko 1001 55 9R 7K .

A: SW480 alone culture group; B: HMSC-bm cells alone culture group; C: 1:10 co-culture 3 d; D: 1:1 co-culture 3 d; E: 10:1 co-culture 3 d; F: co-

200 um

FRA; C: 110JE 85983 K D L1EREFE3K; B: 10: 13685983 K F: 11103655 985°K; G: 1113855575

cultured for 1:10 5 d; G: 1:1 co-cultured 5 d; H: 10:1 co-cultured 5 d; I: 1:10 7 d; J: co-culture 1:1 co-culture 7 d; K: 10:1 co-culture 7 d
Bl XFEHENRSHEBMIETR, HIEFHMHEE

Fig.1 Optical microscope observation of each group of cultured and co-cultured cells

[ —_ 53 [\o) (9% [98)
(=) w (=3 W (=) W
| 1 | | 1 1

Number of cells (10%/mL)

W
f

3d 5d 7d
A RS 351 2, 357 R,
Ta O b (101 5 ~ 1 e GhNSCem 10 o ~ “aCoHMSCbm (10: e
S CoMSCom (1 3 i T30 S ComuSchm (1 s e T30] S CMschm D e
~A~Co-HMSC-bm (1:10) 3 d / g ~A~ Co-HMSC-bm (1:10) 5 d / g ~A-Co-HMSC-bm }1:10) 7d /
: =251 ; =251
/ E 20 Eg 201 -
S . - S A o
1 = 151 oA = 15 = St
/ = 3 ) g ZQZA/ 2 /-Q;A/A
D/ / §10- : ﬂ% EIO' n/%ﬁ%/
‘4.“,&5\9’&5. 5 / I»z!/ 5 .é}f o
0 2 4 6 0 2 4 6 0 2 4 6
Time (d) Time (d) Time (d)

E2 REIFIEFREE & H MRS Kk

Fig.2 Cell growth curves of different groups in different co-culture time
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(A) 450
400
120 G,=(86.8+1.4)%
5 S=(12.3£0.3)%
g G,/M=(0.9+0.2)%
_E240
G
@]
1604
804
0. E Pt
64 128 192 256 320 4 448 512
DNA content
B C D
( )600 ( ) 420 ( ) 420
500 350 350
_ 400 G,=(86.3£1.1)% 280 G,=(85.7£0.3)% 280 G,=(85.242.1)%
_"-é $=(8.7+0.9)% _°.é S=(13.6+0.2)% _".é S=(12.9+1.1)%
E 0, — 0, = 0,
£ 200 G,/M=(5.0+1.1)% & 210 G,/M=(0.7£0.2)% £l G,/M=(1.8+0.5)%
200 140 140.
70 70
y 0 o 0 At 5
64 128 192 256 320 384 448 512 64 128 192 256 320 384 448 512 192 256 320 384 448 512
DNA content DNA content DNA content
(E) (F) G)
240 600 660
200 500 550
_ 160 . 400 G,=(81.242.0)% . 440 G =(80.5+1.1)%
}é 2.2(2365 17»‘)‘3//0 j; S=(14.2+1.6)% é S=(13.140.7)%
= . . (J =y + 0, = oy 0,
P G M1 3402)% 5200 G,/M=(4.6+1.1)% 2330 G,/M=(6.4+0.6)%
G G Gl
&) @] &}
80. 200 220

40.

0 s ) R
128 192 256 320 384 448 512 0 28 192 256 320 384 448 512 192 256 320 384 448 512
DNA content DNA content DNA content
(H) @ )

600 720 720

500 600 600

400 480 G =(74.241.2)% 480 G =(72.4=1.4)%
g G,~(75.3+1.3)% g (74241 2% g (T2l 4%
€ S(15.440.6)% £ S=(16.1£0.9)% 2 S=(17.8+0.4)%

= o N 0

Z300 G MO 31 1Y% 2360 G,/M=(9.6+1.0)% 2360 G,/M=(9.8+0.3)%
3 : 5] 3
&) &) @]

200 240 240

100. 120

2\

L S 0bs A . !
0 64 128 192 256 320 384 448 512 0 64 128 192 256 320 384 448 512 0 64 128 192 256 320 384 448 512
DNA content DNA Content DNA content

A: HMSC-bmi il AR5 740 B: 10: 14615983 K; C: LEREFR3 K, D 11103635 383K, B: 1001368592 5°K; Fr 1113885 9%5°K; G: 1110L85 985K, H:
L0:1IEREIRTR: I LIIEREFRTR; It 10JEEE IR TR
A: HMSC-bm cells alone culture group; B: 10:1 co-culture 3 d; C: 1:1 co-culture 3 d; D: 1:10 co-culture 3 d; E: 10:1 co-culture 5 d; F: 1:1 co-culture 5 d;
G: 1:10 co-culture 5 d; H: 10:1 co-culture 7 d; I: 1:1 co-culture 7 d; J: 1:10 co-culture 7 d.

E3 R LHRE S AT AR 40 A B BR2E SR

Fig.3 Flow cytometric analysis of cell cycle results
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%2 HMSC-bmZHREEREAREICD34FICDIOHI Rk L R (s, n=3)
Table 2 Expressions of HMSC-bm cell surface markers CD34 and CD90 (x+£s, n=3)

FEH IR H(R)

Concultre time (@) SWAS0HMSC-om CD34 (%) CD90 (%)

3 1:10 33642.11% 96.65+4.16
11 6.5141.06* 95.6243.27
10:1 7,343 45% 92.311.46

5 1:10 12.3343.89% 86.98+2.37
101 15.47+3.92% 80.89+2.68*
10:1 20.3243.21% 78.33+5.11*

7 1:10 29.4542.47* 75.21%5.61%
111 32.1142.33* 70.32+5.53*
10:1 35.23+1.72* 67.77+4.87*

HMSC-bm cells 1.40+1.32 96.144.53

alone culture group

*P<0.05, HFHMSC-bm Bl 5 IR 41 AR EL .
*P<0.05 compared to HMSC-bm alone culture group.

2.4 HMSC-bm%H Bl 3k H #7 5 HICD34F1CDI0RY
Rk

22 i 2 M R RS THMSC-bm 4 il 35 T b &
Y)CD34F1CD90, HMSC-bm . Jilt 5% 7% 41CD34[H 4
£ H(1.40£1.32)%, J& (KR ILIRA, CDORH 14 % K
(96.14+4.53)%, J@ @R ILRA . LI, FEE LR
FRIN A ARG, 15 77 LU A )38 C D34 FH 4 28 1% 7 1
hn, H 5HMSC-bm % 52 H A L, 2 7 IH Gt
o X, CDOOPH 2 Z W FEAIK, H-SHMSC-bm At
BRI, o 2 A gt =, WAR2.

3 i

JH R AR IR T, TR A R A S T I, 1
H—RFN . B BB MR AR, ©
SN A IS FH o B B 1 7 7 0 M R 2 04,
R R A A T AR B A . AR, &
1A 32128 S 10 B B 190 78 T 40 o 6 A 4
FrLJR0 ELAT 5 2 40 1 TS, Livindi PR 1 )8 8 )
7o 5% T4 L T 5035 2 O LR BE K B0 T, T IR
ST T UM 5 (0 IR A v T B IS S R
(B2, A BFTEe 0, 15 P8 SR 35 e R B ) 7 5 T4
JAT AR AL a3, TR e, B IR 78 R T4 A
SR AL T IR 1 2 A P 43

CD343 52—l 5 B W e A T 5 J 2 1,
e B 1 22 3 T N 2K I T 40 M, REL 40 R i
DAY 40 2 TR, I 6 0 L 0 3 5 8 T 8 7

Ko CDIALE IE 57 Je Jibfgg 14 1 /s % P Bz AR 36
ik, &P 5 AN L AR DG PR, B AR R AR
A PN B H 2R 328 KT AR AR I A PN B, IR SR A 3L
EFIATRE S M A A 5. B IR I A KA
¥ A Mg MO R EY), Bk, )i A B
ST bR () — Rb T k. CD344E I N B 40 i v
() 2R3 A 2 B R B SRR ) ML PN B A R, AT
FRAML 7 6 T fin A YR Firh 9 AR R A s A b Rg 1 B
O R M R T 5 2 R 78 0 2 AT 40 R
2> B 5 H CDOORH M 1A 26 =95%1E 9 N KR 1 &
BE 7SR T4 S e vk —U0 Bir DUARHIT 7T ik
CD34HCDOfE Al K TR 4«

A 52 56 F) ] Transwell/)s = 2 7. SW4804H g Al
HMSC-bm4H Jiig £ i 3t 35 IR B0, /=5 K =R H
PETHE, fLA%°80.4 pm, 1A AT DA ¥ 20 i R F
E5 01 HHiEE, 40 GeE %0, i X Fs
F5 PRI T A 6] 45 i 9 S B TN HMSC-bm 4 Al A=
VE R PR O . i 73R B, HMSC-bm4i i 2352 2|
SWAROLH fif 25 2 FH L 455 F7 B[] (1) R WAl ) 2 A AR ) 2%
REPE AR, B SWASOZN A L1 38 Jin, L35 %)
[ 1) 4E K, HMSC-bm4H g (1) 7 45 2 R AR 2 25 SO
ARG I I o I A AR DN R T A 7 A K
B, CD34 1) BH 11 3Rk ZIZ B 39 in, CDOORH 1 R 1A %
B/ . 25 B TR, HMSC-bm4H i 32 45 798 W h
B8 (SR A T A R AR B R AR, H AT T WAL
S G G R 24 0 R U Y
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