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Relationship of telomerase activity with proliferation, migration and adhering of

EPCs in peripheral blood in vitro

HAN Juan-ping' , HA Xiao-gin®, LU Tong-de’, ZHANG Wei-ze’ , YIN Qiang’ ('Second Affiliated Hospital, Lanzhou Universi-
ty, Lanzhou 730030; *Department of Laboratory Medicine, *Department of Cardiovascular Diseases, General Hospital of Lanzhou Military
Command, Lanzhou 730050, China)

Abstract. Objective To investigate the relationship of the activity of telomerase with the proliferation,
migration and adhering of cultured endothelial progenitor cells ( EPCs). Methods  Mononuclear cells
(MNCs) were harvested from human peripheral blood by density gradient centrifugation, then inoculated in cul-
ture plates coated with gelatin. After cultured for 7 d, the immunohistochemical method was performed to iden-
tify EPCs. The proliferation, migration and adhering of EPCs were measured by MTT assay, Transwell insert
and the measured experiment of adhering ability. The activity of telomerase was detected by TRAP-PCR argent-
ation. Results EPCs were well isolated from human peripheral blood. The proliferation, migration and adhe-
ring of EPCs and the activity of telomerase were reduced in patients with coronary heart disease (CHD) , com-
pared with the control group. Conclusion The weakening of EPCs biological function might be correlated with
the attenuation of telomerase activity.

Key words: endothelial progenitor cells; telomerase; coronary heart disease

R 2RO IR AR AT N B 40 i B9 453 405 B ) R
Bk o ML PN B SEREE VR 1IN e 40 I 45 40 72 E B 52
RESTH V. N ECAL AN 2 5 A s i s B 2Rl A
DRI A P B 2 M 2 4 e B S D RE IE A A AR
FLVERT, XA 7o B A T BT SR o L e
A —Bt RNA 1) DNA &, BA & i 5 2 )7 5]
FER SR O VE o Sk DNA B K Fga e etk 2 1
2L 5 , I 55 A0 00 2 R AR A AR G AR

EE&TA : FE A RBA I A 11 H (30772572)
Supported by the General Program of the National Natural Science
Foundation of China (30772572)

PEE R b, 2o, A @i i A B-E AR, 2 S50 5 T Y
WF5E, HLi%: (0931)8994231 , E-mail ; juan-ping1994@ 163. com

BISEE A /NEE B 15 (0931)8994584 , E-mail ; haxq@ yahoo. com

Y #5 H #7:2009-02-27 ; f& [E] H A :2009-04-02

RS 1 e o £ 5 TR e Do JR A A L,
PN B A T A% | BB D BE AR A L, $405 T B
AHLER M 2 5 S b Pl 05 M =2 TR A OGP B AHL A
I oA P T A, DA DAY B L 200 L ) O e N e B
HE— 2D AR AR

1 #MR5ET=*

1.1 XA

M199 535 2 [ Gibeo 23 7] ; BE AL AW [ Amresco 2
] ; Histopaque -1077 i H Sigma 7\ ] ; Transwell /NZE ) H Costar
28] BHRE 6 AR 105 1 B BTN Y 2R AR W TR A REE 5T T
HHERRWAH T AW EAEARGRA R /NPT A CD133
HERESUAR B CHEMICON A ], /NAPLA VEGFR 50 i
I R&D AT s /NERBT A CD34  fr s 20 Ak e £330 & e 4
BIDABIKH G WA T ESEREY R ARARA A,



55 20 19

BRIRNE, A5, N B AL AN I A RS AR B AR T 5 oL G T A O 2R 1987

DMSO 2R BEPU R MR L (MTT) 1 B Sigma /A w] ; 240 A\ HGF
FEHLLHIIE R&D /A F); TRAP-PCR 4 Ye 1k v hor it 175 14 A6z )
A G B R ERE Y ARAIRAF

1.2 Fi&*

12,1 MRS ABERE RO 15 B, ik iE s B
TENKBEAE >50% 5 %F B2 o 15 F AR .0 B, @ ki IE
Wo 2 ARSI RN LI e AR PR B I A I R B AR
MGG 25 5 HEBR A PR O RGO U 2 5 HERR & 51
WEPRIF atg MR ST g LIRS L ARE R 3 A
BFEARGE 3 NAREEHONIEIEE, BEAFERE, 4L
I e A0 B B At

1.2.2 EPCs o Egdsst  REMFEREESEINEIMLS ml,
FFRBUEE, BERRELZE R (PBS) 55 R IR o 15 88 IV 4%
2: 117 B3] Ok B A0 B A3 S W L, SRR FE KOE B0 LY,
2 000 r/min B> 25 min, .05 FZE K3 PBS ) M I/
LY =S A oSV S R = R N1 = O R
5 23 R R A K E 2 B A, IR
BRI, H 5 AR PBS MPE% 2 K, Rk LU
2 000 r/min }% 1 800 r/min 7EZE 3 FE0> 8 ming 4 1 x 1084~
MU MR TEA AT 10 /L DI R SRR 1o SR M199 15
SR (%20 ml/L fiGA-IMYE, FHEE 100 U/ml 458452 100 U/ml) |
37 C .50 ml/L CO, 3557 4 d,PBS PrdsidE MG REANN, SR gk
LE¥EFRE T d,PBS YRdsi AR NG REZN M, WS REANML AT 04T o
1.2.3 4o B B I TR 16 B GRS SR AR
Fi 10 g/ L BHBE, JIn A 20 Bt v ) e i e -, 15 37 7 d i, B
P A, PBS VL ,40 ml/L I [ 5E 4 90 min, H,0,5 70
K B A TR A R IR R 30 min, PBS 1230 5 min x 2, i N
W LR TAEW 28 20 min, JEARI 2 AWK, i —
(/NPT CDI33 CD34 \VEGFR HLpifEhifk) ,4 Cili,
PBS whik, ilmA= Y Z AL P TAEW, PBS #hk, Vi IR AR
CHER I H R TR, DAB {1,

1.2.4 EPCs 3474 fg J1 K I NG EE R 7 d )5, H
0.25 o/L 2 AR AL SR M REAI T , B I AR 5 SR 4T 1
A1, TR R EPCs Bl 100 pl B0 1wk 10 g/L #]
1 96 FLEFFRAR , AkEedE 352 2 d ST AL f s (4L, B EE
6 FL, B I 1E 72385 , B FL I MTT (5 ¢/L) 20 pl,55% 4 h
Jo e FE EVEW, B LA (150 pwl/well) |, TREIRED
IR ¥ 10 min, B E AR A T UE K 490 nm b OG5 E
[D(490) 1A,

1.2.5 EPCs Zi 68 7145 0.25 g/ k2R il 7 fh i 4
NHEEANAL , B VFAE 500 pl KR 32 kT8940, 1148, SR 5 K TR
SR E M EPCs A TE QB B 374, 37 C .50 mI/L CO,
Bi3% 30 min, U3 AN E G BT ( % 200) TR EELR L
1.2.6 EPCs iFF5HE 1460 T A B O A0 TR
W54 HGF B E A Transwell /N[ R 2 6 S L8 Y
3 x 10*4~ EPCs &% 100 wl A FE 557 24 h, BUE Transwell
/NEE L PBS WOMRE, FHIE R A R ALIE L2 R B sh A,
FAHBERE 2, Giemsa Yeft ¥4 3 A BB IR ( x 100) 3]
BOT RS FIEN T mr "

1.2.7 EPCs wipbr i i P A

1.2.7.1 smkifgseiemmmilss R hBEg R 7 d 5, H
JOREE T T AL S U BE A i, B 1.5 ml Eppedorf 345 of Jin A
40 pl Pki4 lysis buffer, B pk I 30 min (3 8] 158 HEdE % 505 )5,

4 °C %0, 553 13 000 r/ min,30 min |, W£E FWR, L4006
ST ELEE (T
1.2.7.2 PCR-AR§L 1k PCR. # vy b B 77 & 20 BR AT, R
9 wl PCRF=¥phn b 1wl 10 x EREZE Wik, 76 f K 17.5 Vem,
12% ARASVE R T M IR BE I TR LUK 2 b )5 B BE I 10 ml/ L
SR E 30 min, Z5 8 F /KR B E 0.2 o/ L A A UBRER SIS 1L
1 min, 3% ; AEAR AR YL IR0 D 30 min, V% B T B AR D RO
10 min, f¢)i5 ] 10 ml/L 2220 5 min Z¢ 11 SO 5 ff FHSERE 43
UIE R SUZ R i
1.3 %itso#

SR SPSS 10. 0 A AT 22004, LR B x 25 %
T, ] HEER PRI ST AR AR LAY « a5 o

2 #R

2.1 EPCs #9% %2

S EPAF A Z AR 3R T d 5 I NARTE N B R 4 g
(F 1), 4 H/MNRPT A CD133 ,CD34 \VEGFR #1554 A K
T R 40 L 2 TRTAH DG B BRI 2235 (B 2 ~4) S5 R R B, [
HA EPCs A= ¥ 2F4510E

I

. N L
‘i @
ol 'sz_

1 FIERZEBHET EPCs FARSHFE( x200)
E2 EPCs &E{LF£EEN CD133 BAME( x200)

L|
= W
[ L r" - o
" 1 ™ . !
¥ 3 -y & i an
a Y ‘3"" 1 - .41

3 EPCs R ZEHEKN CD34 fAM( x200)
4 EPCs & FREKN VEGFR FR%E( x200)

2.2 4MJE e EPCs A3 3h4k
MR R B ) EPCs 1858 Zh M TR T e s Ak e
REIH B TRR(ELD),

F1 BRFIEE R EE EPCs 58 Fhb T Th
BERURTEE (=10, x +5)

5] BIBE[ D(490) ] FEMI/HP ( x200)  iEAS/HP( x200)
JE TR LA 0.051 +0.014 24.19 £5.67 163.64 +19.78
SeE 2 0.028 +0.015% 11.68 +3.96° 121.04 +20. 84>

a: P<0.01, b: P<0.05, 53 B S mmrbix

2.3 9L EPCs 33 4B /&
BEIE AT A A TS0 B R BE AT, o000 FB 3 it A BT
PECIOD :2 509.58 =1 935.21) k0095 2 % (10D .4 174.02 +



1988 CP—

O N

RIS

2748.44) 2 ML ZERAGIHEE L (P <0.05) o ML
BFH IR EPCs Siphr BHE MERARTE O B TR 5) .

1 2 3 4 5

14 AR sHme; 235 AEBSHAE
B 5 TRAP %iUE EPCs i i EgiE 5

3 i

Sl — i LA R SR PR (Y DNA SR 451,
ERIIRERELL A B RNA St S % 5% & ik DNA
H A PPN TE SR 2K () DNA FP A1), 0 A fp s hir 1<
JERLE AR o ik (Telomere ) S FLA% 20 g 2 1k Gt
A I ) — Be A 4 DNA JF41 (TTA GGG) n 7]
ARERE AR 3P G (R AR Ui, DR A M 4 7 i, 2N 470
PR BI 4R 50 ~200 bp |, 544558 2 i A<
AR T o RS A, R 2 KR 40 A K 4
i P BT A S 1 AT DA A A HEE S
AP T R A1 14 v P B R 2 MM A i L, 2 I LT
PR IIfE

PR B AL A0 2 — i B 2 704 LA PN B2 A Y
BN, ANFR 0 M4 B AR, BEE— 2P 38 8 o34k 1t
ENECAML . AEPT IR, N B A A (LS S IR
NI A A, WA AE T BAE DA B4 A0 I S
FF L PR AR A VA L A R AR X —
AR T A2 i R R B, AN AN T 1 L4 3 A= AL
il Z kPt LR, o O e TR YT SR AL T
S S O RES R N1 1D S o e o D B
AT RZE PN K LA, HARALE] i A B oA Bz ZH A0
S B P2 , AT AL S i T — 2R, Rt
W E ISR TR RS A

HIF 5 e B o o 28 3 A/ T L PN B AL 240 S50 il
b K IR AR RE D TR, SRR EPCs b
KRB, BEE ARG R mi 4, O BLAE A A b D i 4
B AT RS E S5 L R P B AL 40 B i
JEGRRT S B TEFE A, 55 PR 93 5 1) 401k B9 DNA
PEA S LA LIRS 4 % il A T LA 0
B AR MU 5 L% B B AE RE ), AR R A AT
FIE A 108 2ok 552 0 i O A e, 3 — 20 R i) PN B 2 4 i
ke, AWFsTi i TRAP-PCR 35T EPCs Sk il 15
PRSI , e B L3 63 S S R Al e O R

IR TR A SR R AL PN B AR 0 4 A
IERFIBERM RE 1 T B, 32705 0O 3 EPCs A7
DIRE R FEAR ] BE -5 Ho s RS 1 T e A %

TN B A3 RN KT R B 5 0 2 R R B A
K, PEHE N B AR B S K I N BZ DT RE B iR 7 S Lo
WA TBr . W58 Rk CD34 CD133 [ VEGFR-
2 BH kAN RE 731 A B 4RI, IR W] EPCs 7 10U 8T
HE RSP R S RE e T B AR PR, B
5 EPCs A=W DI RER G Y7 e o 8 — BT R o ks
DNA PR S FIAZE PP E T 20 4 7 i, Ao 6 1% 4
SUREMA S A o WS PN B AL s o 05 7 5 AR
YrrEUIRe 2 ) OG22, I EPCs AE W) D e $2 i iy
IR . ARSI E R N i — D R A —E
ek

SE Lk

[1] Counter C M, Meyerson M, Eaton E N, et al. Telomerase activity is re-
stored in human cells by ectopic expression of hTERT (hEST2), the cata-
Iytic subunit of telomerase[ J]. Oncogene, 1998, 16(9) ; 1217 - 1222.

[2] Walter D H, Rittig K, Bahlmann F H, et al. Statin therapy accelerates
reendothelialization ; a novel effect involving mobilization and incorpora-
tion of bone marrow-derived endothelial progenitor cells [ J]. Circula-
tion, 2002, 105(25) : 3017 —3024.

[3] Grisar J, Steiner C W, Bonelli M, et al. Systemic lupus erythematosus
patients exhibit functional deficiencies of endothelial progenitor cells
[J]. Rheumatology (Oxford), 2008, 47(10) : 1476 —1483.

[4] Maellaro E, Pacenti L., Del-Bello B, et al. Different effects of interfer-
on-alpha on melanoma cell lines: a study on telomerase reverse tran-
scriptase, telomerase activity and apoptosis[ J]. Br J Dermatol, 2003,
148(6) . 1115 -1124.

[5] Dzau V J, Gnecchi M, Pachori A S, et al. Therapeutic potential of en-
dothelial progenitor cells in cardiovascular diseases[J]. Hypertension,
2005, 46(1): 7 -18.

[6] Umemura T, Soga J, Hidaka T, et al. Aging and hypertension are in-
dependent risk factors for reduced number of circulating endothelial
progenitor cells[ J]. Am J Hypertens, 2008, 21(11) ; 1203 —1209.

[7] Wang HY, Gao P J, Ji KD, et al. Circulating endothelial progenitor
cells, C-reactive protein and severity of coronary stenosis in Chinese
patients with coronary artery disease [ J]. Hypertens Res, 2007, 30
(2): 133 -141.

[8] Kushner E J, Van-Guilder G P, Maceneaney O J, et al. Aging and en-
dothelial progenitor cell telomere length in healthy men[ J]. Clin Chem
Lab Med, 2009, 47(1) . 47 -50.

[9] Satoh M, Ishikawa Y, Takahashi Y, et al. Association between oxida-
tive DNA damage and telomere shortening in circulating endothelial
progenitor cells obtained from metabolic syndrome patients with coro-
nary artery disease[ J]. Atherosclerosis, 2008, 198(2) ; 347 —353.

[10] TIwaguro H, Asahara T. Endothelial progenitor cell culture and gene

transfer[ J]. Methods Mol Med, 2005, 112 239 —247.

(%% I 1)



