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Study on mechanism of telomere system regulation and senescence induction
of leukemia stem cells by Angelica sinensis polysaccharide
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Abstract: Objective To investigate the mechanisms on the regulation of telomere and telomerase in the process of senescence induction of
human-derived CD34'CD38  leukemia stem cells (LSC) subpopulation by Angelica sinensis polysaccharide (ASP). Methods The
human-derived CD34'CD38™ LSC subpopulation was isolated from acute myelogenous leukemia bone marrow mononuclear cells by magnetic
activated cell sorting. The inhibition of ASP on CD34'CD38™ LSC subpopulation proliferation was detected by CCK-8 assay. The percentage of
senescent cells was detected by SA-B-Gal staining. The colony-formed ability was detected by Colony-forming Assay. The levels of telomerase
activities and telomerase reverse transcriptase (TERT) gene expression were performed by TRAP-PCR and quantitative RT-PCR, respectively.
The changes of telomere length were tested by Southern blotting assay. Results The CD34'CD38  LSC subpopulation could be effectively
isolated by MACS. The purity of CD34'CD38" LSC population is up to (91.15 + 2.41)%; The cells showed the features of well-stacked
morphology, high transparency, well refraction under inverted phase contrast microscope. ASP had a remarkable dose-dependent inhibition on
CD34'CD38" LSC proliferation in vitro culture (P < 0.05). The number of SA-B-Gal staining positive cells had been increased compared to the
cells in control group (P < 0.01), a decrease in colony-forming abilities (P < 0.01), a decrease level on TERT gene and telomerase activities (P <
0.05), and a shorter length on telomere of CD34'CD38™ LSC after 40 ug/mL ASP co-culture for 48 h (P < 0.05). Conclusion ASP could induce
the senescence of human derived leukemia bone marrow CD34'CD38” LSC via regulating the cell telomere system in vitro co-culture.

Key words: Angelica sinensis polysaccharide; leukemia stem cells; CD34'CD38" cells; telomere; telomerase; senescence

ks BEA: 2013-12-23

HEEWMB: EXARBEIGTIIH (81173398)

YEFEI: 2l (1985—), 95, RULAERL, W05 o T4l A% . E-mail: sxdxlep@126.com
«BEEE £, #9%, WLA T, E-mail: ypwangeq@aliyun.com



¢ &4 Chinese Traditional and Herbal Drugs 38 45 % 55 16 #] 2014 £ 8 A

° 2365 -

SR AR I R D ) IR e
1 R T S = 11 O < e S s ol
CD34'CD38° CD71 CDI23" K A 1L % + 41 g
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% M 22 25, 43 £ 8 ( Angelica  sinensis
polysaccharide, ASP) & FZAHNS, WFFTUEH
ASP HUME . Prbmss. ek iR e Thhe
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T ASP fig 553 LSC MW TT A WA, g
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77 BURIEk “ERIEREAR” BE, HobEiES LSC
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M2/, R T 5 R A R R 4T
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ASP CHRUR B 5 rp 42 HUAS 21)D 16 B Bt 22
GHEMHARERAR 5k CY130421, JiiE
$=95%, vESTH AR ERKECHIY 1 mg/mL, JERE
BREED; RPMI 1640 B5775E (Gibeo AF]); FR4-IiL
B UMDY AR TR B R A A D); CCK-8
RAE AR, FTEMK B 2k
FLPE TS (SA-B-Gal) Befaid & (Cell Signaling
AN LT 4EZE (Sigma A D ik B AR
(Invitrogen /A w] & %) ; 7€ 7 RT-PCR A7 £ (Sangon
AADD; APt CD34 Fl APt CD38 (Miltenyi Biotec,
D,

MY MY, Becton Dickinson, ZE[H; HIE Z
8%, HAS Olympas A 7] s B IE S A A , Biorad,
HA
1.2 AB¥E CD34'CD38 LSC G%i&mik ik

TG TR TR L DR IS RO 27 B Je 5 — B Bt ifiL v
BHf2 M. REIRT7 0 SERE R i 82 i
(3T FAB 2021, FLrb 2 45 MO. 3 5] M1, 3 f5i] M3,
2 5l M4, 2 45l M5, 3 4l M6), Pritab S IS
YA Ficoll-Paque ¥k B 41 i 7> 257, 400X g, 540> 20
min; PRHCESOE H [R)AC E 60 J2 E BE AN A 4 i,
N\ PBS Ve IH4. N MiniMACS %)% i3k 240

OriE, FAREUHAIFE AL CD34 bitksrik CD34”
HIRE; ARJEFELAADT CD38 Hifks ik CD38 41l
o a4 AL 43k CD34°CD38™ LSC 4 a4l
g, BIE BT NS A .

1.3 CD34°CD38 LSC &AL H M E

JT$545(%) CD34"CD38™ LSC 4l &7 1 J5 11l ik
PN R, ARG 5X10°/mL, R T
96 LB, H 10%/64- M3E 1) RPMI 1640 557
WREFE, BEFRAARR A 200 uL/fL, LA INGH i 12
AR U R G FRIB 0 B2, & 240 D28
R JE 20.40.80 ug/mL ASP i 5 CD34 ' CD38 LSC
M, FAWRER S AR, B 37C. % 5% CO,
PEEFEAE T RE SR 48 h, BELIMA 20 pL 1) CCK-8 4k
SEREFE 4 h, BRI S A AT 450 nm K AR 2
FALBOESE (4D {H, THEAN M.

1.4 CD34°CD38 LSC SA-B-Gal & gy4&

AR R CRRIREFR) AT ASP (40 pg/mL)
YER] 48 h 1) CD34°CD38™ LSC 4iJf1 1X10° 4>, PBS
Pk 3 Wk, [EsE 15 min; PBS YEiJA I SA-B-Gal
Pt 1 mL, 37 C. B4t CO, W HE 15h. WEiKIG
SRR, PYER R E A, WAL, 5 BEAL
TH4 200 4N, BEEN bR C o B, VRS R
IR
1.5 CD34'CD38™ LSC & &R aE hiam

xR AL CHREFR) AT ASP (40 ug/mL)
YER] 48 h 1) CD34°CD38 LSC 4% 1, H et h
BEFLANA 5X 10° N4 LAN 1.1 mL Fs 10T /4H 40 i
REEREITW, AMREEET 37 C. 5% CO,
LRI BE TR A e RS R A B 9% 10~14 d, 3] % B AT
NG HRURE 5 X 10° 4 CD34°CD38” LSC 4 i
BRI S AR H
1.6 CD34°CD38 LSC imfiufigEE TERT HYLRT
W EE RT-PCR &)

W IR AL CRFILESFR) AT ASP (40 pg/mL)
YEH] 48 h ) CD34"CD38™ LSC 41/ 1 X 10° 4™, RNA
R S FL IR RNA. B 1 pg RNA FEATE 20
pL VAR R AT sk ROV . B2 L cDNA. I
FES14 (10 nmol/L) 2 L. Taq B 0.25 uL - 50 uL
RRFHAT PCR RN, JRMNScAF: 94 CHAR M 5
min, 94 CAME205s, 58 ‘CiBk20s, 72 CiEf
15 s, 3£ 30 MEH. & PCR L SYBR green
Supermix VERHATY 1Y, FEKIRIAKF-LLAN GAPDH
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AP REAT ARG AL B . HAARS | it : GAPDH
EM 5149 5°-ATGTTCGTCATGGGTGTGAA-3", X
6514 5>-TGAGTCCTTCCACGATACCA-3’; TERT
ER 514 5°-CGGAAGAGTGTCTGGAGCAA-3’,
KA 514 5°-GGATGAAGCGGAGTCTGGA-3’,
1.7 CD34'CD38 LSC imfifiE T Simhic Ean
WX IR CHEREESFR) A ASP (40 pg/mL)
YEH] 48 h ¥ CD34°CD38™ LSC 41 1 X10° 4, ¥k
W 2% S 1 IR, N 40 uL Tiv4 Lysis 22
(TR Tt Lysis 2 0.5 uL PMSF
0.5 uL B-3IE LT, BIFUIIE, WHEIRY 10s,
UK E 30 min, F@ECMERRIEIRY 1 Ik, 3 3~5 K
W B0 I e ILEE R, T Lysis Z20Pil
PIRES 1 pg/uL; LA 5 uL 10X TRAP 220 1 ul
dNTPs. 1 pL Tag-DNA ZE A 1 uL TS 514,
2 L S RIEERECY) . 39 uL DEPC /K4 [ WAK R,
WA, IO 1 pL CX 5140, PCR 384 EREAT9 1Y
YA N 94 °C. 5min; 94 'C. 30s, 50 C.
30s, 72°C. 90s, 35 MMEH; 72 ‘CHEAH 10 min,
#E4% PCR WA I 1 uL SYBR Green I 44k},
TRAYEHIEE 10 min 3856006 THRG I 5%
o Tk TE ) =2/ B R

[] e S o B2 A0 ASP 4140 0, 49 59 2 B4 i
DNA, 37 ‘C. Hinf/Rsal F#741k 2 ho 7E 1 Viem H
JEF, H 0.7%58 kst ik 7> 5 DNA. BEIRE
Ve, R, FH 20X SSC AEH U, WL
DNA £ 8 el 1 10 mL T3 W, 42 CHAL
1 h, IOAGRIERER (100 ng/mL), 42 CHAil .
I, FH 2XSSC (1) 0.1%SDS WYL 30 min, L2
W, HFHIMEE ) 15 mine Strptavdin-HRP (1 © 400)
ZEpP, 37 ‘CHE 40 min, PBS Ut 3 /X, DAB &
i 10 min, XOGHRF B, Hki KA
HI Alpha Innotech Corporation [ % 7 A 474,
SOk T P SR
1.8 FHitESH

H SPSS 16.0 A Es 34T e it 2% b, vh &
PORILL X £5 o, AL LUK LR 2507 22 04T
2 H#R
2.1 GIERIREE CD34°'CD38” LSC 4ifE

U HE AR I A A A M 4
WEER 3 5 T3k CD34°CD38™ LSC 4 iufie, f51E &
MBS (B D, UMBESME, E S, Stk
$. MERT G CD34°CD38™ LSC 4 Mo e fir v Le gl 43
A (1.02£0.08) %F1 (91.15+£2.41) %,
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Fig. 1 Morphology and purify of CD34"CD38” LSC

2.2 ASP % CD34'CD38 LSC 1853 #¢ 11 895201

AN FEKREE ASP (20~80 pg/mL) 151140 48
h, CD34'CD38 LSC M5t SILH B FnfMRS. 4i
N SEE 2 A ASP ST ek FEE RIS Mg FAIG, e 1,
40 pg/mL ASP 1ER] 48 h, 4l il SO FEFIH PR
A, JEER LU ST A bRt 5 SN T
2.3 ASP ¥ CD34°CD38™ LSC SA-p-Gal &R
AR

£ 40 pg/mL (1) ASP 1EH] 48 h, CD34°CD38"
LSC SA-B-Gal B+ EZN (90.443.00 %, XfH

R 1 ASP¥ CD34°CD38 LSCH#FAEMENT (x+s5,n=5)
Table 1 Effects of ASP on proliferation rates
of CD34°CD38 LSC (x+s5,n=5)

2450 p /(ugmL™") WIHR | %
Xof — 91.20+1.35
ASP 20 64.40+4.96"
40 49.10%7.18"
80 26.10+6.14"

L% 4 % TP<<0.05, R

*P < 0.05 vs control group, same as below
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24 (2.640.9)%, A LEZE SRR B3 (P<0.01),
LK 2, $275 ASP [T CD34'CD38™ LSC HE &
2.4 ASPXtCD34'CD38” LSC . & % 68 1 HI 2N
40 pg/mL ASP {EH] 48 h, CD34°CD38 LSC
TE AR ECH W R 1%, S0 R4 A B 22 5 W
(P<<0.05), WK 3, &/~ ASP 1% S CD34'CD38"

ASP

M, BUTEVR LB ) N,
2.5 ASP % CD34°CD38” LSC TERT mRNA &%
RpA

40 pg/mL ASP £/ 48 h, CD34°CD38™ LSC i
PR TERT FRIAZKFHON B BTG, P
ZREE (P<0.05), WK 4.
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SA-B-Gal JL{aPHTER /%
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L mALE: "P<0.01

P < 0.01 vs control group

B2 ASP Xt CD34'CD38  LSC SA-B-Gal R EPRMEMZIN (x+5,n=5)
Fig. 2 Effects of ASP on positive rate of SA-B-Gal staining of CD34'CD38” LSC (x+s,n=5)
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Fig. 3 Effect of ASP on colony formation ability of CD34"CD38” LSC
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Fig. 4 Effects of ASP on expression of telomere gene TERT of CD34"'CD38 LSC (x 5 ,n=5)

2.6 ASP % CD34'CD38 LSC imhi & 5 ik kil

TEMERI R WL 5.
40 pg/mL ASP £ 48 h, CD34'CD38 LSC 3 iiit

R R (9.3341.26) kb, % HE 4 s ki B A

(14.5£0.52)kb, Fiphi 5 PE R BEAN B 2. (P<<0.05),

L e — S I 40 P R s B T
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Fig.5 Effects of ASP on telomere length (A) and telomerase
activities (B) of CD34'CD38™ LSC (x+5,n=4)
ARG BERE . R AN R R AR KAE T 3
AL 995 40 i AE A R B 3SR AN 2 ) 21k BE
J3i0 LSCUO AL Geb 2y PR Tk R A — s B
R TS A SN IR PR N RS =N S NTa £
A0 M A 0 55 ) AL RLRE ) X . PRI S R BE A
PEAE T LSC, A7 25 LSC M4 58 A I AN B 4% 1E %5

30 MU B 250 R BT IS R S

FEE S MUARAE IR AL IN 0] A2 B )y fig T e b 35 L
MEREGRIN, AR L. 22D
R LA, AN B AR B R A,
FEAWTHBEAT A BT B MGEE AT . A REE IR
A N RAEMDIReROR, a2 IR
Az, A ET RGP SE R 40
TR IR B &, JE I 5 3 R 40 3 2 ik A
VAT IR Ok BRI 5 8 (0 S 1B, 2
SEAH R B 2 A ML TE I 22 24, ASP o He 3 24 30 a
5y, FAT AR Y, AU B TR
ASP AEMBIELE /N E G M T A g 2. LT
CHRIESRAS” R 2y e, HoR AT RE I 1 i
T4 LI DI e 54 AR WARIE .

AHWFFERH ASP AAME TR EERE R H
1% LSC. 45 ok ASP #4MEH] T CD34'CD38”
LSC, HATWLrHEHIEM . SA-B-Gal et 5L

B R VP A0 0 3 S 2 BRI AR 24 AR, 24 pH
E4 6 ) SA-B-Gal FEPEIAAIY 58, WHE R4 CL &8
ANE I A BE R AN, 40 pg/mL ASP fEH B3R
/5 CD34°CD38™ LSC SA-B-Gal %01 PE41 i iy be
Bl HETETEREE ) SLE TR, 48 40 pg/mL ASP 14
SMERIJE, CD34°CD38™ LSC 41 B (4K V& Hi ke vt
WA BRI, S L A RIEFRe I M. (A
I ASP X AMEE R A5 S 1 IE
T I T 40 L ) 3 A IR AP I e 2 AR, $oR
ASP R BEA “HRIEDRAL” FOXL ) PR H

S AN A IR AE M A s, AR B
THREIIBEAR, TR E 240 i 0 5 R AR 4k AR AR A £
SR P i SRR R R R s
Ui R Ay FLAZ A i G C AR R i B i T 5 B, LA
e PR VE ] o AR S>3, Sinphr A i
FRFTT0SE . Bl A 0 ZL B AT I, sk
FEANWT AR L o i bor g A7 5 A o i K R e (2 Ak &
PR EPE, 18 TUARZ AN AT 22 5y 240k R v 1) 8 22
(R FRUCTSY, Stk 2R G e A Mo 2 i i v e ) T B
P ER o ASEEG S5 R R, 40 pg/mL ASP {44+
YEH CD34°CD38” LSC 48 h Jii, Z Ju s K & 1] i
SRR, S bIEERE R TR, Lk U s O R A UK
FHLE R, B0 ASP fEARSMAYE LSC g
iR R 4 ] RERC B EEEH o T ASP (1) “HkIEIK
7 A, 5 e O AT I 325 10 40 PR PR R R G
B0 B IAH K o

Zx Bk, ASP RSN 2] LSC H 3 H
fedy, W, bl REA e ]
Rt B B . ARREFON IR IR TG YT St B
TR TR R SR
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