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(i ZE]8&.WE/DEELT M (Homatopoietic stem cell, HSCs ) FEE K Al SFHRDHE A Y4 s, I HELE HSCs &
BIBFSIR LT &, F ik SR 2R e 0 B AL HEY: LAY Sca—1" HSCs, BN A SR K58 A0 S 4l 7 |, 4095 2 SEAE M Sca-1 %
KB 1 x 10° AMEEBMA R Sca—1* HSCs ZREIKEHELS 9 Gy?Coy RS E RTINS IR, PCR RIS 2R RS I
YA Y Y ik IR E ( Sex—determining region of Y chromosome, Sry ) 2208, 18-& 1 M AR AREE TS ( CFU-Mix ) 55.3¢ , MM R
FrH0 SA- B —EFLBEH BT (SA- B ~Gal ) e 43T HSCs FE AW #5540 1M R BUS 78 SLSAAL (CFU-S ) Il E BRI
MORRFEEC, A2 ik BUAMA #5845 ( WBC., RBC. PLT. HCT) , #EHMEA R Sca-1* HSCs 7EZ RN R E MG MITGEE B IEOL.
RGBT R IR Sca—1" HSCs 4RI I 87.2%0) b, MEMES2 1A B 1 M 40 AR H BB AS I 1Y 342 bp 19 Sry B . AR,
Sca~1* HSCs #£4% 2 KM G , JE AL CFU-Mix SEVE 5B AR LA 74 A AU A4 9T S 06/ 0 s HSCs 3R G, HABHHK , G+ G, IS LU
S HA LB T  SA- B —Gal Hufa FHME A0 E 43 5200 3 38 v 5 NG AT 55 g B 4 P S FRRAIK; CFU-S JE BB T B 5 AN A & T
TARA TR, 4 HEPEAK Sca~1+ HSCs BAREA U E R Z IR Bk MIhRE , ELLER KB 2 IR P HSCs EfilE
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Establishment of Sca-1* murine hematopoietic stem cell aging model in vivo

and its related biologic research
CAI Shi-zhong,et ol
(Instisute of Stem Cell and Tissue Engineering,Department of Histology and Embryology,College of Basic
Medicine ,Chongging Medical University)

[ Abstract ] Objective: To establish murine hematopoietic stem cell aging model in vivo and identify it with various biologic research and to
provide a research platform for delaying senescence of hematopoietic stem cells { HSCs ). Methods : Sca~1* HSCs isolated and purified
from male donor mice ( CS7TBL/6 ) by magnetic activated cell sorting ( MACS ) were analyzed by flow cytometry and immunofluorescence for
cell cycle and Sca~1 expression. Serial transplantations were carried out using C57BL/6 female recipients which were conditioned (4.5 x 2
Gy total body irradiation, with 3 h interval ) , and then to assay the Sry gene of Y Chromosome from recipient mice to identify whether HSCs
were from male donor mice. HSCs aging biological characters were analyzed by culturing of CFU-Mix,cell eycle assay and senescence
associated [ ~Galactosidase ( SA- B —Gal ) staining.Recipient mouse HSCs aging and hematopoiesis reconstruction were observed and
evaluated through the count of CFU-S after transplantation , the determination of spleen index and thymus index, and the examination of
peripheral blood indexes ( WBC,RBC,PLT and HCT ). Results: The purity of Sca—1* HSCs isolated from experimental mice through
MACS could be achieved 87.2%. Sry gene ( 342 bp ) could be detected by the method of PCR in Y chromosome analysis, which confirmed
that the female recipient mouse Sca—1* HSCs totally originated from male donor mice.Spleen index, thymus index, ability of CFU-S
forming and peripheral blood indexes ( WBC, RBC, PLT and HCT ) were dramatically declined. The number of CFU-Mix and the cells
which formed CFU-Mix were significantly reduced. HSCs isolated from recipient mice and originated from donor mice were blocked in
phase G;,and the ratio of Gg+G, was significantly higher, nevertheless, cells of phase S were reduced.The percentage of positive cells after
the staining of SA-P -Gal was obviously higher with the increased number of transplantation.Conclusion : Serial tail vein
transplantations of Sca—1* HSCs can preliminarily establish the murine hematopoietic stem cell replicative aging model in vivo.
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BHUIRAN R AR T M e, A
LB EEHRE AR B EAE R R EBRREEFHE
FARB RN T A2 RAERAY, THIEESMHX
FIRALE BT ST B 2800 T AR SR s THF S IRE , 11
Faps( Hematopoietic stem cells, HSCs Y BT A RPT SR
PR PR, RAMRBRERE , 3 BAERK L Z M AR
T4, Hik HSCs BEEYERHEEHFZHHREE
FRU 124 H%) HSCs BT RMMBETA NI Bl
i HSCs IR TEEMERL . A SR IR R HSCs B4R
HAZBOLRE “Coy FHRBATHMMEZIER, % HSCs X
FHIRAE YA, BT T /N HSCs R B, HIE S
HSCs FZ R FTMEF BRI PG IRERI K.

1 #RHGE

1.1 ##

C57BL/6 /MR, 6~8 AU, MERE I /K 20~25 ¢, HEE
REFRZEZEFY I 0R L IMDM B3R ( Gibco AF]) ,
Anti-Sca—1* Micro Bead Kit ( Miltenyi 2> 5] ) ,SA~ B —Gal Staining
Kit ( Cell Signaling /A ] ) ,DNA $#2BGAH£& (TIANGEN 247 ),
PCR &£ (TaKaRa 22 7) , Ficoll 4385 \L- &£ BLi% . F 3
HHEE (Sigma AF] ) o
12 Fix
121 SZshaE  BRC57/6 /IR 6 RLIRS5% HSCs;
FBE C57/6 BEME/NRL 72 R BN 12 4, Ho 6 AERSE
4,6 AVENXT IR, B HIHAT Y R ERMERIPE (Sex—de-
termining region of Y chromosome, Sry ) BRI | J§ 4 7% A= %,
BRI A AR TR BOS Y  Ah A M FE AR CFU-Mix A2 38X
BRI 40 AR SA-B-GCal e LE
12.2 HH&HER Sca-1HSCs 9438, difh RA&FE  BUHER,
B JE-E , Bl IMDM 35w bt BB, R E HIR RTS8 4
St 3k ARE B SR 4 IR W, Ficoll 2503 B 88 M 1M
(Marrow mononuclear cells, MNCs), ¥75~8 x 107 ~MNCsJil A
90 pl Bufferf110 pl Anti-Sca—~1-FITC,4°C§¥F 10 min, B
3 B ¥, 10 80 wl Buffer #1 20 pl Anti—FITC MicroBeads, 4 CJ%
& 20 min,0.5 ml Buffer E R MM ARG B, Fil
B WA B4, 0.5 ml Buffer #E4F 3 YK, 0 0.5 ml Buffer #f
PRSI Sca—1* SAAE K43 PERT MNCs 2 43EESG Sca-1* 48
Jt A R G AR 53 e B, SR PRI Sca-1 KiK. B
s Y A W Sca- 1+ HAMAETE R,

123 FZHEERTHARBHEAGES “Covy HERD 2 KA
SR, B 4.5 Gy, 1R 3 h, SBSTEE RS : 75 om; SRS T
F4:20 cm x 20 cm.

124 HEMEMMA Sca-1+ HSCs HSEHHE AMMNZRRER
55 24 h P9, B EEBKAITE 1 x 100 B a5 B MR P4
&K Sca—1*HSCs,30 d JE4b3E. M 1| 2B BRI+
I BAALHEHA Sca-1"HSCs, R R MiE A58 2 UM

R, 30 d JEALFEFHEATHE R
125 ZAERGMAIM Sy BEGR  #% DNA BEAF &
AR B A BB SE40M DNA Sy 2 E TS 114
B139:5’~CTGGAGCTCTACAGTGATGA-3" .5’ ~CAGT
TACCAATCAACACATCAC-3" ; PCR ¥ : Bl 50 wl [ Ri4A&
# ,Taq¥®§ (5 U/ul ) 0.25 ul, 10 x PCR Buffer 5 pl, MgCl, ( 25
mmol/L )3 wl,dNTP 4 pl, 4% DNA 2 ul,Sry £ T34
% 0.5 W, KEZEBARFTE 50 plo P54 B 94°C
5 min; A8 94°C 30 s, 3B k 58°C 30 s, ZEf# 72°C 40 5,30
PEFF ; 48 72°C 10 min, PCR F=¥)4T 2%3BEREBERS FL Ik ,
R EHLOREFHEE,
12.6 KRS (CFU-S) BB AE S IR Ak J2 By B 45 5K
BIWE A RABAREE AR Sca-1"HSCs 55 8 X
KEFEH RN , B Bouins M EE 2 h, A B4 T 1S AE
FH CFU-S (&, EBRZIAER Sca-1"HSCs BT 30
KACFEHFRE , BRI B IRFRE , T B AR B AR TR 5
BERETE R = BB E R (g) /DRIKE (g) s IRIEH = IR E
2(g)/NEREE(g),
1.2.7 HLEBHEIE/NRSMNE MAH T bRkl
EBHEE 30 X, BULXRE , Ui % #a-4r
1.2.8 HSCs FEEM XA YR
1.2.8.1 ELMH)S HSCs WAUE A M4 % ( CFU-
Mix ) RESIR 7 B BEAESE 1.2 /04 HSCs 0.1 ml (&
M 1 x 10*)IA 2 ml FREA LR IEFIAR (2-ME . L-Clu.
HS.EPO.IL-3.GM-CSF .MC)B S /5 A1 F 96 FLiR (0.2 mV
L), F 37C.5%CO, B EIEFA IR 7d FWEE
HEERIEOL .
1282 WRAMARKGILEMAL WX BARBHEEE
1.2 fCH HSCs %5 1 x 1054, ¥k (2 , BB RIE 7 n - g
R EAES BT RE R AR T, A R , Multicycle
£ Ch i i A s o
12.8.3 ZEEMIK - B - FINEEE (SA- B -Ga) Jofr.
X BEH RAAE RS 1.2 48/ HSCs & 1 x 1054, T 2 Ik, &
LM 15 min; FEERR 3 K, I Staining Solution 1 ml {£57,
37°C.FR4 CO, R, EREEOIR T EEI ) AR
Bl 1x 1004, P S i 8k . T IkBEMLIT 44T 400
AT E R E S,
13 gt F447

i i SPSS 13.0 S B\ HATE I FE4T  iFEROR
DA ats Fn , AR BRI E R H 2007, B HECR A ¢
#36 ( Newman—keuls ) 36, P < 0.05 AZEREHFHITEB L,

BREER

2 5 B

2.1 % Sca-1* HSCs #- B 4L B K%

W5 40 B 43 1% ( Magnetic activated cell sorting, MACS ) Bl
J& T R4 AR R MNCs # Sca-1* 4UE 43, 4L 8T A
1.7%; 53535 87.2%. AR SR A A BRi s (B









