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Abstract By 2050, people older than 60 years will account for more than one third of Chinese population.
Specifically, age is a major risk factor for ageing-related diseases, such as cardiovascular disease, neurodegenerative
diseases and cancer, which will bring great challenge to our society. Ageing, therefore, remains an important area
of research. Here we review the recent progress in human ageing studies, especially the research based on stem cell
technology. Additionally, future directions of ageing research are discussed.
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BT, FEEWILR G FHRAERE 90 A SR
PIAFRE T TRl A FE . ML # e &
EP P SENINPR NI S SN i NS A L2 SN
PRCESZ . 40 M o 0 4 (1) 3 TR A, X e A
FHORL g 2. NRMEZEKME
=, Hl LA Mot R F B 5—J71, T
Jag 22 S, SR A v TR W AT 5 6 A BE H R
TR Al XD R PR F 53 A £ fig
40 B AR B TR T N 283 2 AH 5T R 7 S
o SEUG E AR YL #E HL T (Hutchinson-Gilford
progeria syndrome, HGPS). 1H 4 #& Ji% (Parkinson’s
disease, PD). #it JJ ¥ 4H e 72 1L 4E . Y5 0l Je 7 1
Jit (Fanconi Anemia, FA)FI K 4E 5 L0E (Werner
syndrome, WS)35— R4 N T4 i i AL 7
DRI EH 38 ) 5 1E 7 1T, 2850 580 T N S0 55 DA 4
e IE BRI, 324 CAEAS [FR 00 1 40 fa &
oM EUR AL R 5 AR, I 1 UGIE B T HDAdV(helper-
dependent adenovirus vector) fl Z4LEN(transcription
activator-like effector nucleases)Ji [A #& ] #F 1F . H
(1) 22 4 Ve, R IR R R th e 0022 4 TR 26 DAL 3 I 4804
telHDAdV .

2 BETZeTHMERAMALETEZHEX
RIRIRE AN TFE R G
2.1 FIAIFES % 8T 48 fa(induced pluripotent
stem cells, iPSCS)F AR RILEEREEERE
MERTHIDFHIIE

JLEE R IR A — AR L N SRR
PRI, HLamin AFE R LEGO08AT. 5 & A Py 5848 Bt
B 1 RAR T HUIL Y R AL AR progerinE 41 A% N
R R, SR ZA A M SR . %
FEINHVF 22 1 3 28 P A B 1) A R RN 40 22 R A o
HGPSH#i N JLT-= LBl 4T+ 43 5 8T 155 3 ik
SEFERTAL, X Fh Bl Ik 5 R A Ak FR 95 BRLRRAE [) A= B
T2 AH ORI B K AR A AL AR H 2R AL, £ XTHGPS
RIFHLENER AT FT TG HE 230 N 38 2 P A1 B 119 1.
EIRAR ISR A R R . AR, AR KAT]
JCVEARI FH G sk 27 D B8 N A it (i %7 40 ) 3B 4T A
RREZHURIIBEIT

20114, X6 E AP DR HGPS S A IR Rk
21 Y A B g B2 N 5 T 2 e T 41 iU (HGPS-iPSCs).

A N6y IR, T 24 R AT 205 b K 0 i 2 22 (1) I
(] 5k B 1 s, T T HGPSAARN A Hh i B 1A% b
gk, R 2 HOR LR %k . HGPS-iPSCs
e DI RE b5 B AR RUPSCIF I e 35 2200, Ho 3
B2 A 2 YEHGPS-iPSCs 1 Lamin AKE R K A6 ¥ 5%
UUER. FFHGPS-IPSCsSE [in) i 3 70 AL 4y I 4 -3 UL
41 Hu(f55 #X MHGPS-VSMC) )&, Lamin A3 2] B 37 I
5, Ak R AR LR AR P W progerin, B A FELEL [T
7, HGPS-VSMCHH A5 4 &b 55 77 t B In ide =& 4 1y
fiE, P48 7~ THGPSHR A I B % A 2 ik s £ Al 48,
(R 0 o 2 BE A, B I~ o UL B a2k . Ak,
) F MudPIT(multidimensional protein identification
technology) & [ 41 %% £ A % & HHDNAS & AH K &
1 3% BEDNAPKcs A& progerin[f) 1 B 25 & & 1, JF Kk
IIDNAPK s/t % 14 [ progerinff) & & £ A . 5
HGPS-VSMCZA, 787 A B VSMC T IkDNAPK cs
1R 5 5 40 o ke AR L PRAR, (R B DNAPK es7E 1F
AR P HRIEEBHI AR, XA
IR I A 5 2 B K R A A 1) B 5 [N, B
B, O I8 S 2 N ) kR AR R A R Bl va e gt 1
LW THEIEREN AR

22 FAZEETHEEARBRIAEHRFEPD)EE
B T HEREHFREZEHE T AKX

PDZ R 5B H UMK N EME RGEIR
AT o B0 T K s E HEPDIM 5, HR it
AN ZEZEA M. IR AERIN A IEE)
M RGN Z I, ERIHEAPAL . W2k, A%
Dige PSR s e R R . T/ A ALE
FEEFIME ALY E 5 B AT RO 2 5, AL, H A
(17N FRABE 2R R AN BEAR -t F 0N ZRPD I R 22
HATPDI N RPN KRR Z R RAEE WK
AR IAE R ST TIPD I 73 1 RE AR AR
M AL < AR I 2 . B a7 .

X' A BAM201 247 (R i 58 & R, 4% 4Y LRRK2
(G2019S)3 [H 58 4% {{PD iR #iPSCHL IE fits 1 41l i
(embryonic stem cell, ESC) T iT A& 1) #f 28+ 41 Jifd 7
PR AN R 8 L R P 2 B Lamin 2 1 78 A% Ik J) 35
Bt 2 LA S A0 Pk v 2k IS . MudPITHR
F T 27 3 H B, 5372 FLRRK 2 B¢ [R] BAY LaminAf]
HAEH, IE1S 5 & B ALY 9% . Lamin B27EBY
A R 2 T 40 R R T DL B I PDA 2 T 4 i
(2280, APDJ i 11 20 212 53 Bt ] LA Bt 1
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AR A B0 PR AR, RN PR 3 o -4
i ) o B R, I 3 AP 5 TR e 5T 41
NI 2 B DI OC . EFRANMNAE N R Z3 T4
WK 7R T FARDHT 80993 D5 2% ik, ifn HOMFAR T
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FH N 2 95995 55 184 jle Ty b 75 32 1) mT 400 S FAT- 40
WO BRI BN FACE D). B SE B
7, XAk A ) BAT I HIFA G M 2 1k 28 M R A
PHT PR 7 (S T
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RIEIRTN 77
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Nuclear lamina

F117]

Expression of a-Sat and Sat2

SUV39H1
inactivatio

Old MSCs
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Fig.1 Deficiencies of WRN leads to loss of heterochromatin in human mesenchymal stem cell (modified from reference [6])
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5w A T AN AR R IIMSC. i — &R
FNEEZAN RS H 0 AT I, H3EEMSCAM R B
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RN 7 S M RE S I RRAE, 10 BRI N 2= A
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A& 1. DNA 3 Ak RT3 IR 2% 0K 3 30 AT 4s 6 R 21
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2 /1B 17 (disorganization), =& 3 B Ay i ki Fll A 22
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IR IR, WRNER A [/ 2% B ILAP2B 54t
{6 5 FASUV39HI AIHP 1oL fE T — MR AR AW
o A% A T YEFEEMS CAZ I A 5 G £ 5 1 B 5
PE UL K BH ok 40 5 22 B 2 E . WRNIR 6k
P FESUVIIHTFIHP 1 asK P [ B, 3175 A MSC
(P2, T LA il e 2 A N FNAE R A AR P 20 B 1)
MSC, A WWRNZK -1 18 DA AZ R 7 Y 6 )it
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JTUEE ETHP Lo A 230 40 1) 7 50 i 4 i 1) ok o 22,
BRI, Ry Ak TN 2140 i (1) 5 24 1 T mT RE IR
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4 RRWRSE

WA AR LA e — AR 2. X
NG 3 22 R M B TR I R B R T =2 e
HATREE. WTREIAR 28 5 2 2 3R, IF
FEL 0B FYE T7 32 22 A0 0 A H A FAR K A

RN AR 22/ BRI 3R R GEE IR K, S22/
B LR JET U 4 4 L 7 80 WD S O, R v
HERERENIPETRE A (ORCARTAE 31 D) AR b W LB S N
(R ML VR S 45 22 AR /N B, AN UK R i 2 e

a0 Ml 2> A AL TR AR A, 22/ RO UL 5 FRAE
ARWAT PTG fifo BRIl A ke G B A HT IR A7 AR 4L
R, (R X BB R SR, RS R I
HHAEAE A L 1A BT A RS R 1, D JA R HE 2 B
LR FCHAL T Al RetE . DGR BAZE A R 4
M B, D gneE . DK 2 E T A 2 R
KA AR A 5. R BAL 7. H A AL 2%
AR AL 22407 358 e A R R SR B 5 R 422 P 2%,
R BRI 365 5 R S R SiE 2 2 HERE IR 3 140 b, 20T
THES) L E I FEAUR G A 5 A T 9 0 ) e o
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