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The design and fabrication of tissue-engineered constructs have been greatly
influenced by modern manufacturing techniques. As the complexity of the native
tissues increases, from flat structures such as skin, to tubular structures such as blood
vessels, to hollow nontubular organs such as the bladder, and to solid organs such as
the heart, the complexity of manufacturing also increases (JAMA April ‘£, Y+)o
Volume Y)Y, Number ) ¢)
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Hematopoietic stem cell (HSC) aging, which is accompanied by reduced self-
renewal ability, impaired homing, myeloid-biased differentiation, and other defects
in hematopoietic reconstitution function, is a hot topic in stem cell research.
Although the number of HSCs increases with age in both mice and humans, the
increase cannot compensate for the defects of aged HSCs. Some factors in the HSC
niche, such as cytokines and enzymes, are also crucial during the aging process.
Many studies have been performed from various perspectives to illustrate the
potential mechanisms of HSC aging; however, the detailed molecular mechanisms
remain unclear, blocking further exploration of aged HSC rejuvenation.

ol ol jlaig (0l o Jshe 3,Sha alS b o Gial33l ()

el olyon b conau 5o sl Gl L jLldes ol la Jobe o Shee 2ol (Y

el Sy Cesbge 15 sage Jole s ool gl Jsbo HFeaSlaal e (¥

) sladom solen slaJoh wigmy 5l Hla 3550 DUADT oS el alilo b ol sla Jobo (¥
Seed w3

3,00 30 slases sobs sla ok (6 (S 59 5o Gl jae bame 1y G O

WP 51N axio ) 14z ds oS



oo Ysare BB oSS I GQLV...Z\ les’).% ok slo Jobo liize aS s AR
Sz Yol 3] i 59 e 0isS oo odnlice byl sla SglS jo 1) (glal a3

Al ooz ools S8 b Jolw Lol jo sl cutS lases ol (S ()
sl ool o b Jokw cunl Sae (Y

Ayl g pled ghid Yaors o Sludl (g5 (soln slo Joho 095 (Y
oo wdlanFan o (F

sl gleans @

sl plaS” 05 ol gy e oo BB Jske Jgame G0 ol Yy
Sl (g a3 gy (F
oy (glygle axdl 5l oolanwl (F
A luST Lt sl eolaw! (O

SYgame 3)50 50 GBoLLST 1 (SO sl ladshe slowedl j5 Lad jpa> 4 4z L Ty
Loy H5 S o g dusy 0 29,8 & Jomo il o a5 ol sk (55l (b et o)
fouS o0 lely |) plasl A Slansr WY same (nl ogas )0
g o dnts Sz slos laitinl 5 gebaie Sl S game ol ()
Dgs oo Cawgd S, g (> Sgudn 9 Cedlad o DY g ol leslasl (Y
5 6 il et Y garme ol 5 0,05 352 ke 50 ooty sl 3l ooliasl el (F
2,005 0939 cial,T OV gama 0 K0 005 Jokw g5 52 g solinJokw 5l eolaiwl el (F
BN Cmg (59 (Sl U ol slash @

oliulejl bapmes ;3 45 355 oo sl (01gAN0IA) 8L 4t slajlisle Coogas plas T
fardl andils sellae SG350lg 508 (slao Sloe
Ll Jisle jo ok £95 0525 ()
ok sl Jsko og Lo (F
Sxdy el g iS5 Cels (F

VF 51 axino ) 14z ds oS



ol O Sl jea> (F
Al 2l T s axslo lsel

ol 005 OCtE lo)] 51 (S aS ()5 oo jpa b aS sl oas mseie Sialejl SO (b jo Yo

s opl ibte Lo 0S8 Gle s solts o ake aiile aiiuily aidl e Jb sla sk

fol 00 gy a>

S e Jlad 1, golits (gl Jsbs iy 4 el gigw ol o5 S Oct ()

sl iS5 g (i 58l slasbe (5510055 1 Y (sl 5 (S Octd Ly (Y

slr golt sladshe bawgs oS 0 oo ol Jobo 4 Jsho SidiSens (g Octt 5 (¥
39 o0 00l (Joho ponds SG 25

sples yo 5093 b 4 ol o nlpln @sd oo Glo (G ol slashe yo Las Oct? (f
S (so S 2l 4l (b Jobe o 3 Zenl (S 45,

ol dazme Gl g aboo GialS albpnles sladsle ;o o055 2Dk Gsb 5 Oct? 5 ol @
wyien ol 5l (2lled 5 2Lk ol et esly

N §-B g 2 g ol sla Joko Al
gl (oo Flie Sz ol sla Jolw I ()
Aigh (o Five lptwgindl 5 (Y
Awd (i 7B sle Jole adg a4 0B (Y
gl oo dlml 4l pled slo Jolw saze pumsi 4l b (F
g g0 dbml Siilogas slo Jsho Suxe cung aslin b (O

Oloys sskaie 4 1PS (glashos gy bs)l Sl 1y 525 g Geed Sl i, 51 S plas YV
*‘..\.,.,5‘56 oolaiwl ‘5,.,[.,.3 )Lo.,., Y
Sl s asls iS5 (shglet e (o n ()
PElejl nles « Slgip slaasli GiSS (Sigded 90 (omyp (V
Logsl 5 JeSeis o olBiulos] nles ¢ Slgipn slo aslis 355 (55505350 (o) (¥
youl8 JeSs ogil 3 JoSas o alRtalojl paled o Slsipy slaasls uiSS wsslsd 50 (o (F
oS S ogily JSas o altylojl ples ¢ Sy slaaslis iS5 wsislsdise oy O

355l (g5l JeeSS

W 5 axio ) 14z ds oS



¢ ls (pluripotent) Jlg » coogas G alaS (ol Cpi 5o YA
e ol O
Sedlgdy i (V
g (Y
pogST (F
Fobogs iz Gl pegiadly O

Slen sla o il Jud b JUEST 6l (cwgng 95, sloygSy 5l eslital o (Lol 1,5 ¥4
310 5,86 sla piSansl 5 4 5Ls g oS g b ()
395 oo 3y dwadly IPS (sl Joho ponii b (Y
Qg Jlad loazme 4l pled slo Jobo ;o aiilys o g oaile Bb pis o (y5mdl 5 g 45385 (F
39l (o0 aLBS e 559l 5 aliwgs Lol 09 o plesl pgif 9,0 4 19559 (F
it LG g 009 p yloj bn T 5l eslawl (O

oeiilie slo Joho cuisS i laly sy Jee sla BGT 51 (SO 51 BL o célyo 5l e e
Gl Joe 6y b Jsbes ol ol S8 el @85 alowil Jokos gilulaz Jolye o Sludl GL oy
sols citS Jokuw 03, 5l g5 plaS ol cpl 505,518 eolaul 0590 (IN VIVO) oy canl Lol i
fowl oo
(primary cells) aJsl Joko oo, ()
(secondary cells) 44l Jolw o3, (¥
(Countinous) awss Jsbow oo, (¥
(Finite) sgome Jglos 03, (F
secondary cells) 44l 4 (primary cells) adgl Jslo 05, (®

WP 5INF axio ) 14z ds oS



@

(

-

\aa, O desade

p—
«

Co Lol d o (i

g . 7
3
ERR .
5 w, 4 %
. X 3
h Y Mr >
3 "
] N
o AN

AN

LS g py e olde by baith g LlS Q:w‘e';@}‘m)

:hle

o -

2

g e )

(

\.ﬂbﬁ,ﬁﬁh—.ﬁh—ﬁﬁ/ \ﬁh—.ﬂﬂﬁ.ﬂﬁhah—) \I. J
Sk e e e e e e C U 1 R AR T 1 O T A R ‘M _m
v e A e b ) e el B A B w_m
P MR T SN T S NS U TN PO T S SO T O T R b
nnnnnnnnnnnn 1
|||||||||| o
n
-3l L aN > =L e an > < ¢ 2
L SO N VN N 2 x5 55>« 1._.@
\_ . \ S/ b
Y
S
\aonaboaa,oa/ ﬂaaon&aoaao) 2
. B
e ] (il ] R e e ] e ) e e e e el e ] e o W‘M
S S N S S N R T S BRI S I SR S T S S S ._wl
F N R SN SHENE SIS SN SR S S N T e e de e M A S D (e uh“_—
|||||||||||||||||||| ¥
3
— 3 L . Q% > — g a
% % b 4 w4434 g Jaaa03aa334a%N =i ¥
. \f 4 h
\Coﬁﬁaa.ﬁoﬂﬁj \.n—ﬁﬁﬁ.ﬂﬂﬁﬁ/
.r’r.r.rrrr.rm ,r.rﬁ.rr.ru_r.rff
rrﬂrﬂﬂ'r’r ru,rrrrow..r
- e Q b > o o - = = O W > £ oo ¢
unnlwrulululuuvlr w|w|.wuw|w|w|w|w|w1‘|
Y & e
\aoa,annba’aj \anaan.ﬁn.v
Grrr.rﬂfr ~R-06: 85 mu
> rrr,..r‘vv' vr.vr‘.?r.v Iﬂ




