U EF il AtiE IR
ZIRTT B - 557

S AR Cadult stem cells) FERTAFFABREE
WHZ7eH R R E RS © MRS LR
(reporter gene ) #H4Y (transfection) K {ZFEME,
EhErk - REEOVERE OB - MiiEiE
BB HEN R LR SE - HRHEHE
R g 2 pe s Epai it - FEFRIE3 RS KR - HEE
BEHERBEAN—8 > g#EHEHERTZRNT
BIEEER i Rr R B RO B E - HoLERE
AT I A e 45 15 B i e - DAL R A e AT
A eV R B 2R B ] P A TR B B A < il e B
R Z IR  FLRF - 5 BER ik s ot e B A ik
AR R fetafgrf - IETIREE - D
AR B R RB M Bt B ESE - AT
T ERE AR DR - Bk B
oG HC Al R A e 0 i D — B R I R B RO
HE Bl - (F ARSI &
AR E R < R ENY) — sk (R AL BV FE < AR
EINEIS )N A

Ol SR D5 B R AL

FRAHAE S FE—RE T H BEHT (self-renewal ) ¢
WA TE 2 s LRI - [FIRE ELA ] bR 2l
fusifHmk o gE )] > BEE £V R HER R BRI
P B i B o w i B R ARG 28 5 22 R (1 A Y
T BB Ry A > BIfHEE RS - Bl
TARE AR A - EAREE S A
K AR B WIHIEE S RIBG B EEFAE - HFEHT
ZIREER N - FERRHA . A B BRI R G 5 ~ T
A SERER R I R MR E A A - R E R
BEZFRr Rl : BE -~ ILA -~ K2R - el
& Bt EREAFEM R IR (surface

X - B/ RIEE
antigen) K ANE S EIEREZ ERARME - AR A AT
HR RS A B B8 A1 Al i BR 55 {6k 14 o 1 [R) T iU 34k
HE = bz Rl (plasticity) > R IEAREA
INEARAL (homing ) 2 H JF 4R 2 R AH A% B 5 iR
(germ-layer ) ##43{b (trans-differentiation) 2§
0

Sl 253 m
ki s (LYBRE > AI90hs -

(DEBEHBZMM (totipotent stem
cells) @ BEWHER —BEYEEZHE
71 EfEE R R AR A Y o A TR
BRI — 2RI 5 R R {E 5
ZAHE I EERTRE (blastomere) ° FI{EAIIEE
Sy SRR VAR AE - B 5m EAE L RE Ao —
A2 B A R Yl BRI LR B e A2 5
B P EAREEEE R R R e
I A A B s 2 e T A

)% e Erdilie (pluripotent stem
cells) : fMIEA DL % ARk AE
71 AEFERERTERE (NIEE -~ FirfE
K ARG ) 2 /8 R A TE AR R VB T - (HA
EEBHEE IR - B0 H T
FE Itz A BB P 55 B e 78 37 2 IR R A B R
(embryonic stem cells) B[If2 » {558 & 2% R+
T ELAERRIGTE K ] AL oRs {88 P A A A A
VBRE » MEAERG A ENYrh - LA 00 7 B A o
BB e B G  HiaiRdt
JERG R B BT ZBE » T HER B T
(RS CVAN == 0 i IR N 7t 54
FERUNETHENAN - CREE R REE

BEARKERT2010F38%
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~ 3% tm i

(teratoma) » {EEGHEIRE IV 22 H R = IT/E
HHA R bgas - R EEE - TP E
TEEIE Rk ST B B -

G)EBEM MM (oligopotent stem
cells) © #5707 DAS bl e B0k ALtk 2 1

A A e - E Al 5T B % E R o 5
B ZRES) - EIEE MM - P EEE A I

(mesenchymal stem cells ) K& AREEAN
AR R AR AR -

(HEBEMNSMM (unipotent stem
cells)  BCREEHATML R AED LRk B —REAEA
BE L AHRE 2 R AL A - A0 b e AH AR
BERfE Bl ~ LA B ALHERE - Rl
AT T-#I e 5 B-llf S » (LB REHER #2252
M AE R S E & R R G E R T3
BT HobEREIE R Mg > G R]

FH2006F- DyceSs A% 5 B2 i e it e 73 Bt Stz
BE NGB B A WA E LR IR
REJIFREHE -

i BEOEM N A

# OB LEHE (enhanced green fluorescent
protein, EGFP) ZEK{RH7/KEE (jellyfish Aequorea
Victoria) Fm&EEM » ZEHBINREA T LZ
B (ERREDLHEE » BT BRI R i bR
e - BRI ERZ R BTS2 7% (H

Exs

E1: BRERZERBEMES : (A) EREMESBIFEEE0X) ;
(B) EREEMEG R RIZAAFERARE (800X)

1) ST E 6-IBEAEREEIT (8 -actin
promoter ) & EAHERK &5 T (cytomegalovirus
enhancer) Fff#5 .2 #% 058 % & B E JMEE K
( -actin -EGFP) Z BEAFE - 7Rk B EER
HIEE ([E2) ESZHEF - L5 p265E5E R
R BRI - W53 1% B R 8EHE I Rl
ZFE - HAR4BEZ INRIFE (8 S - Gat 0 IR368E T
56 i RIS E) A 50 < BRI R DNAGETT IR &
HEEH S (polymerase chain reaction) K Fd /7 IE
(Southern blot) 4347 » #fi Fz8E H HH3UEF A 54T
FRF A B -actin -EGFPEELA[F - fE L ER
Ko BT RO E R EE A
B NS B Rl ABE BRI R R B B e R B e
M REfRE R » HHIF) 55 4 i A AL B
5 ([E2) ZES > GEETSMEGEIN . FER B
S B ER —EZ G ES - WIENE T
TH/NGE - A RIS R R EAL VR E L E B
5 HATECEMmEE = -

B2 : REGEEAMACENAEAECERY - TRHREEATOEEREER AR EAERNEERNEEH -
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B3 : GedtEERIMEERAN . (A) AERIMFED LRZMBME (B) -~ HEMAE (C) - WBMME (D) - BEiTMER
(E) RELREZRMR (F) ZIMEERELGEEATHEC —BMERR -

[l S i Y P S 2
K

LT 35 14 5 B A5 910 /2 FH Friedenstein &£ A 1970
R - HEEAHEAERINM U BE S 88 K G
BG4 P AR I FE B PR 3R - L AERR A
R 5w UG AL ROR g ~ 98 ~ WL RE R e
THE AR AN o FEEME R A L]
MERH - WURdUE TR B R R A (L RE
JIZ RGBT - ERIERS T I e
HHREREE ~ AHAR TR S P AR B B2 ROt oe Bl FE A (E
B - RARATHREBERE - ERZ GRS RE
HR YRR ECRE R - i H AT R T ISR B R
ZIEHR - MEREZEG - L - PR BEER
TRE R YR 2 B M e R~ 2 < AR N
% - WEEMEHEEEERERE S > EHEHE
B o AHERR RHED 3 BB ErAllAE - I ZE R A
BN B IR I AERIGE T BT /E R A
I EBVGRBIZ AN » TR R EERRNGRDTSE - 7]
S B B A YA B 2 Bl & - P A B BERY

AR ETT B ERIER -

865 e Bl S Al e Z
STl R b ST b

FhHSEER AN AT o BE BB REVR - RAETIE TR
FERAAH A ~ fafe ~ B/IMR ~ B - Be 5 i i
K JE 8 MIVRSE » AN[EIHH A8 I U i 43 il o2 e B e A
N HH G T R L VB RE R 2= Sk 5 TR I R
e R AH o B o e AT A B e (e 2 ST R (LT
71 ERFHE Tl - RIS 5 g saiR
Z TEEERRANG - LR E SR o REsE - i
SN AR PR B 6 2Tt 57 (immune-tolerance ) FAEf
ER 1 o R AE P AR B B R I B U2 W T 5 S e
M - BtFE B R EE R A 43 B TR PR R O
e BREME®R - HHRE IS 5
W FI AR I b 22 R A B A EE PR - 5
Btk BRRENES - KB L AR BIER - DL
R R R A O R MR D ORAER: - ARRAEE D
AFicoll-PaqueTM PLUSHEEERE AR E - FERSHE LR

EARKRERT, 20105385
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HEEHRE - I BRI A T S A - K
Al B B R AR A T A > Y A PR R 1k 2 S B R TR
i ML B e S e o e - MR TR IR
HELTHE

I EEE AT Al B BRSBTS Al
FE AR R A R - 2 R 3 250 ok 3 A
fg ~ BB IR ~ REfs AT EE LA A - (Rt
R A SR IR A V< R NGRS - B E S
oy BRI - SR~ ERERHEOLE
HEERZBBIMNEE R - MR RATE L
B 2 e A ey B B 3 AT Z T » BT SRS SR
T REEOLERE . CEAME AT RSN E R E
LB T - IEA AT B AR B AT A~ plE
fE ~ SR AT A B I R 35 o A e R A e e 7 2 P
BRI (HE3) - GRS E ) 3% 5% A ol it Ry
Bk THREE - WE A i U B R o A A RN
W > R ZER AR o (LRI R B I RFiE R O

EHE -

S0 50 5 ol Il 5 el e
) R e

A BEAIN R EETEE - IR
B2 1 B8 S0 Bl i s IR~ SME AT 2 iRy
iR IR SN S QKR AN i i A
THE ~ Mlifa RS - ks tEERNE L
BRI FE R - RS IR SRR E A B B R
FAE/NERRN 0 3(E AR ITREE A ER

(migrate ) & fH K H 2 8E 882 H AR - #Rit
fiEem - Mk EER O EEINGE 2B B TR i AT BE
BTG E N EZ R - SRS ERARE
NS - R R M I o R o B R e U
Frig R E Al NE B B RAAE (Hsiao & >
2010) - fEE—TUPE R/ N iR R o R
R OCE HE 2 BER RS A L R S AT RA
b A R SR - AR AR — AU BE PR
N RS RN R AT B LR IR 90
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K+ Dl g SEH L INFE 2 B S il i 1T
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e HE R NGE < E BEAT 0 B [ EE R
AR bR R BT ARTER -~ Mk S sl ik TS
BT A R EAHRANT T R -

HERFE B R DU MRGE TR A JH B B2 T 52
ZIEXENY) - ARTTAESE BBl I BT Z e 1T 3t
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2 M 15 PP e 422 20 e B S 2 L ol e T P A/
fasr(ERTAR - L > SRA— Bk FrE MR &
B EL R 5 i B e M RS 1T A JE P FA
Al o AT A AR R E e ER - HAl
EEREH R R BT SE IE R AT R - AR
TTBBE IR PR ZR B A YR el H4
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[ it e AL P A B B2 Z B PR AT FE T 9T

S5
nn

ErAl AR ER - HEF 2 H AT SRS
EIEBIIRE > 0 LS - BERKE - #F
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SRR A - (HINE IRE B BRI » MOR M
el it SR E A - (DAl e 1E
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(LR oAb FT BRI - IR — iRl i A RE IS 2 Y
Q0 BRREE BA LA ~ B RSN R kA
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