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Cytotherapy 2013;15:1126-35 A stromal-free, serum-free system to expand ex vivo hema-

topoietic stem cells from mobilized peripheral blood of pa-
tients with hematological malignancies and healthy donors

PLoS One 2013;8:e56715 Protein arginine methyltransferase 1 interacts with and
activates p38a to facilitate erythroid differentiation

Stem Cells 2011;29:1763-73 Lysophosphatidic acid induces erythropoiesis through acti-
vating lysophosphatidic acid receptor 3

J. Biol. Chem. 2010;285:20595-606 | Protein-arginine methyltransferase 1 suppresses mega-
karyocytic differentiation via modulation of the p38 MAPK
pathway in K562 cells

Exp Hematol. 2009;37:1330-9 Characterization and transplantation of induced mega-
karyocytes from hematopoietic stem cells for rapid platelet
recovery by a two-step serum-free procedure

Biochem. 2009;378:112-7 Large generation of megakaryocytes from serum-free ex-

Biophys. Res. panded human CD34" Cells

Commun.

J. Biomed. Sci.

2008;15:357-63

Lysophosphatidic acid-induced interleukin-1f expression
is mediated through Gi/Rho and the generation of reactive
oxygen species in macrophages

Methods Mol.
Biol.

2007;407:165-75

Ex vivo expansion of hematopoietic stem cells from human
cord blood in serum-free conditions

Stem Cells Dev.

2007;16:1043-52

Generation of natural Killer cells from serum-free expanded
human umbilical cord blood CD34" cells

Stem Cells Dev.

2006;15:70-80

Characterization of serum-free ex vivo-expanded hemato-
poietic stem cells derived from human umbilical cord blood
CD133" cells

Exp Hematol.

2005;33:1273-4

Systematic strategy approach in medium design

Exp Hematol.

2004;32:720-7

A systematic strategy to optimize ex vivo expansion medium
for human hematopoietic stem cells derived from umbilical
cord blood mononuclear cells

Enzyme Microb
Technol.

2003;33:343-52

Factorial designs combined with the steepest ascent meth-
od to optimize serum-free media for ex vivo expansion of
human hematopoietic progenitor cells

SRR
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US 8762074 B2

2012/5/10-2032/5/10

Optimizing culture medium for CD34+ hematopoietic cell
expansion

US 7723106 B2

2010/5/25-2027/1/28

Stroma-free, serum-free, and chemically defined medium
and method for ex vivo mononuclear cell expansion using the
same
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Al RSB RIS o

T o R A A I Y R A IRE
f » & AR SO BT B R R 1
1E R BRI B2 72 HRE
B RRNEEE - RS
o fEBE 5 FHIE A R HERS - i
VI BRE A L - WF5e5 HEE
SE R R SR Y R AR
A 02 52 e iy L S S s S Y
i EAMHEEN G B
I R 2 1 FH 35 e i T A O ¢
Ry r] S Al 52

SFEPfIARRER- 1M l:DfsE R =073

RE A B RGBS B2 (Low
Intensity Pulsed Ultrasound, & f#
LIPUS) - H il M AR 2 1
f LIPUS 2 $5 4= #i[E F 1~3M
Hz N » 58 5 K EBAE 30mW~1W/
em’ 2[RRI - 8 N sR
BB RN G F AR -
H B8 A 5 e B 2 iy
HH - A REEERNT RS
HDIRE » HARAEE B # R B
R EEENDIFCHREE
PUN KA AEE 58 R 2 I A BL S
EYIREER R TEEA

(—) BivRES

El B K 58 & 8 o5 i A B8 5
FRYEN - AR EEENEE
Pri & U5 o H RS H B AE
1994 4 [FF £ 4% 38 it 3£ B & o Bl
& Wy 4% M J5) (The Food and Drug
Administration, FDA) {25 0] » A]
JEREEITrREERE L - HE
FAE 1952 47 » i5e B Mg i
EFITRT S L - AR eI
TERVEE AR - BTALERAL B i

HIRE & B DU  [KILAE 1953
RS TER RS - 75 8 AL E
5 FhRTIE e REARS BN
@ & HH &% - 30 5 1% » Dyson B
Brookes % A 0 7E & 719 S+ Bk
& I L1 500mW/em® H5@ EE RS
Rz GR - BEERESHHE
JE ek -

S Bt 9 BE R AR 9 R
KEw B e Ra LR
DRI LG m A BA A I AU R 22 R =
BLED - 4058 1 fion » fERS S
BaENEET - BEIPAHERE
] 2y [RIMEG e e o IR TR B T
Frrokcet - H RS EH T EEsE
AR TT1A] o A5 S Mt R
I Y B AR 1T 4 W E %
BE GBI - 40 PDGF,
TGF-b--- %5 - HAihF5E L3R
o6 R B T IR A
HAHE - — i Ry I T REI B
PrEEE A/ N & - RIS
S Je BB LS © [RIHRARH ARk
WOk = I R RE & 0 AR IR
o W] B A R IR A TRE I
b o3 RS S B YIHERR - T
HEEHRAERK -

K58 B2 b P AR BE
S H Xavier 1 Duarte A 1983 4F
Rl st sERa IR
R BT B FRE » TRTESR ]
85% LA L o B EHTIGHE T

F 1 BERMESER/ERBRIZSE © (J Bone Joint Surg Am. 2001:83-A(2):259- 70.)
Study Cell Model Signal Intensity Observed Effects
Chapman et al., 1980* Thymocytes 0.5-3 W/em? Decreased intracellular K* ions,
2 W/ecm? decreased K' ion uptake, increased
K* ion efflux
Ryaby et al., 1989* Differentiating cartilage 200 mW/cm? Increased Ca* incorporation

Ryaby et al., 1991%, 1992

Wu et al., 1996

Parvizi et al., 1997%, 1999

Kokubu et al., 1999%
Ito et al., 2000°*

and bone-cell cultures

MC3T3/TE85 osteoblastic
cell-lines

Chondrocytes
Chondrocytes

MC3T3 osteblastic cell-line

Sa0S-2 osteoblastic cell-line
HUVEC endothelial cells

20, 30, 45 mW/cm?
50, 120 mW/cm?

50-500 mW/cm?

30 mW/cm?
30 mW/cm?

Increased adenylate cyclase activity,
increased expression of TGF-f

Increased aggrecan mRNA expression

Increased release of intercellular Ca*,
increased aggrecan mRNA expression,
increased proteoglycan synthesis

Increased expression of PGE,/COX-2

Increased PDGF-AB secretion
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[l 1 3E & Jii (Bone Callus) 14 4=
5 M E i e

(=) ‘A E 2 A E
530 QLI

#H % = 4t (Tissue Engineer-
ing) J&F A ~ MkHEL TREAY
JFCEE - S — e Ry A B Ry
Ve - BEEGE R E B A ]
DI AR LTI RERVAHAR - B
1 7 A5 RErv i - A
A R AL F i R AT I SR B R
EHAHEERENAE RRKFEIR
54 o H Rl AH 8% 25 28 P T s dse K
i — » EREEHBEHD)
REMESERE AT -

A B8 FI FH AR o e 2 6z
A B 2E SR B ST 0 FERTE
# g (Mesenchymal stem cell) [y
WoE ERJEIEEE - £E 2009 4
Chen ¢ A #8581 HE A B EWIEE
3L SR B o I A I TP kR
Il (Chondrocyte) HYHER] LA
RNEINE - FLpisthidis - 8
N B 3 B 3 T e B s g 1
G A KB 2 2
MRS BB Y 2E i - ST s
Wy AE RIIRRE - HRTAER ST BAIR
] R i e BB o 2 U b S 2 B4
o A5 B e 5 B A
s i S i - HECETER
(Osteogenesis) gyHHEAIEGE o

£ 2008 4= HF - Inubushi %
PN TN = Sk G =D
HRATIE - FERS AR I AR R
JEE PR 0 A U e B =
% » WA DI e a5 8 B
#H i (Cemenblast) - 1K 5% & #8 3%
P A e A AR BB A T2 TR
e L S PR =
EL {6 A HY 75 Y A i - 0 AT A
T B EE TR - BT
AR 720 - EoAhARN - 2nfEAt

BEIME (Fibroblast) ~ & £l i
(Osteoblasts) Bl BEEZER th A] € gt
A EERGEF Y A B & R
iy o Tarek H. El-Bialy 2 A E s
= HE BE AL AR A A R
FFHEABTSE » g BIE SR
I e BR A A B R e A ey
HRES » R e R R T
AtE 1 s o

e S A i = Y £ T R
I G B A AR A AR TR R
PN - B TS

EIMEHIIEERELE S0 HEAUREN
% - — EARH Ry R DRI
AR - o H Rl B T
FRERRIGHR AT - &= K fH
BEREHNRERBURAT 2012 R385
TSR - TR RS R
I B M A R g A
FHEFHYBIGH - A DU S I
AR BoE 2L E - H
A HRmYUR g LrE

BN RS MR AR
KETETT » Wt 7 RAGS M

(Hematopoietic stem cell, HSC) - ARSI R S RAY A
Cell count after 1 week
S
S 40 -
Z 35 -
o 30 -
325 -
T 20 - \ O Control
2 15 ™ LIPUS
u"” 10 -
3 ]
O 0
0 20 40 60
Treatmenttime (minutes )
Cell count
400
300
200 I I control
100 I * W LIPUS
0 | |
-100 Week1l Week2 Week3

1 RaERBEREREEAFERERIZE o
(Tarek H. EI-Bialy (2010). Low Intensity Pulsed Ultrasound: A
Laboratory and Clinical Promoter in Tissue Engineering)
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FRRREE]—ERRERE » RIS R
TR o A0 AF IF R W I S E
JFREAPA & » 38 FEIR G2 Al Ry 22 /3K
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ZIERG Y - FE AR iR KRR )
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FH B 2 9 2 1 P T SR Y O Tl
AR e SL IV G (Pt
HYSEE I » T R N EEY) o
TREAERM - ZENERRSR
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BRIA /Ny B E LRI ] DA
HIZEHNE L A5 Tk

7> T EEY e B (liposome) ©
AT A R o B e i eg Bt 52 [
%% I A 5 JEE R e 1 1 2
EE S VARSI RoI G L i ke
L - WIRE A A SR AR
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Py b LB n] LLSe 2 S e
AR - HIAEBEVER - It
WF 5 ] et DU BV B0 % it fEE
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FEREE S BN AR A5 -
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B AR GR I R — e R
Vi E B - &K
T IS KRN BREE AR R
R E AR 5 e e 52 i R Y L 4R
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FI3N% AR ER - 1
EEWEYLHE T » BREEHIR 8%
B Rl & 8 (Hybridoma) #8 Hi 8 %
BRI % - PLEERIE &N T8
60% o [fij Bernardi £ A [ FF3eth

BBB disrupted
Drugs leak out

B2 BEREEAREMRERKZBES -
(Chang Gung Med J. 2012:;35(2):125- 39.)

B ] DARI S e VS 2 Y
/MR A TEEEY) (Platelet lysate) »
HaT DIt A5 A s 2 H A s 2
AH I Y M - W By ml DLEAR
H i85 2 R VG - M3 (Fetal
Bovine Serum, FBS) o #ffsX [Fifthft
FeAh A 1 G AR T A
7E I HESHIt B R RSB EET »
BT AR 2 A i 5 o o IR BT AT A
[ 92 JHE P AE I T34 b BUAE A1
WD RO A BB RE T ] o
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=R SR YN T
EASFAERE AR B Ll
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50 Y+ T 0 0 s i o 2 T3¢
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1EFE B B RS T YRR - KR
JEEHE T B R M A g e th
BA—ERBhEE - BH H R AR
B B BRI % e e AR 1 7B
57 o

P A HE BEY) BIR R —
HEZER LIRS BE R
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V) B -WIMSC( I, fH X & B

( Wharton's jelly, WJ) [H'&E » &
0 g (mesenchymal stromal cells
(MSCs), BCRC RM H-WJ001) »
WIMSC #& &R i s A H B
5 CD45(-) ~ CD 34(-) ~ HLA class
IT (-) ~ CD73(+) ~ CD90(+) »
CD105(+) jz HLA ABC(+) Z K
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FE AT i =R B R A AR &
e YRk B D 1) D R M o 05
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N BE AR iR U E Bt LE A &
FeHEEHE E 100% £y HepG2 #Hf -
DU 3R S i B 10 B e
HA R PR ] 2 G 5
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CYP3A(cytochrome P450 3a) ZHE
73 BGHEER S S HEM 22 A A -
2 # W) E fl e BCRC
RM60091 ( B[ NCTC clone 929) ~
BCRC RM60596 ( B[l k WIMSC
M ) RS B W] 7 FAG 25 SR
A > 54 BCRC RM60025 B[l
B < 8K T fifE AR RAY R
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V)& IR 4% | B #% (https://catalog.
bere. firdi.org.tw/BSAS cart/) »  7E
BCRC number §# A RM » ifi 2]
cell » enter By submist search » ZF
Bk SR E S mE YNk i )
PR#maE S HRAE R
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) A% JE 14 4 #% (Corrected Migration Dist CMD
z o
Al L (Corrected Migration Distances, )
Fg -
NP | G6PD | MD MPI | PepB | AST LD
Standard
24.7 18.1 12.0 14.5 7.2 102 8.0, 12.0, 15.0
(L929)
e 128 | 158 | 90 | 125 | 122 | 150 5.0,3.0,10.0, 17.5
(HeLa) ) ; ! . ) ) .0,3.0, 10.0, 17.
Human 12.8 12.1 8.3 12.9 12.4 15.0 -5.0, (3.0, 10.6, 18.7)
B
L8 A 0L .0+ WES 5. -4.5+2
1030728.05 | 12852 | 10722 | 9.042 | 13.042 | 11.722 | 15.642 45
Mouse 252 14.5 12.0 16.8 8.0 10.0 5.5,9.7, (12.8)
Bl E
23.8+ L8 9+ S5+ . 2.0+ O£ K
e 3.842 | 15.8+2 | 12.942 | 15.542 | 7.242 | 12.0+2 6.0+2, 11.0£2
(B)
HID20140902 E08 028fsa RM60025-HepG2.L.0t.02070 Identifiler v1 o T

C_oestim [ ooisii ] GsFiFo

% 150 210 270 330 390
3900
2600
1300 1
oA A 1) A l 1 A A I\ A
= Tt T =
al 15 al29 al 10 al 10
al 16 al 31 alll
HID20140902 EQ8 028.fsa RM60025-HepG2.1 0t 02070 \dentifiler v1 [ ]
[o3stese ] m Di383T7_ ][ D16S539 ] _
% 150 270 330 390

3900

2600

1300

JLIL

AR,
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al 15 al9 al9 al 13 al 12 al 19
al 16 al 13 al 20
HID20140902 EQ8 028.fsa RM60025-HepG2.L0t.02070 Identifiler v1 6] |
[ VWA ] [_7POX D18S51 ]
% 150 210 270 330 390
3900
2600
T ; i T
al15.2 al17 al8 al 1[3
al9 al 14
Sample Fis Sample Name Panel os sa
HID20140902 E08 028.fsa RM60025-HepG2.L0t.02070 Identifiler v1 [ | [ |
[ FGA ]
90 150 210 210 330 390

3900-

2600-

1300

o AN A M A A TN A
i *
al X alll al22
aly al 12 al25

81~ A*QBJFE%BH@HE BCRC RM60025 HepG2 #BiiE
2T (Isoenzyme) JAIEH HepG2( J8IEHE
(STR-PCR) Z profile

) BLEZETNANLEREMEE N HepG2 BB EE DAPI 2
K (C-2) B EENRNERMIE T HepG2 ZABAEAZEE DAPI

A*ﬁ%ﬂﬂﬂ@ﬁ@eﬂf

A) HBRRE R E

EERE o

LBR EXRBRE

1030728-05) #&R A 100% A AZEHHR o

DITHEER + AFP stain(+)
2B CYP3A stain(+)
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