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Abstract

Embryonic stem cells (ESC) is a kind of cells which highly un-differentiate. It has an
ability to differentiate into all kinds of tissue. It could be obtain from the inner cell mass of
blastocyst. It could be inducted to generate cell lineages of any type of tissue. Because its
pluripotent capacity, it could be used to treat many kinds of disease. But when it transplants
into human body, it usually can’t proliferate nor migrate well to the target organ. Previously
study shown that conditioned medium of mesenchymal stem cells (CM-MSC) could induce
skin cells migration. So we suggest that CM-MSC could improve ESC migration and
proliferation, therefore, has a potential to use on clinical purpose.

In our study, we found that CM-MSC could promote ESC migration, and can also

maintain the survival of ESC. In the future, we will use animal study to investigate if CM-MSC

increases cell proliferation and migration, as well as its potential use on clinical application.
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=~ P AR
— - B EEdie
(1) HUH 2 B3 4HAE(A 2 ESC - feeder cell)
(2) "R medium - (] PBS JF/L4HAE
(3) R PBS - fILA Trypsin (AL
(4) fnA STOM
(5) A incubater » 30 mins({sf feeder cell JJ{JE)
(6) HULJER(NEEERATES ESC - 4 feeder cell)
(7) BEOEREREER
(8) HOA medium JE & A IZHH! 0.05 mL 2 FAIA 0.05 mL Sl - fERAMM S &
A EHEAIIEE
—~ B CM B4R AR
F—R
(1) TEALEk& P A4HAR (53 7% 0 hr k24 hrs)
(2) fEEEEOAETIIA PBS LIfRA
(3) JiE incubator > 24 hrs
FR
Ohr : IR eAH (AR E)
(1) BAEAIIA 0.01 mL MTT 125515 4hrs(BfB4HARAE R Formazan)
(2) #hi5Z medium {% - LA DMSO (0.05 mL/well) > JERCE tiiihs - W =5 At
ZERE A DMSO DUHUR G EHYZE FE
(3) %457 30 mins » SIS AR MR EE AR E
24 hrs : ¥ Control 1 Conditioned Medium 1525 24 hrs
(1) Fh#HZ medium 7% > A PBS j&7%:(0.1 mL/well)
(2 JnA -

C : ¥fiE4H » 1 BEfir a-MEM+3 E&fir serum free-medium
4



CM : ‘Elg4H (conditioned medium) » 1 EEfiz CM20X+3 EE{i7 serum
free-medium(ZE: 5 £i%)

(3) JAE incubator - 24 hrs

F=R

R EE (R E)

(1) HUH 24 hrs > SAEHIA 0.01 mL MTT &354F 4 hrs

(2) iz medium % - JIA DMSO (0.05 mL/well) » JERCE EURAS » A S5 ZEFRE A
DMSO LU R e ERYZE 24

(3) =t 30 mins » R EEN BHEEIA{E M EEREL

O.1ml/well

& — ~ 0 hr 96well {HifEE: RACEE:
FEALEAETIIA S A SRR -
B ORI PBS EAGRIE(N (URA [FE MARSTHIATAE)



0.1ml/well

& = ~ 24 hrs 96well 4ipE 4 EACEE:
SLEMRTIIASEHERER - BEOFIIA PBS DIRRE

(N RFEEFEM4RSE - C {3 control 4 ~ CM {3 conditioned medium) -

= Hhg : CM B E
F—K:

(1) 7E[E =1 24 Well 2225 Transwell

(2) 1 Transwell S0 AJRHES - 20 7 (N=1 -~ N=2 Z{HEH 1 2 4HA)
a. 7F Transwell (9_EJ&Hm A 0.2 mL serum free-medium/20000 cells/well
b. £ CHywell TgH > fA 1 Bz a-MEM+3 &7 serum free-medium
c. f£CMEywell NErh > A 1 5 fir CM20X+3 Eifiz serum free-medium

() EMELLEDER - BfE 24 hrs > 48 hrs [

(4) 53 RURE 24 hrs > 48 hrs



B

1)
(2)
(3)
(4)
(5)
(6)
(")
(8)

&Y ~ transwell 24well 4HpE S &
C {7 control 4 > CM {XZ conditioned medium

I

[ 71 ~ transwell ({IFE > L rh Ra A diieaEER o e g
ARSI > WA TP/ INFLISHIRE (6 fioR) (E A 2

it 24hrs 12

LU T-2GEE Transwell, LER4HIREFERGHT /£ Transwell £ g
Lk L kRstE - DURERIHEL PBS i I @ 4mRE KRR

Tl Well - i B R T e 4

FE T JE A 0.08 mL alamar blue Hu7

&Y incubater 4 hrs(ZH )

FR G mix #5745 > &{E well $5H 0.1 mL 7% 2 96 well 2
FI P23 I E R A - DA blank iR AR A 22 (15

7



F=K
(DE®E EAU7% » BIRDHISEROEE
Y~ B =-1:CM B H C IS Z(TUNEL)

F—K
(1) 7£ Chamber Slide 1 f& A 4f{ftZ(50000cells/0.2mL STOM/well)
(2) L& 24hrs

FE K
(1) JEBRAT— RV R
(2) FHENIA serum free-medium+oa-MEM(3:1) 0.2mL/well
(3) NHEMIA Conditioned medium 5X 0.2mL/well
(4) £%& 24hrs

N
(1) {4 PBS J& 7k Chamber Slide
(2) HlEZ & A methanol (7 2 Bl ], A DAL & 4HAE e 2 L)
(3) & }2-20°C JKF 5min
(4) fihEz 1% PBS JB 2L

(5) i1 A TUNEL (enzymc solution 10%-+label solution 90%)0.1mL/well(3 B4 DNA

Al 5% )
(6) 5/ PBS j&7:1% » il A Hoechst Z44HfEI4% 10min
() BRI HEITE A

(8) IR EATER %S
h~ EE=-2:825 CM HAfH #5228 (Brdu staining)
B—K
(1) 7£ Chamber Slide f& A 41if(50000cells/0.2mL STOM/well)

(2) iTE 24hrs



F K
(1) JEPRAT— R AR SR
(2) _E#HEDDA serum free-medium+oa-MEM(3:1) 0.2mL/well
(3) NHENIA Conditioned medium 5X 0.2mL/well
(4) 523 24hrs

N
(1) fSEFH PBS J&75E Chamber Slide
(2) stz & i A methanol (78 & BT AT, I DAL E 4HHE 5o 28 £1)
(3) E}*-20°C JK#8 5min
(4)3E V%I H20, 10%+ methanol 90% > Ji& 10 mins
(5) 5711 A Denatartas solution 30mins
(6) /5 5:1%& 1A blocking buffer 10mins
(7) EREEHRAG RN detector Ab 60mins
(8) & & 1A HRP 10mins
(9)5%1% 1 A DAB(DAB 3%+ substrate reaction buffer 97%) 10mins
(10) J&E & 1A Hematoxylin 2mins
(11) {5 FHZEER/KIE SR E LA othanol 95% 30s
(12) A ethanol 100% 30s
(13) fim A xylene 30s
(14) £/ - (EREE MEZ

N~ EERIYCM SRR E AR A s 2

F—K:
(1) 7£ Chamber Slide f& A 4Tif(50000cells/0.2mL STOM/well)
(2) & 24hrs

FEK

(1) BERAT— R AVAIE R &R



(2) _E#HEDDA serum free-medium+oa-MEM(3:1) 0.2mL/well
(3) NHENIA Conditioned medium 5X 0.2mL/well
(4) 5z3&= 24hrs
FE=K
(1) fSEFH PBS J&75E Chamber Slide

(2) fHZIZ LA paraformaldehyds (1 F5bk: A & E 4HAR)

(3)F#FF 10 sy
(4) A Tritoo X-100 0.1% (ZZZEHTHT) Smin(H DAAHIREE FL)
(5) (£ PBS /&

(6) i A. Rhodamine-Phalloidin 0.1% » B2 /KkE & 40mins
(7);F 1% A Hoochest 10mins
(8) B ETTE A
(9) B N ZE AR S 2R = R
t - BEREAEYER
(1) (R C:3:f884H » 1 B fir a-MEM+3 Bz serum free-medium
CM:EE#4H » conditioned medium 5X
B R HaErAtiAt 24hrs
(2) i [EE R > DA 10%cells/mL 23 BIFT AEER T
Q) FFEE R AN - 49 2 8 A TRERE U A

Condition

) Control
medium

10



=+ 2
2 ~ PSR R
— HEg—

0 H/10000 N=1 N=2 N=3 N=4

1 0.26 0.44 032 0.36

2 0.37 0.47 0.36 0.44

3 0.38 0.39 0.26 0.39
1 0.336667 0433333 0313333 0.396667
24H/10000N=1/C ~ CM N=2/C (M N=3/C CM N=4/C (M

1 0.16 0.32 0.16 042 0.1 0.28 0.16 0.37

2 0.18 04 0.12 0.45 0.17 0.34 0.22 042

3 0.17 0.28 0.12 0.35 0.13 0.28 0.19 0.38
g 0.17 0333333 0.133333 0406667 0.133333 0.3 0.19 0.39
EE(E 0.50495" 0990099 0307692 0.938462 0425532 0957447 0.478992 0.983193

&7 ~ Eh—(10000 cells)y ' R AAE S E]

0 H/20000 N=1

T4

1 0.64

2 0.77

3 0.68
T 0.696667
24H/20000 N=1/C

1 0.33

2 0.3

3 0.26

CM

N=2
0.65
0.72
0.67
0.68

N=2/C
0.7 0.29
0.65 0.29
0.59 0.24

0296667 0.646667 0.273333

CM

N=3
0.66
0.66
0.6
0.64

N=3/C
0.5 0.28
0.53 0.33
0.62 0.24

0.55 0.283333 0.543333 0.253333 0.436667

CM

N=4
0.56
0.67
0.56
0.596667

N=4/C (M
0.59 0.23
0.61 0.31
0.43 0.22

0425837 092823 0401961 0.808824 0442708 0.848958 0424581 0.731844

041
0.44
0.46

&~ B 5R—(20000 cells) L {E R A A E]

11




I C
1.0 T — '

*

_|;(.

0.8 -

0.6 1

0.4 -

0.2 4

Fold of cell proliferation at 24 h

0.0 -

10000 20000
Cell number
[/~ B B (— )4 B = DL El o /£ 10000 cells/mL 120000 cells/mL
HIAMREERE T » L serum free-medium F2E0% 2 7K1 CM

RSN > TR AR B ARV B R -

FEANREAE L E R > MBS A I A BRI R R B B e & 24hrs 1%
AR ENFE AR EE NS > HELAMNARE SRR SRR AR AR
A% 50%HY & > A0/ \Aor > A R E R R R B R AR B 5 T RE S R (A R AR Y
FERE ST (BN RRERS e S A R & -
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C EHhgT

24HR000CN=1/C  CM N=2/C  CM N=3/C N=4/C  CM
1 025 045 028 03l 084 081 084
2 029 031 018 038 088 079 08l
3029 038 029 036 0.93 08 084

PHg 0276667 038 025 0.5 0.773333 0.883333 08 083

[ CM/C__ 1.373494 CM/C 14 CM/IC__ 1.142241 CMIC 1.0375|

48HR000CN=1/C  CM N=2/C  CM N=3/C N=4/C  CM
1 0 09 075 08l 083 061 067
2 075 08 071 0.8 073 057 067
3. 071 084 074 082 069 062 068

PHg 0733333 0846667 0733333 0.8l 0.75 06 0673333

| CMIC_ L.IS4545 CM/IC____ 1104545 CM/C [25CMIC  1.122222 |

(&L ~ Transwell 24wells 2728 i A SIS & IR 4G E0R A
20¢ 20

5 15} S 15f

s s

0 (2]

; g

E 10} ‘—2' 1.0

S 05} 5 05}

o o

£ 2

0.0 0.0

&+

FELIRRE B SR > SRR Transwell HYANHLE (H - EERAHEIEIRHAVERE A

E 1.3

CM

Cc

CcM

Transwell 24wells 2835 5 Y 4l A 85 & EL I RE (A [ o I . 24
hrs(Z£_ 1) & 48 hrs(f5 )11 transwell @l serum

free-medium B8 2 BN CM U B2

i3 transwell FREEHIELBIRE %

sT R AAEE

Fed A R E R R R B A vl e (e ARG A RS B -

13



= - BB -1 CM IR E TR B2 TUNEL)

=gl Control 41 Conditioned medium 4H

TUNEL

Hoechst

[E+— -~ 200X ZE%ES T Control 4H ~ Conditioned medium 4HAY4HBEE T 45 7R &l
(TUNEL) 5z H 47 Bl IE ) 4Hpf A7 B &l (Hoechst)

14




A A Control 4 Conditioned medium 4H

TUNEL

Hoechst

B+ ~ 400X ZH{%$S T Control 4H ~ Conditioned medium 4HAY4HBEE T 4 47 &
(TUNEL) k2 E457 Bl R 4l Ff (7 & 8] (Hoechst)

FREF— ~ [&+ 1] PAZE3R Control 45 Fra Ay 2@z Conditioned medium 4HBHES »
o] PLEEHH CM BES7A RN R D4R T

15




g~ EER—=-2: % CM Bl E ST 2 (Brdu staining)

E 8 7 LAY (\ g 9:""“,' ‘
¢

T o

v PN ) R Y

ol 2 .) e® p ‘.: _‘Q&; I i
‘p,‘:‘.. » : ;‘J ‘d J T el P

. R

&+ = ~ 200X ZHfuEE T~ Control 4H(7F) ~
BB AR

& --PU - 400X Zaf&dE |~ Control 4H(7F) ~ Conditioned medium 4H(45)HY4HME
LA E

16



:

s

ErdU-positive cells (%)

"

c CM

[B-+7 - Control 4H ~ Conditioned medium 4H A 4TFEHE B3 B

Control 4475 BrdU positive(4HRE#E B &5 22T 50% /545 > 1 condition medium HYZHFIRIA 70%
A AR TAHRR 2 > RIEE A DAHESR condition medium 75 (€ 74 HE 2> ZLA LR -

17



i~ HERVUCM SRS 2 S

KE ] Control 45 Conditioned medium 4

Rhodamine-

Phalloidin

Hoechst

mix

[&-F7< - 200X Zfg#5 T Control 4H - Conditioned medium 4HYARHEE 4253 4filEl
(Rhodamine-Phalloidin) ~ E:4% R i@ 4y 8] (Hoechst) K 25 ]

18




A A Control 4 Conditioned medium 4H

Rhodamine-

Phalloidin

Hoechst

mix

fE -1 ~ 400X EE{%$E T Control 4H ~ Conditioned medium 4HAY4HREE 2255 Al
(Rhodamine-Phalloidin) ~ 357 i1 $f B YA ARz B 8l (Hoechst) Kz B8 [

B 75~ e SLEAVEL - ARAN S22 - BRI LI Conditioned medium ZHAYAHAR S
ZRER T #EERCR > S YT YRR R - TAEET—PHAY Control 2H - A LUBZERYE
TS 4RO IS MNEL NEHETE - {H Conditioned medium 4RHY4RREE 2RI T AR S 2 - Wik
HMEf -

19




N BRhEYER

&+ /\ ~ 6 FERE & TFT A Control 4H -~ Conditioned medium 4558 I 4HREAY4E K (&
B /2] B Conditioned medium 4H > #51H] 5y Control 4H

CM

BEAETR L W H BEL |BElm)
1 1.873 1.891 1.427 0.523 | 2.643352
2 1.617 1.62 1.095 0.523 | 1.500171
3 1.467 1352 1.022 0.523 | 1.060131
4 1.136 1.194 0.738 0523 ]0.523529
C

BEARTT L W H B8 |BElm)
1 0 0 0 0.523 0
2 122 1.622 0.989 0.523 | 1.023549
3 0.741 0.85 0.525 0523 ] 0.172941
4 0.512 0.554 0.456 0.523 | 0.067647

[+ 7L~ ERERFEIRE A NFAEE R R LR BIE] - FyEbEsE—

ZB&ER C M
1 0 1
2 0.68 1
3 0.16 1
4 0.13 1
i 0.2425 1
SD 0.2998 0

BV A NER - E

ZE CM K/NEy 1 ZFEL Control 4 ~ Conditioned medium 45 A /)NER{E

20



&1/t B LAE T B EhAUAERE - Conditioned medium 4H#% Control 4HBAZETE 2% > Ml 1
TUFAE Tt sE B 2 W & R g Ae fE LL K472 0.24:1 > 35AH Conditioned medium 1£3 B8 N
EREEENT - Th7REES A Y H AR AR FATRER -

— ~ [EESYERR I EE AR (e AR Ra e AH PR AV RS Bl - T AE4HREI A4 05 T AHE Control
4H o A DAKERF HE AR AT -

~~ Conditioned medium 4HAYAHAEE T L Control 4HIR/MR S - MAEAAEE R H
Conditioned medium 4H K&J/E Control 4H/Y 1.5 % » B[ LIHEET Conditioned medium ¥}
TR A7 S AR B AR ) -

=~ Conditioned medium HHVAMAR S 28 Ry - ~ MR - HAMEREE e > ATLHE
B Conditioned medium ¥ 4HAEIISENI A #E N2 -

I~ B ERER > RN SERZENEE T » {28 Conditioned medium Fii%
E AR AERT L Control 4HFTEFEHYAGTASY Sy 1:0.24 » HRESZHF Conditioned medium
YRR -

21
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