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The present invention is related to a pharmaceutical composition comprising cells committed to the
generation of heart tissue and at least one pharmaceutically acceptable excipient produced according to
internationally recognized standards for pharmaceutical product manufacture, a process for the manufacture
of such a pharmaceutical composition and a kit for the administration of said pharmaceutical composition

which comprises a container containing said pharmaceutical composition.
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‘ The present invention is related to a pharmaceutical composition comprising
cells committed to the generation of heart tissue and at least one pharmaceutically
acceptable excipient produced according to internationally recognized standards for
pharmaceutical product manufacture, a process for the manufacture of such a
pharmaceutical composition and a kit for the administration of said pharmaceutical
composition which comprises a container containing said pharmaceutical

composition.
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PHARMACEUTICAL COMPOSITION FOR THE TREATMENT OF HEART
DISEASES

(i)
[0001)  ZRZEEAGRAERAN LR B Ll 2 H BT JRAORR R - K ZEemBC

FEABEVBEBRBEENEE - RER  ARPRLT EEDEER
4 B0 U AL I (cells committed to the generation of heart tissue ) LAKZE
> —TEBEEE F AR (excipient) FRELRAYEERECTS » DURATLALR
T R R\ BE R T R A T ERRETE  HPAT
A AL AR B BRI 28 PT O ST HE ATER Y

[ FeriEdir ]
[0002) #AREE 4 (Regenerative cell therapies) HIEZEMEEINTE

EHEBERENB RIS  fII0 - EREZIEHERRRNIIER Ek
18 WEEEEEEBHEAZE - LEERRMLNESE - KERXO
FHERE (cardiomyocyte) » AIMBRRIE » EERATHENEE » WRIT
ERHELE o 4 ORRIRTE I RS AR STISECRA - stELLIRE
BRI LR — HREEAIYPRE -

[0003) 3R SRS R B MEfHARAS L N BRI - 5
— (CLE YR NET ASN SEERATAE (naive adult stem cells) » IAHEES
(F BB IHIEEY (cyotype)  EHFEHRIE » B —LREEHRRTX
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[[03% 12 F 26 H&RE
ARNIHE AR FEHERF L - NEOBBER AR N B B /5

fiiT > fEAbdel-Latif A. AR 7' Adult bone marrow-derived cells for cardiac
repair: a systematic review and meta-analysis’ , Arch Intern Med. (2007)
167:989-997 ; [F A R RAEES [H 2 E M E A pl0E - R THE
FRERIRSER @ B - ARHEERN R SR HESTHEEARELZ
i > o5 FER A B S RS DIBAE A% (guiding naive stem cells towards the
generation of heart tissue prior to delivery to the patient)

[0004)  RAFS LB A S (B sEISR U BB R Fo 0 2% 8 25 22 B AR iAo
FarERE o AR R A 8o - Behfar A > £ Derivation of a cardiopoietic

population from human mesenchymal stem yields progeny’ Nature Clin. Pract.,
Cardiovasc. Med. (2006) 3: S78-S82, AR Behfar¥ A » 7£ " Cardiopoietic
programming of embryonic cells for tumor-free repairs’ , J. Exp. Med. (2007) 204:
405-420 ; ° AR B RBEEHEWRESEST (Mayo Foundation for Medical
Education and Research ) B9 Terzic A.#0Behfar A. F7 ¥ & 89 & F] WO
2006/015127 ~ US 2008/0019944F1WO 2009/151907% °

[0005] _ESfir9fE%E - HEFEFIRAE R B RRAEFHMIE naive
adult stem cells, mESCs ) #5 & & LR M4 BiR T (cardiogenic factors )
MR B BIFTER . " SERIEEERIEC Y (cocktail) | HHF » mESCsHHMEE
BRI LT DUEE 42 D BEAR RO M - 207EWO02006/0151275 R Ffrailt - &
mESCsiEZ B MEMIME (cardiopoietic cells) #HRFIFEZENYE B, (AT » oI
LEERCUBEEERIZER - AL » ER NIRRT mESCsiE# By, (R Ml ¥
PB4 2 F E B - SR FIESCsHHRBERIAEE 2 4 (tumourigenic )




1492707

[[03% 12 F 26 BE#E|
bt S EFSRIEREIGERE T 2R - bt EEEEEELR

BEREFPHEZES LET - B OFEMRREERSE R PR - (R
{SEFIRY -
[0006] R ABMMAIERERERERA EEHRLEREER - Behfar

Z N fE " Derivation of a cardiopoietic population from human mesenchymal

stem yields progeny’ , Nature Clinical Practice, Cardiovascular Medicine (2006)

3:878- 582, M T — IR EEERERBIEMERIE - £ " US

2008/0019944 , o » {ERGEEAAE (mesenchymal stem cells ) FERLHYLFRAHAE
( cardiopoietic cells ) HIBATHIEREIR -

[0007) E&/EEMRE FASHE CEMEAERRRT (cardiogenic
factors ) W% R EEEHIED 75 AT LAERIE ¥R (mesenchymal stem cells ) 734t
O BN (cardiopoietic cells) - &WO 2009/151907 -

[0008])  REA N LB AERY SoRT B4 fi A E Abdel-Lauf A.
== N+ T Adult bone marrow-derived cells for cardiac repair: a systematic review
and meta-analysis , Arch Intern Med. (2007) 167:989-997 ; & » AR Z 5|
AERh o B4 —EBehfarZ ATE © T Guided stem cell cardiopoietic: Discovery
and translation , J. Mol. and Cell. Cardiology (2008) 45: 523 - 529, & » #h&fm
T RO EFERMRET OREA

[0009) BEBRENEMEMRERRK EEFERRE TR — KK
B o foEEESIh - HRERRIA SRR - RS - EEEEWEA—E
REBBENEINERE S 2R T R OBERAIRRRI A £ Y%
BERNAE TR -



1492707

[103 % 12 B 26 AEEH]
[0010] AZEBAMRGR TERMEE SRS E —ET U AIREEE

K5 AR A B —FEEEHAC /5 (a pharmaceutical composition) » HAEL &KL

CMFAE AN (containing cells committed to the generation of heart tissue) LA
B ZEA—FERIEE (excipient) @ EARMRIBBIGEIATRISSEITHERTRYS » LA
K — TR T R LR TR SRR R F A - M PRISF AR B0 D AR AR
FOARRER BIER I - W BEEEREE - B EER A BB NLER R T
REWLARSETFAE#ZH (delivery into the recipient) ©

[ZHAE]
[0011] FE#H : TEEHXERIZEETD  BRIFESHIMER - TRITSIS]

SRARITEE E R AE -

[0012) 4% "BMMSC , @B RHEE#MM (bone marrow
mesenchymal stem cells ) ° 437 "ThBMMSC | X AR IEH) & #a k] E wri
B9 (BMMSCof human origin ) ° |

[0013) 438 M.0MEMEAE, (Cardiopoietic cells ) 25 —FfEHRIZLHY

“npF=IE A (an intermediate cell phenotype ) * ELHG A i L B AH A HRIR 52

452 B ( committed to the generation of heart tissue but not yet fully
differentiated ) - EAFFEE @ SRR FNkx2. SFIMEF2CHIRERIAZEE DA 1%
HHEEEH (sarcomeric proteins ) ( BehfarZe A » T’ Derivation of a cardiopoietic
population from human mesenchymal stem yields progeny’ , Nature Clin. Pract.,
Cardiovasc. Med. (2006) 3: S78-S82, ) - LEMMEE 7 HBIEE

( Cardiopoietic cells retain a proliferative capacity ) e /[MREAHMIHL AT CAFER
MHENS - BE 0 BAERR - NERARERMEN (mesenchymal stem cells)
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ANERRREFAE (TEERBAERE) - EAEIE(embryonic-like

stem cells) ~ AIEEZ ML EEE MM (inducible pluripotent stem cells) B(ELAAH

[0014] #FA FEEARRS LB SR OBEHER
Z2PIBC 75 4 (cardiogenic cocktail) 4457 " SRR EHZERIEC YT 4 (cocktail 2 FEE S
EOMERERZRB LI EBEMER (LERER)  £RZYE

(cardiogenicsubtstance ) ZfHE °

[0015) 4438 " vl LERMMA < P E , (cardiogenic subtstance )
e fEFIAREEEAE - NP DAREMME LR DRI E -

[0016)] 43 T38% , (Confluence) FRfERFEZMMMEEEDR
ZEREIR - TEEEGA T MRS RFIHEER -

[0017) 44587 E%EIE | (effective amount ) JE 18 7T 3 B FRHARI RN -
4 T 7 FE SRS SR B SR AL L 5 < B & - FTER R ER B 2 LIRSy
B18 - #5 - B4 - 8RR LEThEERISE - TRAVER » BIBIEA -
AR EFTERNEN—FER - ELBEF SE R R T E R R E T
FEESHE TEREE  WRE - EEEETEEEIFAEEMmEESRE > I
A ERSEES - BB - EREERRE (epigenetic) B - FIZEWIET
AR - Fit 0 FTH—EREY TEREIE , BN RERY o A EERE
A T EREIE | R TEMAER SR EE TRIH —EREE T —
R AN BORE Bl 3 TFAEGELEFRANRSEMICAHE -

[0018) s MERFEEI, (Excipient) i —ENEHLAIYME » AlfF
B EMEYERETEE - RSB T 0 TiEM, (acive) WETRE
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[[03 % 12 B 26 ABIRE|
EEB IS T ANBUURSEARBRI - ZEEEERT @ EBYER LIS

BEORMEREEIZF - RTEE—REHEHS - B LA
4 ERE - EULEEREERERRIEEYE - RIBHETHTE - 28]
WP GEATENREE - 57 EEEMERESERE - IMAREE]
A UHEREEEREE TEE L T - EERE - TTLREEYE
TBE R RS RARER - SERELHIREFRR (shelf-life) {EHEAHBE
fE L EEHFS]

[0019) 4&Ed "433EEST ) (proliferative capacity ) 245 » FEAZEHANY
HEZRT - MMEIEE -

[0020] 44Ed " 47 ST (viability)BFE/EAZEARIMESE T - HIMETIK
WCHEEE (trypan blue)FeRl » RZRF IR 5E4F (integrity) -

[0021] 443" fEIRE (subject) " #EZHE L(recipient)F1" BFE (patient) -
BrIEF RN IEANLL - BRITEHFIERER LBRFECLDEIIREREHFE
DIA B AR RO 22 L C T R A IR PUEEN Y - (BB B R
B UBEREVLIESRER E BRI A& -

[0022] FEAHNERAZSH - HEIR—@E - :E{#E@ ° an ° the)AJ[F
R EI5EAERAIEE - BRIFE A BRI SN 2 19t - ERILL
fign : T —{EEARD , ATRRE—EM - AT RRREIESESEER T —
BYE ) & T —EREYE ) TURER-—EYERKEYE DAk
mENSEYENREYE ; "EEEE, - " —EEE, TLRKERE
AN — S5 - DAERHE

[0023] FBRIESHETER GRITDEEZEIATR KRBT EEIE

6 S
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[103% 12 § 26 B&EE
HHEAFASRREAFIEREAEER C —REMALAENEZHNE

% o BE LB LSAH R BT 278 5 AR T DUR 2R B e SRl A A 3%
B > DUT ECai— @ BRI SR L -

[0024] ZELATRIRFMIRGL S SFSAAENE R T H AT R HE
R ST RAIIRAE - AR > WINEAERPEERMARME - BFIHH
BRI LAE R A B e T E i - ot - BRRARARRY S ~ T2 - M
RS WMRMEEHINFCGE LIRS R A A R ERav AR, -

[0025] AEEBA{RABRATAZESEC ST (a pharmaceutical composition )
HEDOETLERS OREAERNMRAED —EEEE i RIHBEHE
(excipient) » A AZE 4 L JBAH BRI RE B S AT AR R B IR R0 AT Y BT HE R X
/g - FEEEEE F AR —ERER - P10 B EIRE I LUE
17-196 CEOCRIMMS BAR T LUR FTFE0 CE+HO CRIRFRIRF I FEHZR
HY o B0 REFERE—TEE ST - BRBREE - TEEYE - BE - K
Sy - —FAELEEME (dimethylsulfoxide, DMSO) -~ HiH (glycerol) - FEWE

MiEEZEE (serum albumin) -~ ¥iEHRE (trehalose) AL TEHGHIRIFR -
B0 - BT UAREEINEET - STBET - S5EE T - BT - BEETSWE
RO FIFE RS - BUA0 - BEAREER T AR S A BIEIR (HPO ) - BRERAR

(HCOy) - HEPES(4-(2-hydroxyethyl)- 1-piperazineethanesulfonic acid)=F ) E#Y
TEHMEREE - fla0 » TEEWETHEHEFMERE (lactobionate) - FEHE -
HER (mannitol) - HEFESFYWENREERIG - #120 > BEILZ
Dextran-40 - 120> (424777 LA & B B E (adenosine ) ~ B & EHi( glutathione )
LYYEWEREREE - B0 - EO—EEE FAaRZEPRgE—S

7
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BERV—ELTYWE  £REE - MEEEE (cytokines) ~ MzsmEHE

(organogenesis ) MERARVEHE ~ B - [MVIMRSHEY) (platelet lysate) ~ [
1%~ FINI R (FAZRTERS A (in vivo ) B HEMIRE) ~ #HPER] - EWE ] - B8 (matrix )
W (scaffold) WHRSETES ©

[0026] HEFIHE FILIES LEEBHIAINE T L2 B scR it
MMIRTAMZR - BFIEIE - SMMEAES - BB - 788 (embryonic)
RRAAE - SFEMEL REERAIME (induced pluripotent stem cells, IPS)  ~ ‘B #E57 B

HAGEE ML LR (Marrow-Isolated Adult Multilineage Inducible cells

(MIAMD)  ~ /O B Er TR (resident cardiac stem cells) ~ fE## (vegetal )
il - BECEREHE - AR - BHREERS@EA TSI ER
MM EEERE S B - BEAEA - B ID 37K (amniotic fluid) ~ A
R (menstrual fluid) ~ MRS - HHEGE - FIZRA AL BRI 2
FLEVIMERE - BHIRE  WABYHMEEEAN - H - - F  F  NE

(mice) ~ KB (rats) ~ BE (hamsters) SEAMEBILEY) - HHHIE
3B AR B BSHHRD (autologous cells) -~ [EIVEAAMD (allogeneic cells) - 3

[EIVRAHHE (xenogenic cells) BHEAHES -
[0027] BHBZE > HRABOEERSS MRS G R
(cardiopoietic cells) ~ BHHETE » LE MM AT AR MM 2K © BIANEERC A
B #e4HA (human adult mesenchymal stem cells) ~ AZEMCBEEAIE (NME
EANEMETEGE) - EIhaEr il (embryonic-like stem cells) ~ (OB EE&F
AR (resident cardiac stem cells) ~ FFEMEZ HEERMIM (induced pluripotent stem

cells) BREAAHFEIRIRE MU °
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[0028] HEFIHIZE  EERVEELECHIRE {ERIZRIFEOEMR > &

S{ERME R O (cardiomyocytes ) ~ [MEKF A (hematopoietic cells) *

X K2 BT AR At (endothelial progenitor cells) ~ AEAARHAAME (adipoblasts) - AgAA
#0AE (adipocytes ) ~ BB REAIME (chondroblasts) - #UE Al (chondrocytes)
B RHRE (osteoblasts) ~ HHHME (osteocytes) ~ IR (neuroblasts)
AR HAETTAERE (neurocytes) © BFIEYE » A 76 LEMM(SATE IR
EEZRATE0-50% 2 18] » {ERIFZFE0-15% 2 8 » bb4t - Al —FE3E O IR AR
(5P E AR EEBIaT E0-50% 2 ) » (Bt Z1E0-15% L [H] -

[0029) AZBAtLRAERN—TEZESEC YT T ARSI AR IT I O
B (ischemic cardiomyopathy ) ~ &%/ (A ZE (acute myocardial infarction)
1840 UEZE ( chronic myocardial infarction ) ~ JEBRIN % (M EES ( heart failure
of non-ischeic origin) ~ BRIMM/(#EE98 (heart failure of ischemic origin) 3%
HARD - |

[0030) AZEEAROABRE — MR ESE T ERCKEER
% HESLUTIR:

- S B4 RCUIEAERRRE IRIRTII -

- FEA] DAEHIR A B U BBAR AR A R T S Al

- BRERTIEE BRI

- GRERARRINA D —EZEE E R R 2RI

[0031) FAEFINE BIRER AR LA IE > —BEEl
R ARG OB E B B (cardiogenic substance ) 2  BIA0 -
Al (R L EMAK A R WE W LGER  TGF- 81~ TGF- 82 TNF-a ~BMP 1 -

9
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[[03 % 12 A 26 BEHE)
- BMP 2~ BMP 4 ~ BMP 6 ~ FGF-2 ~ FGF-4 ~ FGF-5 * FGF-12 ~ FGF-13 ~ FGF-15 -

FGF-20~ H [y #1417 (leukemia inhibitory factor, LIF ) * VEGF-A ~ VEGF-C -
%E%%%é%@% (insulin-like growth factor 1, IGF-1) - 4436 (interleukin
6,1L-6) ~ {RHEFEA (Activin A) ~ o EEMIEF ( o thrombin) ~ TRAGIREL (retinoic
acid) ~/[VEEH] (cadiotrophin 1) ~ (x4 FEC (cardiogenol C) FEBEAE(
HIREHE -

[0032] HBFIHIRE » ABEARIEERF (the process) EMRIREIESE
AIRYSRBEEYE - HESEARE PR ESEIRIETREEE - a5
B AN E EREF B IKIEBIREE T RREERYEE  HaSEiisE ReY
Bk —ES BREUR LUETTIE Y BRI EEHE (performing quality control of
the active substance ) °

[0033] HFIHE SEEHERFEESS LT HEED—EEEHE
& * MRS A2 EIE (identity test ) ~ #5E HIE (homogeneity test)  FEEHEIZA ( purity
test ) o BFIEE » EET ORI ERER O FEER - SEEERTa LR
ML ERBEUTEHRE BEIEL—RBUTERKHERFEER

(homologus ) BYZFRIEE (expression level ) ZI3&HM:Nkx2.5 * Tbx5 ~ MEF2C ~

GATA4 ~ GATA6 * Mespl ~ FOG1 ~ FOG2 ~ Flk1 - HF|#E » FEE@IBERT >
R IR I TSR R AEaPCRIGEI BB N HIBE E D RfEe8hn - B
FIHIZE - ERBERLEESIMRE OFEMRR - ZREES R
BT BT G - B3 E D — LT % K (polypeptide) 3¢ H [F] ¥7
(homologus ) EEYJHHE N ¥ IRAHRY & 20 © Nkx2.5 ~ Tbx5 ~ MEF2C -

GATA4 ~ GATAG6 ~ Mespl ~ FOGI ~ FOG2 ~ FIk1 ; b4 » Nkx2.5 » ToxSRI&

10 S
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(1032 12 A 26 B&#E|
SE—gE-SEBRELFEMRR MR - BRRIE - EEFEE KL

HUBEY-—EFEATIREXEFBEAENREZELE

(immuno-labelling ) ZRZZF| : anti-Nkx2.5 ~ anti-Tbx5 ~ anti-MEF2C ~ anti-GATA4

anti-GATAG ~ anti-Mespl ~ anti-FOG1 ~ anti-FOG2 -~ anti-Flk1 - HF|#IE » EF0
B 400 R 4 B 1 A B 9 8 E (homogeneity) & RS0 % BN 2 9 E &
(homogeneity)Z2&8 - FFIHIE - EFAIE A LEMIE ARIITE & (homogeneity)
WIERIRS0% @ B EEN85% - BFRE - RKRHIIE S S HE
i LU REECY) (surface marker ) FIFTREHY RRIEAZEC % (immuno-labelling )
@ 2 IR 1 CD105 ~ CD90~ CD133 ~ CD105 ~ CD166 ~ CD29#1CD44 - HCD14 »
CD34F1CD4SE £ EIZEECY) (surface marker) PN REFEICEE 2R
1% o BFIHIE » ECD34 - FABP4 ~ B#53 (Osteocalcin) ~ HZ&EH (Nestin)
KM YH7ER B E]JFEEEE (homologues ) HIFRIR B AN ES HEH M 5y -
IR AU - BFINE - BRRBREEINERZ L PCRIGHIEEE -
ERHE  HRAMRERLEMK - AFI1ZE - HREMRGAREERT
o Fa AR OFEMBERZWET - HFHE - MERRFEEER
4= Y FE 2% (bioreactor) * TMEXE YR FESS B E D v LUBHTATIIEE E £ ~ 3¢
BHAEENSEE - AXTUSMESERREREIZENEER
%ﬁ °
[0034) EMEZHALIAIRAEREEHZELE T EARBANNLERR
ROBEEFERRREEAEER - BA0E - EEPEARTER LME
RAEELRZE - BRINE > EEKEABTRIBRMOILRKE

(ischemiccardiomyopathy ) ~ Lo AEZE (myocardial infarction) - BRI (ol

11
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208 (heart failure of ischemic origin) BYIESRIT/CMEES (heart failure of

non-ischemic origin) e

[0035] HEFIHRE EEERLAEFEREUATARFEARE L
ALAEST (intramyocardially) ~ /O/ELBEAEST (intra-cardiac) ~ FEARPIEST
(intra-coronary ) * JLAAPIVEST (intra-muscular ) ~ 758 (sub-cutaneous )
HEREE 5 (intra-peritoneal ) ~ 5 AEST (in utero) ~ B3 B HMEST (parenteral )
ERMIEES (systemic) © AHAYZE » EEEELE S &TFEH—EEE -
¢t BB EAE SET ONREST -

[0036] BAZGA AL AR AR AR v CAR 22 A —f& DUR Firdi A9 =] {2
{8, AR AR 2 W R BB 88 © TGF- 81~ TGF- 82 ~ TNF-a ~ BMP-1 -

BMP-2 - BMP-4 ~ BMP-6 » FGF-2 » FGF-4 ~ FGF-5 ~ FGF-12 ~ FGF-13 ~ FGF-15 -

FGF-20 - = I 1] F (leukemia inhibitory factor, LIF) ~ VEGF-A ~ VEGE-C -
FEEEZE4 B KT (insulin-like growth factor 1, IGE-1) ~ /i EHZ6 (interleukin
6,1L-6) ~ {BHEFEA (Activin A) ~ a BIMES ( athrombin) -~ TRHEIERE (retinoic

acid) ~ [MVEE&EZ] (cardiotrophin 1) ~/[»43&C (cardiogenol C) KL

B EEE -

[0037] HEHFLERRENTRE LFEMHERER I WERESRHRE
WEEERIEC T P LARAE A » DA Z BB RIERRSI A - B0 » afLMER S
TGFB-1 ~ BMP4 -~ a-&¢[MMEE ( a-thrombin) HIEREERIE S - HEEE
2 EFE (Cardiorophin) ML 6HIZEREELEIRL /> 2B E LEERC

(Cardiogenol C) FITRHBMEES (retinoic acid) HUZEREBEBERIEL /5 - 55—TE%E
B EZERIEC H Al S TGF 5-1 « BMP4 »  ##IMAS ( o thrombin) -~ VEEE

12
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( Cardiotrophin ) FI.(»4%C (Cardiogenol C) - N 5B —fEZtR FHEEEIEC 0]

AEEH—FELNT Y&  FGF 2 ~ IGF-1 ~ {E5#3A (Activin-A) ~ TNFa -

FGF-4 ~ LIF « VEGF-ABHAA S - Ef LT LAEEFGF 2 ~ IGF-1F{@EEA

(Activin-A) -~ Ht & B BERBELEBEK ST UELBERERA
(Activin-A) ~ FGF-2 + IL 6 ~ IGF-1F17R#8RERE (retinoic acid) ° HAhEHE
P2 I ZERIED 5t ] LABDTNF @ ~ FGF-4 ~ LIFFIVEGF-AZ 89— {@E K
%A -

[0038)

i3

Hep—fELA Tl E LR 2t R R 2B 5 i &
KB R B LU TR TGF B-1:8ZF+1-5 ng - BMPAEZF1-10ng ~ LER
% (cardiotrophin) : FZF0.5-5ng * a -EEMEE ( @ -thrombin) : BEF0.5-5
BN~ M EZEC (cardiogenol C) ¢ 50-500nM -~ FGF2: & ZF1-10ng ~ IGF-1 -
FZFH10-100ng - REFEA(Activin-A) - FZF1-50ng~ TNF a : FZF1-50ng
FGF-4: §2F1-20ng IL 6 : & F+10-100ng * LIF : HZF1-108 47 - VEGF-A
FEF1-50ng - TRAFEEL (retinoic acid) : FZF0.1-1.0uM °

[0039)] —FEFFRIMEEEERE AEDBEH S (recombinant )
TGF 8-1(2.5 ng/ml) ~ BMP4 (5 ng/ml) ~.{»#& 3% (Cardiotrophin) ( Ing/ml)
0% (CardiogenolC » 100 nM) EWEREM - KBS EHIEE R BEEREC
FEVEEFIRIEESY X ERINT a-EmEs ( a thrombin) (1 U/ml) -
FGE-2 (10 ng/ml) ~ IGF-1 (50 ng/ml) F{E#ZEA (Activin-A) (5 ng/ml)
FEHEHMAS -

(0040 E—EWHEBERLE SN FELESH MK

( recombinant ) #9TGF A1 (2.5 ng/ml) * BMP4 (5 ng/ml) ~ {€#3A (Activin-A)

13
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[103 % 12 7 26 HE#E)
(5 ng/ml)~FGF-2 (10 ng/ml)~IL 6 (100 ng/ml)  2afX+( Factor Ila) (h a -thrombin,

1 U/ml) ~ IGF-1 (50 ng/m) AR iAEREERL (retinoic acid) (1 uM)ZEHERRERD -

[0041) ZEREZRACH W AR S TYERER S /INMFEILE
(foetal calf serum) ~ AJRMVE - MV/IMRISHEYZFBFHIER -

[0042)] EMEFEAHLA—(EE FItELICHTERAEMR (ki) &
B HEET —EFEEmiELI THNES - BIME RS2 EYHE
FE (biocompatible) HIZ5285 » EF] LAEMMAEIGER LM - H56E
WEE A B - DU P2 % (recipient) - BFIFE @ 52
BEH - BFRHRE - AR W LUIRIZEIFEZE N BE R FE R IR
BAME  SABTIHEES - AANE  ZEHE—(AERHRES
(piercable septum cap) ° BHEZE - BEFEEE R A LIEC& — (B 2L T
(adapter) {1 > HELE—MEIREGER (luer activated valve) DIFHHEEZE
BN REE - EEREZE SRS B A LITHEE - E5ECT1RF
TR B ET A48 2 WIME G HInBRIRTE (cryopreservation) & © B4 - &
FRIEEHNASANELESHNEREREEDZT2NEG - GFIE © &%
HFtaEasE s —FEEE - BHRE  ZEEtEEE —ESR -

[E=fGEHA]
[0043] B —AEMRFRR T ELBEEEFIERER N E AL LER

27227575 (LV End Diastolic Volume, LVEDV ) 7B Ea#H B %I HEAH < LL#k

—BE VBRI HERTE (LV End Systolic Volume, LVESV ) BYZHE(BEFITEE
HBAEBRE  EERAHESBHE L  B—CRALERMS= (LV
Ejection Fraction, LVEF) BYFE¥E(EFIIEE R /NEBYHE » £ EEHEEE IR

14 S
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[[03% 12 § 26 H&EE
Z LB - BURERETEEYEE (baseline) FIVEEAEAKRHIERSK » ZHE

PEtRI T ECE SR (BRAB=8) FIEFHE (BRAR=9) - BMRWHREE
ZHE(E -

[ErEA=]
[0044) BERRAE  ANIEEEEEA (Human bone marrow sample ) & FH

AFIBEBR (iliac crest) BREEVIG © TEHEE FFE METK TR » fAL75-cm’
RIS BB BRI E e M (BMMSCs) » 36 B BIE3TERIK » 5%
" SRS EAET - SE BRI TIRE  VE2 (serology ) el (£
Q@ aeamummn (HVIR) 155 (syphilis) - BEFFA (HBV) - CH
22 (HCV) ) - EHINERSLERMEHERRE - MEE > R
EEGMRKEKR/N  DIRRERMETSE - 24/ - B REfMERE
W/ NGRS B RER - MY RSB L B B E R R R B iR
{&%| (phosphate buffer saline, PBS) ¥tk  IIAGBRMBMEIEE - ILERE

B ARB—RIERWEFIPOR L -
[0045]  PO-fEHERESREIERE|— /@M - ¥14AX (initial passage, PO)
® A S B REEE A ZM AT LUERACE —#IHE/E - ML 1RIEES]
EAE175-cm’ BB L B H r] IE AR R P B E —HifEfg - LAkHAE
ZR£E(Confluence) WF2 B E T — KA (the next passage ) RYKFMH] - IR F
BERMS AR T HEE I REREETAE MG - S
S B LBLGE - EEEFGWRERER - WHCERPOZ Ein—EH &
Ff - BEIMESEERSx10ESILE - — 2PN TR rIMRE R
REE(ERAIMMIC (confluence-triggered passages) FREeEFe I 2K o —{EAHAE

15
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[103 % 12 A 26 B&HRE)
RETEENH IS E (the number of cells obtained at a passage ) HRIE T Al HIfE

AMIBEZBARN  UERIREAER LR @I - PSR EE
HH R E R E S ENFEE L -

[0046] Pl- 03 TEEERIC T RIBHREEE - MIRES TR
BB R R AR - A0 A MERAEWO2006/015127

PCT/US08/64895 5 Behfar% A » 7E ™" Derivation of a cardiopoietic population
from human mesenchymal stem yields progeny’ , Nature Clinical Practice,
Cardiovascular Medicine, March 2006 vol. 3 supplement 1, pages S78 - S82  Hff
1 R DR A R R I SE R TS -

[0047) P2-EESE SR EEEE TR REE « BERERTRYL
BB MR EEL S EE - ERERRPESOEMME - &G EilEg
BIERB R R EAEFHEZMN (The culture is passaged and seeded in new
containers )  HUFTIEEWRIFE H AT DIFHMATE KIGIME RAYXRE -

[0048] P3-BEHERIRE : LATHIMEEARSPIWH T —EF & -
MpE R E AN REERWEN  TEEEICEEEE MRS EZER]
600x10°Z 1200x 10°@ - MHMIAELLIFHEEREE - EESBRE S HE—RELEY)
k% (trypsinization) - Z1&GHIMRBEALEE (VB - EEThHEREE—TEMER
EHGEST - S AR — K3 B ETERNREREN - &5
VAR B K ¥ B9 R 77 ¥+ B 40 BioLifeSolutions (Bothell, Wash) 4 E Y

HypoThermosol-FRS® -
[0049) Bz EREE4YE S (biocompatible ) 228N (1E
25— > Ph. Eur B9 WA RFIRGERHEREER 10271 B

16 S
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[[03 % 12 F 26 A& AE]
REFEFZEFO0x10°E 120 10 EHAMD 8 - 4 EEZESHEC JTHY@IZ RIS -

(0050) EERESRBLATEERST | AISH (cellular dentity) -
SR (homogeneity ) ~ SUEE (purity ) DR HESRA BE BRI SIS I (15
B AR (endotoxin) ~ 4 EBREANANIEE (mycoplasm) ) »
[0051] SYMEE—IRIE - AR RFEARBRIATIR - HoRITTEA
1 B TR U BB A P W 2 AV S A 7 L A -
[0052) TEEEEREIE  REFHZEBioLifeSolutions (Bothell * Wash)

4 7 #9HypoThermosol-FRS® « HypoThermosol-FRS®&HBETF : 100 mMAY
SWEET - 42.5 mMAISFRET ~ 0.05 mMAYEEEEF - S mMBYEERET - 17.1 mMAY
T BRRAEET 10 mMAYBEERAR( HPO DBEF ~ 5 mMAYRRERIR(HCOs, )
BT - 25 mMAYHEPES ; SR AIRMURZARM T EBEYE © 100 mMATZUREEL - 20
mMAYEERE ~ 20 mMAYH BES  FBRS © 6%HYDextran-40FIHHECEHY) © 5 mM
HETEFE © 2 mMAYRRTEF (adenosine) - 3 mMAYBAEERR (glutathione) ©

[0053) #RIBAZEEH » HAhR{FEEEMED /7t A] DAGE A = L Ea i
(dimethylsulfoxide, DMSO) ZR{E¥ERER?EE (cryopreservation) ° HABEIE -
EAEIEIE RIFHEE T XUARZUKES - AT LR L RAVEEFRE (shelf-life)
E—BEKR—HE -

[0054] #R¥ESEMEZIAENES] - 2oL HypoThermosol-FRSEBERTY
B » WEEFHZETEC AR DEREDTUNG - THEE—EEEZ - &
$#£1200x I0°EMERI TR RS ZEF » MES LCILREHNRAXEEAFIZEL0
ZF} - 55{XFHypoThermosol-FRSHIE » FHEHPHIMAIEIEERIH > RE
REAME -
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103 % 12 F 26 BB HRE]
[0055] S AEREFHISBEER @ &4 E/HypoThermosol-FRSHLE 5

SR EE D A RIS T Z R RGRRY T2/ NKE - SEFRHE T B Sany R R K HE IE R
BB ERED - URKELE I EREIH AL AT ER
A

[0056) EESLEC ARG (identity) © LEMEELITER
B Nkx2.5 ~ MEF2CRIGATA-455 L L F IR EC ISR M LUK ELA
MukzEsfr (AEA ) - EaECTER LR EE S0 - F 1 RMEF2C
/3 Tox SHIZRIR BERNRY B0 SR GHHEE S FE (real-time quantitative
RT-PCR, qPCR) WY& THEEASIRMEZE D RIIENN - I B fEREE AR
MEFRFRZRIRE

[0057) ZFELLBFIGEREEIF - HLI TR - =82 - FRIE3ATH]
FHR OB AR YR 2R R AL AL v] AR BE e T R TP AE AR Y
BRNHMER AR ZA - B SHERrEM: (viability ) FI#G5E ST (proliferation )
AUMERIED AR - ERNARAERIEE 4 ERE PRI IR ERE -
ELHBEEERTREOCEMEERCYES » JULHEFE S0
(identity) > MEREBEFINERREZ AR -

[0058] %1 : BEFAEMEESHEMENMENESD ( identity) (gPCRAR

D
[0059]
RE Bt i
MEF2C TbxS MEF2C Tbxs
0 2.5 2.6 3.0 2.0
! 2.1 2.4 22 1.7
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[103 Z£ 12 F 26 A&

2 2.5 2.6 2.6 2.0
3 2.2 2.1 2.9 19
4 2.3 2.5 2.3 3.0
5 2.0 1.8 2.5 2.0
6 2.3 1.0 2.7 1.7
10 2.1 2.0 30 3.1
14 2.3 1.5 35 2.6
[0060)] 3* 2: BEHIEEMRYEELEC FIMETEM (viability )
[0061])
K B—ilt FTHE
0 96 96
. 1 88 95
2 92 06
3 87 93
4 01 96
5 87 91
[0062) =% 3 BEAHUEEMEAIZESLEC FRIIEHE S (Proliferative
capacity )
[0063]
K FE—it BH
’ 1 444 456
2 297 481
3 417 333
4 306 417
5 303 722

BE4t - ATERRAE 4 FORIE 5 PEH - EEELEC T MERNE—&EE
ERIMIMIEE EE (cell concentration yield) © ZE [FIRIARMIIER B T HERF L
25 L g 5 A RVE MR TE ) (E B AR E (EEE e /T B EAIR I

[0064] % 4: MMIREHEIER (percent viability) HIZE
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103 % 12 26 H&&E|

[0065])
Rt (EEEMRZE) B i(EE AR/ Z)

80 100{j110{|100 120
0 o6 % |96 |96 9%
1 90 88 |91 |95 94
2 90 92 1190 |96 87
3 90 87 188 |[[93 03
4 04 91 {90 |96 96
5 90 87 188 |[91 04

[0066) 3% 5: MHIEEEERGTHES] (Proliferative capacity ) HIs22E

[0067]
RHE—H (EEEMNZE) B H(E MR ZA)

80 100]{80 ({100 80
1 375 444113331456 444
2 174* 2971314481 425
3 694 4171150011333 333
4 278 306(1292 ({417 444
5 256 303([214([722 583

BMER  #wE—# ) B2K - 27 80 & B EHMAEEREEEE
B R |
[0068] ZEsuBc AR RA-+9EE (Homogeneity) * 52 T HIETE
EEAEFERAIFHIZESEC PSR 2 E s LR - TR
MM E A TS HMERCAICDIOSH LB iy ¢ & & Z ZE il &
(dual-immuno-labelling) * #ZFADAPIRE MM - HEMEERIR LE
AR CREMIAZHMEF2CEYE ) ORI E#rMEM (CDI0S-B51%) (P A #DAPI
GLERTHIMIEZ AR BRI B 3 LL - e ARUS YO R M - &EqPCRED

028 (MEF2C :© 2.8+0.6f558 10 » TbxS5: 2.240.6653840) #% & SEEH9612%H)

20 S
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103 % 12 A 26 HBHE|
HRR O RARM - HE4100%89-822CD105-B5 14 - i HCD34R9RIFE ([

ERYRE MR B S BRARARAYIRES » FER T HUE (Purity) | B PECH)
RAEEIN - RERKIZ100%8I AR 2 M E R B B # R -
[0069) ZESnECTHRORBHGRMA-#E (Purity ) © TEMRIRAEEARYE
EEFNERSI A - ETHENRE G RERELE A RE O RMEE
B EREFEE M (BMMSCs) A RIHBMIRERE  F7E o qPCRARIEIFEESR
M RIE (The purity test) ° ZEEqPCRAMHFLEREM HFES « KHES
WYY - BETEPIRYS|F (primer ) FOEEF (probe) » 4317 3& H0 #h 47
(amplification curves) FOEftE1& (melting peaks) I AITETTIHEUSHY
RIRNAskZ 4 $ HEAH © TEZEmEC T 1 A RIECD34RAM - AIlmT CAHERR M
BR R A 2 23RS (hematopoietic phenotype ) A 7 5if B 4 fg 55 35 7Y
(endothelial phenotype ) > EMFEMIIEH LR B#ET - FEZEMECTT FHIM
f12 B EHIHERIRFABPARIAHR - IR Sox I - FRIR-H #53 (osteocalcin )
ROMAE - RIEEH (nestin) BIMM - B AT DUR A7 HEER B B & 4
(adipoblasts ) ~ BB AL (chondroblasts) -~ ERFAHME (steoblasts ) BfH
REEFHAME (oneuroblasts ) ° FEZEAnED /7 FRIMMEIR A HIRFIFEM YHTRIHII -
B E] ABFER B O HLAERE. (cardiomyocytes ) ©
[0070] EEEFGEAI—ERZREFINERSIT SREREER
1200x 10°FI AR » LLOSHLASYEST (injected endocardially ) B ZiE ABRIME R
FLESERA - R AR EABREEEFHEANTEN (non-viable) #J
UDILEEE - BERBIER 7 RIFZE -
[(0071] REEEBH B O0FRMAROELE O TH

21
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[103 % 12 A 26 ABHRE]
(feasibility )~ 222 ( safety DFIBEER( efficacy ) e Fl—F&ERHEE( prospective ) ~

FEMER (randomized ) ~ BEAAY (open) ~ ATEEHL L L ERPRE EE (sequential

paralle] two-armed, multi-centre clinical trialZREFFEHT

[0072) #ET BERGRME ORI RZEME LBREBEE

( Subjects presenting with chronic heart failure secondary to 1schemic

cardiomyopathy ) #FEREHYTE EFIE A EGERAE - WREESRERIELE
AEZE o REMR R IR R EAREREE o 4 R T B e ORI EE
Bo g -

[0073) B&LEMAEAZEESECTH/.O0E=EWESS (endoventricularly )
B9 52 FEMyoStar®i¥ 5 3% (Biologics Delivery Systems, California, USA)7F A
T ZE @I58 %% (in the border zone of the infracted area ) - FTE—RyFBIFEFH >
5212 x 10°EMEHEE AR — TR BRI EEERINE - |

[0074) S$HETE2MIEERRI 1 TESZEE - (OEVE R - SME¥ HRAH ) -
FEELHE(E( baseline JRIVAR & 7S E H H#ETT T —#E Llg#E 5 ( Two-dimensional

echocardiographic ) RZF&A/OE (LV) THEE o (MEIIEERFEER HFHELL

A AEEEREANE AN GCEREFRSM (LV End Diastolic Volume,
LVEDV) - 0L ERWHEZSFE (LV End Systolic Volume, LVESV)  ~ FIZ/{»
= kM43 (LV Ejection Fraction, LVEF) -~ fE¥&EAA T » SE=TEEEAEZ
R T —EERESAEEERERES (E1) - PRILE I
DIFERE R EHERBITER (prognostic ) FIEZEELE -

[0075)] EAMERG : AFERFIRE IR FEHIERAA - B RR R
{BARIE PR F B FR SR B A E RV R IS E - HEARYEREL - BELIE

N S
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[103 % 12 B 26 E&#E]|

SN FERETE T YR R E < #E -

(00761 LHZE @ EEATEAIZELACS - B8 AR R
HEfEAB# (autologous) B HERIE#PHEM (bone marrow mesenchymal stem
cells , BMMSCs ) —EHBEFHEHE] - i » —EREEINRLEE
BERIE R S AT ZE S T 1R I RIARRY(ERE A - 5852 RRn0E
B E(RIRAE B iRr B RREE M - thEE T A EMEN R - R
e EL SRR RS o ] AR A 2R 42 B BB AR AR RO MR (R B AN LU T A AR
Y T ZRIEAIAE Coriginal cells) 5 ) » BERLAZRIVR (allogenic) BIERIE

(xenogenic)  ZRIFHIAE AT LAREHTE B BELLOMI T EBS - ZRIFARIE AT LA
BAENE R NERRE TEUSRIERGER M - ZRIFHER A] U2 SR RaEr MR

(embryonic-like stem cells) » BIAIRYEEE M2 ERRAAME (Induced Pluripotent
Stem (IPS) cells) - EATLAAESEE (transfection) -~ MMEEER (cellular
reprogramming ) FEMTEIIEFREIIRER (exogenous) RIFEMEZ fE
BRI - ZRIFAERE M 7] LU B 380 B A FE B % fn R AR Marrow-Isolated
Adult Multilineage Inducible  cells (MIAMI) )~ & &/ ig#e A AE( Resident cardiac
stem cells) -+ - EEFHLMBIRAER ERIEC AR - £EHE - £V F
S FEY) - BB AT RE LAY R -

(0077) HEZ—ERERESIF - LELEC T AIEESESIES - fIa
TR O EAINE R WE - R - SIS ER T (fibroblast
growth factors )~ BaE34E R (placental growth factor) ~ ME A EAERK
F (vascular endothelial growth factor) -~ #HBEEEE (cytokines) FIZFERE(S
BERMNENT S TEE - 8% ex vivok BRFEGERIM - 255 - M/

i':. 23
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[103 & 12 A 26 BT
MOBEY) (platelet lysate ) ~ ST ZRAPRHOIB RS H (collagen ) ~ # & H (laminin )

B E AR RS (extracellular matrix ) ZEE o
[0078) ASEERHAUREE DN FEAHERAE » B R R i 2 BR (B4R I ERR I FH
B e S E E e R SR RHE A -

[ FFEREREA )
[0079) 4%

[ERFIHEYIMFE
[0080]

24
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[ S0
(551780

®

®
(25278
(3580

[103% 12 B 26 BB®E]

HER A HE

EE
FIEEE ]
—EELE T HESKER ORERREME  Hhdssr
MR

. MEEMN2EEAHEE MEF2CHWRBEENMERERE
H—EEEHRUTERERCBFENEMERNRREE
H270 © Nkx2.5 > Tbx5 * GATA4 » GATA6 ° Mespl » FOG1 »
FOG2 * FIkl + B/5,

i N2 ERAEHEIE D —EEERUTEREKRZ
BEAH 2 ZRAFESE 2 7 7E - Nkx2.5 Tbx5° GATA4 » GATAG
Mespl * FOG1 » FOG2 » Flk1 : LAK Nkx2.5 & MEF2C 22—
B % 18R] (nuclear translocation ) ZE A

RED—FEER P HZHBMIEE] (excipient) » HFZED
—fEEE P ETHBER S —ERFE (preservation
solution) * /& “HETARE (dimethylsulfoxide, DMSO) - B
T - BEEes2 &l (pH buffers) ~ NEFEWE (impermeants) -
BE8 (colloid) ~ FAREY (metabolites) @ H 542525/
R AR EHM -

R E A EESE | Bl EREc T - HPERIRRE
B8N0 IEMIRTE PCR | LA NSEZEE DM -

KB HREFEFEESE | BT EAR S - HPZRTFRESE
HAESTUE-19C 1 C cHHWEESERGER
(cryopreservation ) BIERTFHFIE] LATE 0°C F1+40°C Z FEIHYIREE

1
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[(58415]

[55635]

(5577E]

[55107E]

[103 % 12 A 26 H &

REFHIRFIRZ R -,

kB EEFEESE | B BERE T  HPZRERERE
— R A& H ¥ (glycerol ) ~ FEHE ~ M¥E H & H (serum albumin ) »

1SEENE (trehalose) B LB CAEAIHEEG ZREFR -

IR R EE S | ATl 8 RE G 0 HP a2
EEAHUTHAEBR B - Na”~ K~ Ca™ - Mg” ~ Cl' A3t
Bt ZHEE -

kiR FREE A EELE | HATlC EEREC T - HPATEZBRERE
@B (pH buffers) 73 1 i1 DT % B4R A 2 BEAE © HiPO. -
HCOs ~ HEPES ( 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid )
KRERED)

KRR B AIEELE | B $EREE T » HP BT EE
Y& (impermeants) REEHHLATEAMEMCEMAE @ AR
(lactobionate) ~ FEFE - HEEEE (mannitol) ~ @R EES -
KRR A EEESE | Hp ATl i T - BB
(colloid) £ Dextran-40 3 -

KRR FEE A EESE 1 HR AT EmEd 7 - HPAE A
¥ (metabolites ) (RZEBEHHU TEMMER B ME - IRF
(adenosine) ~ BREEM (glutathione) KEAHE -

KB RFEEGESE | il B#aidh - EhEE o —EZ
21 P MBIl (excipient) BEEL—EEEHIT
BB AR £REF (growth factors) -~ HHAEEK
3 (cytokine) ~ 28 H R4 S5 HBAIE H'E (proteins involved in

organogenesis signalling) -~ ZZ454L (pharmaceuticals) -~ M/MRE
2
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[551115]

ER)

[55131E]

(5514 7]

[55157E])

103 £ 12 A 26 AFAE)|

&Y (platelet lysate) ~ M7 - FIfZ3R (isotopes) * FIZKIEHEEE
A HMEE T 2 (means for tracing cells in vivo) -~ #EH
(diluents) ~ F¥EBI( lubricants ) ~ BE ( matrix ) B2 Z8( scaffold )
MEIUREHRE -
KRR EHIEESE | HATl BT » PR 4RO
BRI R TR B B - ERGE - B MIREIER AL
fesrillie -
KB HENEES 11 Hh Pl Eamfic 5 HHEriRE
AR -
KR A ER EHIEE 5 12 THAP ATl 2 2 amBc /7 e A\ # il
M REB BT HArERC BEAE - I E &M (mesenchymal
stem cells) - BB L EEEMEAM (induced pluripotent stem cells,
IPS) -~ BEESBERAFEMZ mARMAE (Marrow-Isolated Adult
Multilineage Inducible cells, MIAMI) ~ [ i& & BX#¢ Al (resident
cardiac stem cells) ~ fE¥IHE (vegetal) EpAHM > BREEMAHES -
fiR i S AIREE S | HATR L SR HP LR OB
fH IR M R SLEN ARG - EAREE - W PLEIIIRIE
R BRI -

B EFEESE | BT 8RS » EPEB4EB00E
AR ER 2 O AR (cardiopoietic cells) » EATHLATE

B3 AERAME#EME (human adult mesenchymal stem
cells) -+ HEMLREERAHAE (embryonic-like stem cells) - AJEESEME
% Eer MM (inducible pluripotent stem cells ) /(g 5 EEBE AR AE
(cardiac resident stem cell ) B fEAIEAM-SHEAIRIFEHEES -

3



1492707

103 £E 12 A 26 H e
[(El678)  MIBHREGFEFIEES | WAl ZEAEC )T - BT E MR
90 & 50% R FB3E0FE A -
E17IE]  KIBHREFEFEESE | A mEc T - AT e AR
B9 0 E 15%R 30 EAM -
[ZE181E) (KB EFHEFIEESE 16 3 17 BTl ol )5 - IR0
FriffRE g ma i TR A LM (cardiomyocytes )
IMEREAHME > (hematopoietic cells) » P ZHTBEAHME (endothelial
progenitor cells ) -+ A& 5 &t #H B (adipoblasts ) - A& f5 Ml A
( adipocytes ) > #K-B R MM ( chondroblasts ) -~ BE M @
(chondrocytes ) * ‘B fHAHAE (osteoblasts ) » ‘B AHAE (osteocytes )
TR RIAEM (neuroblasts ) DA HHAEICAHEME (neurocytes) e
[(5191F]  IKBHFHEAEESE | HArl 2 EMnEC )T - BRERRIGEIRR
MY LIRS » S OHAEZE - B OHUBEZE - FRBRITTE L B
=R 0 BRI LRS- 2R OIS - RELERBEE -
[(5201E)  —EKBFFEANGEES | Bt Enid i EERERF B
BEUTEHER
- BU& AT 15 B0 A O B AR M B M MR M R
- FE O DS R A B O BB AR 8 B HERE RO 16 14 T 55 B AT A
i
- PREERIILRE A4 B O B AH R AU ER AR
- BB —TEEETE b AT SZRYBR T BIH0 A BT R A B O e
HyERHEAE T -
[FEnHE  (KEFFEAESHESE 20 Bt 2R K iE s fT 520
4 R0 IR AE B B M M e M M B0 U EC 5 ( cardiogenic

4
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103 % 12 A 26 H&RE]
composition) #f - &% 0LRECT B BRELLT FATE R EE
ZARBE IR MR A B '8 (cardiogenic substance ) £ —B % #E
RER - (RHEFE A (Activin A) » a-BEMES ( a-thrombin) - [l
B4R (angiopoietin) » ‘B AIREA I ZE H ( Bone morphogenetic

proteins, BMP) - 3% %% | (cardiotrophin 1) (& E C

( cardiogenol C) » FEAE KK F (Epidermal growth factor,
EGF) - &L IMM¥k4 k3= (Erythropoietin * EPO) - R4
F KT (Fibroblast growth factors, FGF) - SENEREE R FIBER T

( Granulocyte-colony stimulating factor, G-CSF) - $E7¥K- 5 KA
FOEE B F R F( Granulocyte-macrophage colony stimulating factor,
GM-CSF) » £ &S F-9 (Growth differentiation factor-9,
GDE-9) - FF#HMa4EFE T (Hepatocyte growth factor, HGF)
MEEZEEERT (insulin-like growth factor, IGF) » FLEEH

( Myostatin, GDF-8) - #if&##& 3 (Neurotrophins) - /MR IF
4 ERF (Platelet-derived growth factor, PDGF)  [M/ME4ERK
% ( Thrombopoietin, TPO ) » ##Y 4 £ AF a ( Transforming growth
factor a, TGF-a ) #AEI4 KK+ B(Transforming growth factors
B, TGF-B ) » MEAKAE KK F (Vascular endothelial growth
factor, VEGF) > TNF-a » BB #SIKF (leukemia inhibitory
factor, LIF) » /EZ 6 (interleukin 6, IL-6)  TRAGAEEL (retinoic
acid ) - EE MM IEM K F-1 (stromal cell-derived factor-1,
SDF-1) - ¥R &2 AT (brain-derived neurotrophic factor,
BDNF) - #8& 3 (Periostin) -+ MEHWHEZR 11 (Angiotensin II)
Flt3 Bc#e (FI3 Ligand) - BEMHEZERRAT (Glial-Derived

5
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103 £ 12 5 26 HEHE]
Neurotrophic Factor )  $EE 5 & 4 K H F 345K H-3(Insulin-Like
Growth Factor Binding Protein-3) - EBEERAERETFEEEH
-5 (Insulin-Like Growth Factor Binding Protein-5) > /M H -3
(Interleukin-3) * /7 E13&-8 (Interleukin-8 ) » H# & (Midkine ) °
EHEEE (Progesterone ) * & (Putrescine )  BERMHREERF (Stem
Cell Factor) ° TGF-alpha * Wntl » Wnt3a > WntSa » 2P BEIREE K
feER R R B -4 (caspase-4) - {LE2ERECHE | (chemokine
ligand 1) - {LE2H#H#EACEE 2 (chemokine ligand 2) > L2 FEED
#8 5 (chemokine ligand 5) - hZ2H#IZEAHE 7 (chemokine ligand
7) o LEEERIRE 11 (chemokine ligand 11) @ L2 BREES
20 (chemokine ligand 20) - FFEKEH (haptoglobin) - EFEHEFHE
(lectin) - FEMEEE 25-¥F1LEE (cholesterol 25-hydroxylase) - fH#
RzefB -8 (syntaxin-8) - fHARZEMIR-11 (syntaxin-11) - [0
SR8 EE E H (ceruloplasmin ) @ ##E4H43 1 ( complement component
1) » #§B&4H %> 3 (complement component 3) * #4572 H (integrin)
alpha 6 * AEEREMEARRGEE 1 (lysosomal acid lipase 1) * B-2 ik
/NERFEH ( B-2 microglobulin) - 723 (ubiquitin) - EMEHHAE
B HN%IRF (macrophage migration inhibitory factor) » ##{JZE
B (cofilin) - #FHEEE A (cyclophillin A) » FKBP12 » NDPK
MENEARESEH 1 (profilin 1) @ A EQEHIGIE C
(cystatin C) - $5EHIEH (calcyclin) > HifERARAEH-1
( stanniocalcin-1) » PGE-2 » mpCCL2 » IDO - iNOS » HLA-GS -

M-CSF » PIGF » MCP-1 » #ipu4EH &> F (extracellular matrix

molecules ) * CCL2(MCP-1) * CCL3(MIP-1a ) » CCL4(MIP-18 ) -
6
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CCL5 (RANTES) » CCL7 (MCP-3) » CCL20 (MIP-3a ) » CCL26

(eotaxin-3) » CX3CL1( fractalkine ) * CXCL5(ENA-78) » CXCL11
(i-TAC) - CXCL1 (GROa ) > CXCL2 (GROB ) - CXCL8
(IL-8) - CCL10 (IP-10) KEHHMEE -

RIG A EFIEEEE 21 HRATR R H P GRE HR %
WERNEEZEHUTEMEKCEANLEYCEEREE
bt /NFIMVE (foetal calf serum) -+ ANEHMMVE @ M/IMRIBEY)
(platelet lysate) - [M/IMRIEMAERRESF » MEMENESHA
EEHOTHREY

51 BE4E 0 HERLITEMERK - TGFB-1° BMP-4 - a -EINEE (o
-thrombin) @ REHTEFREMRBFENLSY  (ERER
I (Cardiotrophin 1) F11IL 6 » DA EEH AT E R B B AHRY
&Y (3% C (Cardiogenol C) FOiR#BMEEE (retinoic acid)
52 BfMH > HARDITEMER - TGFB -1 BMP-4» o -5 11E ( a
-thrombin ) » [~ # 3 1( Cardiotrophin 1) IL-6 TR #EEEEL ( retinoic
acid) F.{»4 3% C (Cardiogenol C)

2 3BEAE  HADITEMER : REE-A (Activin-A) » FGF-2 >
IL-6  IGF-1 FliR#EAEEL (retinoic acid)

% 4 Bf4H > EERLITEMER - TGF-B1 TGF-82 TNF-a
BMP-1 > BMP-2 * BMP-4 * BMP-6 * FGF-2 » FGF-4 > FGF-5 » FGF-12 »
FGF-13 » FGF-15 » FGF-20 » B [y F (leukaemia inhibitory
factor) » VEGF-A » VEGF-C  #HBEEZE 4 KA T 1 (insulin like
growth factor 1) ° /E3-6 (interleukin 6 ° IL-6) - {@#R-A
(Activin-A) » a-E¢ME& ( @ -thrombin) - TRAGEEEE (retinoic
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acid ) » /(»& &3 | (Cardiotrophin 1) » (343 C ( Cardiogenol C)
KEMBE -
5% FR SR LA S E 2R 20 THFR I RR FF » o & i A2 B L B AL A
RIER IR O R MRy - 2 ORI BRI S ER 2D —TE
AT EREREEFHIERCBEIRRIEE (expression
level ) 340 : Nkx2.5 » Tbx5 * MEF2C » GATA4 » GATA6 » Mespl -

FOG1 » FOG2 » Flk1 -

iR FFER E A EEE SE 23 TP R E R s A R SR IRIE 0
EIEMEEN2EELL gPCR HERIEEV BRIAS -

ki BB S B I R E 28 20 TEPT R e » B AR B A A U g RE A8
HIER MR O R MRS » 3O R Bl R EmE LT
&1 - HHEN2FEREIED —EEE BHLU T BT B
REHIZRK (polypeptide) TEEERIFFTE * Nkx2.5 » Tbx5 » MEF2C -
GATA4 » GATAG6 » Mespl * FOG1 » FOG2 » Flkl i LAK Nkx2.5
Bd MEF2C MY & BH — g #— S A E) O F A e A -
iR R EH B FIEI B ZE 20 THE S 25 HPEA —Eml 27
H P98 E (homogeneity) FAEE B —ERALFEDEH 50%5
ki R H FIEE B S 20 THE S 25 HREA—HALi 27 -
H#BEE (homogeneity) HAE¥E S —EHRALFTEDE 85%5
LR AR -

—TEA R FUIREEE RIS E S | HAT 2 2B AEM -
HAg LS E g NEES -
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