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Abstract

DIEESE RN L R— X —iB1EF ZCRISPR/Cas9# & U'Piggybac systemZ W TY / LfREL
e NPSHIRRZERIZL -, £OMBBRMAEROZERICE. NKX2H5EEFORRMI N H—-
7O0F—%2—%, —ROEBESBROREEBREROZRERICIE. TBXSEBEFORNEMETIY /N> H—
- TOE—R—ZRV, MUY L PSRk, REBETNKX25ZRRL £ — RO HEEEH
SO iR B BR AR AR 5 & OF = RO il pB IE R SR/ D I BT BX AR AR I 9 N TRFP T, TBXSZRBE L 1= — RO
RS AR OB AR ECFPTHE ERRE ND, R, NKX258 LU TBXSBEFORR/NZ—
IR T, DEFSLFERKR6E B K VRFPEB XU GFPEADRKBAN RO S, FEAK10AH
2. GFPBLUORFP I FIILOBEEIZISUTFACSEAVTADEICERITTRETH 2 1z, &SI
BEREL. DHIMTEEED NS, mRNARBNR—2 ZBAL L& 23, RFPEH M
BE(NKX2. 5k O sl BRARRE) DX —H—THh B MNARZVTORBEEN E<. FLGFPEHHE
FCGFPEMEICLLL TTBXSELGFRREN SETH 22, ChSDOHERE. BEETND R OME
HREENOHEIBRMEROBEFRANZ—VICEHL., COZATLANOERMZRRIDERT
Ho2lco —AT, COZATATHTFSNBZDEOHT, ZROIEBEEHROHERMRE RIN
KX2.5f M TBXSRR D HEE, TOLMERICHT RIS EECLETHY) . ZROIEBESE B RO
[ERI SRS ROCOHMEREEAVEERREBOCECREN FRE A, TOBMBEZEMRTS
2812, NKX2.51CA T, SR EEE B O RAEARICHENICRRATIISLIZD FN—7h
—&LTHATRHEZBRAL. ISLIO—BHORBEZEEIC, KEMNICMRZEXERTSD
I, FlzllCre-loxPY AT LAZFERATSHetE L1,

We generated the iPS cell line carrying the transgene which expresses fluorescent proteins under
the control of promoters of heart field-specific cardiac transcription factors. We used NKX2.5
promoter for the first and second heart field promoter and TBX5 promoter for the first heart field-
specific promoter. During the cardiac differentiation, the reporter iPS cells-derived first field cardiac
progenitor cells express GFP and RFP, and second heart field cardiac progenitor cells express
RFP. The reporter iPS cell-derived cardiac progenitor cells could express the fluorescent proteins
at day 6 after starting cardiac differentiation and we could obtain each progenitor cells by FACS at
day 10. RFP positive cardiac progenitor cells could express cardiac troponin T and GFP positive
cardiac progenitor cells showed higher TBX5 expression compared to GFP negative cells. These
results suggest the usefulness of the reporter system. However, we could not obtain the enough
amount of second heart field progenitor cells due to the negative selection. To obtain the higher
amount of second heart field cardiac progenitor cells, we decided to use ISL1 promoter as the
second heart field-specific promoter. ISL1 temporally expresses in the second heart field
progenitor cells so we are planning to use Cre-loxP system to label the ISL1 positive cells
permanently.
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Development of protocol for generating iPS cell-derived heart field specific cardiac progenitor cells and endocardiac cells

1. HIREBRFROBE

DB R ML R—2— &I F % CRISPR/Cas9 £ LU Piggybac system ZFAVNTH / LREL-EL iPS #IfaZBIIL -, 21008
BIERHIAE DT (X NKX25 BIEFORAEI N Y —-TOE—4—%, — XD EEE B E O EITEFMIAE DZ# 1L, TBXS5
BIEFORERMEI N\ —-TOF—45—F RV, BT - iPS #Rak (X, REI1BFET NKX25 2B L-—RDEEE R ED
IR ETER RS & K U = St i 4818 Fa S O B AT ER $H A4 (£ 9 R T RFP T. TBX5 I UL 1=— Rl 4818 B 3k O i AT BR#AAS (X GFP T
KAZHIND, EE.NKX2.5 FKU TBXS BIEFDRIF/NF—U [>T IDFHLEERA 6 HE &Y RFP £&U GFP EH D%
BAROHLN, FERIR 10 BEIZ. GFP XUV RFP VS FILOFEIZIH LT FACS ZAWNT 4 D EIEF T EE Th o=, SHITH
BEHRGEL. DINIEFEEEDT-D5., mRNA B/ 23— %L1 5. RFP [GIEHIBEEE(NKX2.5 [5 14 O B AT R FRAS) (L1087
<—h— ’C&B%;H:I-I-\—/ TORBEMNTL, £/- GFP [G1EE#IL GFP [EMEHBICLEL T TBXS BEFREENSETHo-. cNHD
BRI BEESNIZ D EEEFEENDEBEMEOEGFRE/NNI—VICEBL. COVATLAOERAMETRETIHERETH
2o —AT. ZOVATLATHTONDHBEIOH T, Z R0 EEE RO ERTER MR Z <9 NKX2.5 (5% TBX5 [EELE L. TD 2
M x T HEIEMNERICLFHTHY . ZROEFEE RO EFEFMES U OHARERAN-RBRREFHO RSN FES
Nz, TOMBEERERT 512012, NKX25 [TMA T, ZROEEE B RO BRI FEEMICRKIR TS ISL #9Fv—H—&L
THRATIHEEZERIIL.ISL1 O—BHEORBRELE(IZ, KEMIZHIEEZE H TR T D102, FT=IZ Cre—loxP Y AT LEFERT
LAhtELT-,

2. MIRERRAEEOBE R

We generated the iPS cell line carrying the transgene which expresses fluorescent proteins under the control of promoters of heart
field—specific cardiac transcription factors. We used NKX2.5 promoter for the first and second heart field promoter and TBX5
promoter for the first heart field—specific promoter. During the cardiac differentiation, the reporter iPS cells—derived first field cardiac
progenitor cells express GFP and RFP, and second heart field cardiac progenitor cells express RFP. The reporter iPS cell-derived
cardiac progenitor cells could express the fluorescent proteins at day 6 after starting cardiac differentiation and we could obtain each
progenitor cells by FACS at day 10. RFP positive cardiac progenitor cells could express cardiac troponin T and GFP positive cardiac
progenitor cells showed higher TBX5 expression compared to GFP negative cells. These results suggest the usefulness of the
reporter system. However, we could not obtain the enough amount of second heart field progenitor cells due to the negative
selection. To obtain the higher amount of second heart field cardiac progenitor cells, we decided to use ISL1 promoter as the second
heart field—specific promoter. ISL1 temporally expresses in the second heart field progenitor cells so we are planning to use Cre—loxP
system to label the ISL1 positive cells permanently.
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