(n=10 in all groups).

Supplementary Figure II

Left ventricular (LV) functional evaluation by echocardiography and a

micromanometer-tipped conductance catheter.

a: Representative recording of M-mode echocardiography 28 days after cell or PBS
administration. Lateral wall motion was well preserved following USSC transplantation
(arrow: endocardium in the lateral wall).

b: Change in echocardiographic parameters during 23 days (between day S and day 28 after
cell transplantation). FS, fractional shortening; RWMS, regional wall motion score. *,
P<0.05; **, P<0.01 (n=10 in all groups).

¢: Invasive hemodynamic parameters following USSC, Fbr or PBS administration at day 28.
+ dP/dt and -dP/dt, Maximum and minimum derivative of LV pressure; EF, ejection

fraction; LVEDP, LV end-diastolic pressure. *, P<0.05; **, P<0.01. (n=10 in each

group).

Supplementary Figure ITI
Representative immunofluorescent staining for immature cardiac markers and HMA in HD
group at day 5 or 28.

a-d: Representative double immunofluorescent staining for for Nkx2.5 and HMA in HD
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group at day 5 (x 400). a, Nkx2.5; b, HMA,; ¢, DAPI; d, merge.

e-h: Representative double immunofluorescent staining for for GATA4 and HMA in HD
group at day 5 (x 400). e, GATA4; f, HMA; g, DAPI; h, merge.

i-I: Representative double immunofluorescent staining for for cTn-I and HMA in HD group

at day 28 (x 400). i, HMA; j, cTn-I; &k, DAPI; /, merge.

Supplementary Figure IV

Histological evaluation of human CMC, EC and SMC development in rat ischemic

myocardium at day 28.

a-e: Representative double immunofluorescent staining for cTn-I and human nuclear
antigen (HNA) in HD USSC group at day 28. Human CMCs were identified as
double-positive cells for ¢cTn-I (green) and HNA (red). a, merge, x100; b, cTn-I, x400; c,
HNA, x400; d, DAPI, x400; e, merge x400. White arrows show nuclei of human
CMCs.

J-j: Representative double immunofluorescent staining for vWF (red) and HNA (green) in
HD USSC group at day 28. Human ECs were identified as double positive cells for
vWF and HNA. f, merge, x100; g, vWF, x400; 2, HNA, x400; i, DAPI, x400; j, merge,
x400.

k-o: Representative double immunofluorescent staining for smooth muscle actin (green)

and HLA-ABC (red) in HD group at day 28. Human SMCs were identified as double
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positive cells for SMA and HLA-ABC. &, merge, x100; /, SMA, x400; m, HLA-ABC,

x400; n, DAPI, x400; o, merge, x400.

Supplementary Figure V

a-d: Representative double immunohistochemistry for HNA (red) and cTn-I (green) 4
weeks after MI in each group.

e: Percent ratio of human CMCs/ total HNA" cells and that of human CMCs/ total CMCs in

each group. *, P<0.05; **, P<0.01.

Supplementary Figure VI

Histological evaluation of regenerative and resident CMC proliferation in rat ischemic

myocardium at day 7

é-d: Representative double immunofluorescent staining for ¢Tn-I and Ki67 at day 7 in PBS
(a), Fbr (b), LD (c) and HD (d) groups (x100). White arrows show nuclei of the
double-positive cells indicating the proliferative CMCs in the ischemic myocardium.

e: Density of the proliferative CMCs at day 7 was dose-dependently increased in rat

ischemic myocardium following USSC transplantation. **, P<0.01. (n=10 in all groups).

Supplementary Figure VII

Quantification of cell fusion vs differentiation by FISH analysis
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a- f Representative double FISH for rat genome (red) and human genome (green) in HD
group at day 28. Fused cells were identified as double positive cells for rat genome and
human genome (x400). a, rat genome; b, DAPI; ¢, human genome; d, merge of a, b and c,
(x400); e, merge of a and ¢ , x400; f, Higher magnification (x 800?) of the square in the
image d. Arrrow, fused nucleus; arrowhead, human cell-derived nucleus without cell

fusion.

Supplementary Figure VIII

Molecular analyses of human-specific gene expression in USSCs pre transplantation and in

LV tissue samples 4 weeks after the infusion of cells or PBS.

a: RT-PCR analysis for human-specific genes of CMC, SMC and EC lineage markers in
Fbrs and USSCs before transplantation. lane 1, human heart (positive contrbl); lane 2,
Fbrs; lane 3, USSCs.

b: RT-PCR analysis to evaluate expression of human-specific genes of CMC (hBNP, hcTn-],
hMHC-B and hNkx 2.5), SMC (hsm22¢ and hSMA) and EC (hKDR, heNOS and
hCD31) lineages in rat ischemic myocardium at day 28. Human specific genes of CMC,
SMC and EC markers were dose-dependently expressed in USSC-treated anifnals. lane
1, human heart (positive control); lane 2, PBS group; lane 3, Fbr group; lane 4, LD
group; lane 5, HD group.

c: Real-time PCR for quantification of the expression of human-specific genes of CMC
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(cTn-I), SMC (sm22a) and EC (KDR) lineage markers in the rat ischemic myocardium
at day 28. The human-specific cardiomyogenic and vasculogenic gene expression was
significantly enhanced in USSC-transplanted groups compared with Fbr and PBS-treated

groups. **, P<0.01.

Supplementary Figure IX

Quantification of the human-specific angiogenic gene expression in the rat ischemic

myocardium.

a-d: Real-time PCR for hVEGF (a), hbFGF (), hHGF (c) and hSDF-1 (d) in infarct and
peri-infarct areas. The human-specific angiogenic gene expression was significantly
enhanced in USSC-transplanted groups compared with Fbr and PBS groups. *, P<0.05;

*#%, P<0.01.
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