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Fig. 1 Umbilical cord blood (UCB)-derived CD34*cells promote angiogenesis in vitro
(a) Vascular endothelial growth factor (VEGF) uptake by human umbilical vein endothelial cells (HUVEC) without coculture
with UCB-derived mononuclear cells (MNC) is shown. A significant increase in the VEGF uptake by monolayered HUVEC

cocultured with UCB-derived-MNC was observed, with very little uptake when MNC were cultured separately in semiper-
meable chambers (n=5). (b) When the levels of VEGF uptake by HUVEC cocultured with CD34*cells or CD34 *cell-depleted
MNC were measured, a significant increase in the allophycocyanin (APC) fluorescence was observed in HUVEC cocultured
with CD34*cells but not with CD34*cell-depleted MNC (n="7). (c) VEGF uptake by HUVEC gradually increased in a CD34*
cell dose-dependent manner (n=3). Differences were considered statistically significant at p<0.05. The symbols * and **

denote p<0.05 and p<0.01, respectively.
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Fig. 2 Characteristics of X-ray irradiated umbilical cord blood (UCB)-derived mononuclear cells (MNC)
(a) T-cells or CD34*cells were purified from UCB, which was irradiated with 0, 1, 2.5 5, 15, or 30Gy of X-rays, the optimal dose of
which was pre-determined. Proliferative capacity of the cells was assessed by T lymphocyte activation and colony-forming unit
(CFU) assays (n=23). (b) Irradiation with 15Gy of X-rays completely inhibits the proliferation of UCB-derived T lymphocytes (n=
6). (c) CFU-assays were used to evaluate the short-term hematopoietic ability of hematopoietic progenitor cells in UCB-derived
MNC. Hematopoietic colony formation was compared between pre-irradiated and irradiated UCB-derived MNC (n=6). (d) Ten of
the 20 NOD/Shi-scid/IL-2RYKOJic (NOG) mice received 5.0% 10* MNCs and the remaining 10 received 1.0 X 10% XR cells via the
tail vein. The percentage of human CD45% cells was measured by flow cytometry (FCM) 4, 8 and 12 weeks after transplantation
for human cells in peripheral blood and 12 weeks after transplantation for human cells in bone marrow and spleen. (e) Either
pre- or post-irradiated UCB-MNCs and HUVECs were co-cultured and the amount of VEGF incorporated into HUVECs was
compared (n=12). Differences were considered statistically significant at p<0.05. All results are expressed as the mean *stan-

dard deviation (SD).
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Fig. 3 Effects of X-irradiated mononuclear cells (XR-MNCs) on a mouse model of stroke
(a) The experimental design is shown. (b) To assess motor function, mice were subjected to behavioural tests in the wire-
roping test, rotarod test and open field test after MCAQO procedure. All behavioural tests were performed at the optimal
time based on a preliminary study. (c) Behavioural tests were performed with freeze-thawed XR-MNCs. Differences were
considered statistically significant at p<0.05. All results are expressed as the mean +standard deviation (SD). The symbols
*, ** and *** denote p<0.05, p<0.01, and p<0.001, respectively.

5. 512, HUVEC % CD34 #illla % & & Higg sk & 3k AT CD34" Mifa & B2 L 7Mild s ii) <Tix, b3hk
B8 L 723958\213 VEGF OF W] 0L sA B DB 7 A ZALL A b7z (Fig 1b). 512, HUVEC
5i72A%, CD34 KM 3 1 (HAZER A & SR e — I & % VEGF L) sAA 13, CD34" #illa oM UKLy
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Fig. 4 Delivery of small molecules from X-irradiated mononuclear cells (XR) to vascular endothelial cells at the injured side
(a) The BCECF-signals in the cerebral vascular endothelial cells from the ipsilateral cortex were evaluated using fluorescence
microscopy. (Upper row) Transferred BCECF-positive signals (green) observed in the endothelial cells 10 min after XR cell
transplantation. (Lower row) Transferred BCECF are also visible in non-endothelial cells located outside the vasculature. Scale
bars =10um. (b) Cerebral surface blood flow was measured in the mouse model of stroke using a laser speckle flowmetry imag-
ing system (1 week: MCAO-PBS treatment, n=3 and MCAO-XR cell treatment, n=3; 5 weeks: MCAO-PBS, n=7 and MCAO-
XR cell treatment, n=9). Representative images in 5 weeks are shown in the top row, and their quantitative results are shown
in the bottom row. Differences were considered statistically significant at p<0.05. All results are expressed as the mean *stan-

dard deviation (SD). The symbols * denote p<<0.05.
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Fig. 5 Metabolites 24 hr after X-irradiated mononuclear cells (XR) therapy in a middle cerebral artery occlusion (MCAO)

mouse brain model-1

(a) Map of the central metabolic pathway and comparative visualization of the metabolites involved in XR cell therapy. (b)
Total adenylate and adenylate energy change. Abbreviations: ATP, adenosine triphosphate; ADP, adenosine diphosphate;
AMP, adenosine monophosphate. (c) de novo synthesis of purine nucleotides after cell therapy. Differences in the levels of me-
tabolites among the no-surgery control, MCAO-phosphate-buffered saline (PBS), and MCAO-XR cell groups are presented as
bar graphs. ‘Ipsi’ represents the ipsilateral side, and ‘contra’ represents the contralateral side of the mouse brain. Black font
indicates substances that were detected, and gray font indicates substances that were not detected in all groups. Differences
were considered statistically significant at p<0.05. All results are expressed as the mean = standard deviation (SD). The sym-
bols *, **, and *** denote p<0.05, p<0.01, and p<0.001, respectively.
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IVBORICAEERED RSN (Fig.6a). 512
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ML 7278, Ml 5-4ETld G6P % F6P 7 & o) i firhi
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A TIEREBACH IS T2V =F UL Twb
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Fig. 6 Metabolites at 24 hr after X-irradiated mononuclear cells (XR) therapy in a middle cerebral artery occlusion (MCAO)

mouse brain model-2

(a) Amino acid concentration after cell therapy. Differences in the levels of metabolites among the no-surgery control, MCAO-

phosphate-buffered saline (PBS), and MCAO-XR cell groups are presented as bar graphs. ‘Ipsi’ represents the ipsilateral side,

and ‘contra’ represents the contralateral side of the mouse brain. Abbreviations: Ala, alanine; Arg, arginine; Asn, asparagine;
Asp, aspartic acid; Cys, cysteine; Gln, glutamine; Glu, glutamic acid; His, histidine; Ile, isoleucine; Leu, leucine; Lys, lysine; Phe,
phenylalanine; Pro, proline; Ser, serine; Thr, threonine; Trp, tryptophan; Tyr, tyrosine; and Val, valine. (b) Pentose phosphate
pathway metabolites after cell therapy (n=05). (c) Urea cycle metabolites after cell therapy. Black font indicates the detected
substances, and gray font indicates substances that were not detected in all groups (n=>5). Differences were considered sta-
tistically significant at p<0.05. All results are expressed as the mean *+standard deviation (SD). The symbols *, **, and ***

denote p<0.05, p<0.01, and p<0.001, respectively.
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Fig. 7 Nerve repair through direct interaction between X-irradiated mononuclear cells (XR) and astrocytes

(a) The optimal concentration of stromal cell-derived factor 1 (SDF-1) to maintain the migratory ability of umbilical cord
blood (UCB) CD34 *cells was evaluated (left panel) and irradiated and non-irradiated CB UCD34 " cells both exhibited compa-
rable migratory ability after SDF-1 stimulation (n=23). (b) BCECF dye was transferred into astrocytes, and BCECF signals
(green) were observed in glial fibrillary acidic protein (GFAP)-positive astrocytes (violet). (c) To measure neurite branching,

10 neurons were randomly selected from the anterior cerebral artery perfusion area within 300um of the border of the in-

farction area from each mouse, and primary and secondary branching were counted under 20 X magnification. To evaluate

the spinal density, 10 neurons from each brain sample were placed in the same area where the dendritic structure was dig-

itized using an oil immersion of 100 X magnification. The spinal density is presented as the number of spines/20um dendrit-
ic length (1 week; MCAO-PBS, n=3 and MCAO-XR cell treatment, n=3; 5 weeks; MCAO-PBS, n=7 and MCAO-XR cell
treatment, n=9). Differences were considered statistically significant at p<0.05. All results are expressed as the mean =+

standard deviation (SD). The symbols ** denote p<0.01.
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