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Tsujiguchi, Takakiyo

1,900,000

/ 26y X
Myc
EIF4G1 PNO1 Myc
Myc EIF4G1 PNO1

To clarify the nature of genes that contribute to the radiosensitivity of human
hematopoietic stem/progenitor cells (HSPCs), we analyzed the gene expression profiles detected in HSPCs
irradiated with 2 GK X-rays after culture with or without an optimal combination of hematopoietic
cytokines. A comprehensive genetic analysis to search for genes associated with cellular radiosensitivity
was undertaken, and we found that the expressions of the downstream genes of MYC oncogene increased after
X-irradiation. In fact, the activation of MYC was observed immediately after X-irradiation, and was the
only gene still showing activation at 6 h after irradiation. Activated gene regulator function of MYC due
to irradiation was suppressed by culturing the HSPCs with combinations of cytokines, which exerted
radioprotective effects. MYC was strongly associated with the radiosensitivity of HSPCs.
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Figure 1. Representative cell surface antigen
profiles of CD34+ cells just after purification
from placental/umbilical cord blood. The purified
CD34+ cells were counter-stained for the
following eight antigens: CD38 [A], CD45RA
[B], CD110 [C], CD123 [D] and Tie-2 [E]. These
panels indicated that HSPCs were enriched in the
purified CD34+ cells.

Table 1. The surviving fractions of progenitor
cellsinirradiated HSPCs

number of progenitors (/10° CD34™ cells) ;unrivingf
Dose (Gy) CFU-GM BFU-E CFU-Mix CFCs raél;-%nso
0Gy 150 90 26 266

2Gy 31 33 12 76 0.284+0.016
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Figure 2. The numbers of radiation-responsive
and radiation- and cytokine-responsive genes
obtained by comparing the gene expression levels
between two experimental groups. Five
experimental groups were classified according to
the irradiation condition (IR(+) or IR(-))
cytokine treatment (Cyt(+) or Cyt(—)) and
cultivation (6 h or not). The group named “0 h”
were nonirradiated HSPCs without cultivation.
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Table 2. Effects of X-irradiation and cytokine
treatment on MY C expression

Up-stream regulator Expression change

Group A Group B Predicted activation z-score Fold p-
state Change value
oh IR(+) Cyt(-) Activated 307 213 0.28
oh IR(+) Cyt(+) Activated 274 329 0.11
IR(-) Cyt(-) IR(+) Cyt(-) Activated 4.81 1.48 0.62
1R(-) Cyt(-) IR(+) Cyt(+) Activated 2.81 1.18 0.69
IR(-) Cyt(+) IR(+) Cyt(+) Activated 354 132 0.85
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Table 3. Relationship of radiation-responding and
radiation and cytokine-responding genes with
MYC genes.

Symbol ]ODE ’\;j'r?;slream Entrez Gene Name Groups

EIF4GI Positive eukaryotic translation initiation factor 4 gamma, 1 | A%and B?
phosphoribosylglycinamide formyltransferase,

GART Positive phosphoribosylglycinamide synthetase, A
phosphoribosylaminoimidazole synthetase

HLA-E Positive major histocompatibility complex, class I, E B

MDM2 Positive MDM?2 oncogene, E3 ubiquitin protein ligase B

PNOI1 Positive partner of NOB1 homolog Aand B

TIMP2 Positive TIMP metallopeptidase inhibitor 2 B

Radiation and cytokine-responded genes (B)
(36 genes)

Radiation-responsed genes (A)
(17 genes)

Fig. 3. Venn diagrams of 17 radiation-responding
genes and 36 radiation and cytokine-responding
genes.
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