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WLES -

We previously identified CD34-negative (CD34-) severe combined immunodeficiency (SCID)-repopulating
cells as primitive hematopoietic stem cells (HSCs) in human cord blood and provided a new concept for the
hierarchy in the human HSC compartment. In this study, we develop a prospective ultra-high-resolution
purification method by applying two positive markers, CD133 and GPI-80. Using this method, we succeed in
purifying single long-term repopulating CD34- HSCs with self-renewing capability residing at the apex of the
human HSC hierarchy from cord blood, as evidenced by a single-cell-initiated serial transplantation analysis.
The gene expression profiles of individual CD34+ and CD34- HSCs and a global gene expression analysis
demonstrate the unique molecular signature of CD34- HSCs. We find that the purified CD34- HSCs show a
potent megakaryocyte/erythrocyte differentiation potential in vitro and in vivo. Megakaryocyte/erythrocyte
progenitors may thus be generated directly from the CD34- HSCs (a bypass route). Based on these data, we

propose a revised road map for the commitment of human CD34- HSCs in cord blood.
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Ta Tz, BEENEESE IBMD #E2BFET 22 itk b, ~7 2 CD34 JiikatE (CD34) KSL #l
f&d (Science, 1996) @ counterpart T& % CD34 SCID-repopulating cell (SRC) 2% & b PRI ICIEET %
FrR DT LI LT3 (Blood, 2003), < DffEHFILHISK CD34 SRC (HSC) ¥, T4 ¥ Tk
b RIHE & #E 2 5N T 7z CD34"CD38CDY0* SRC (HSC) (Science, 2011) % in vitro X O in vivo THEA S
5T LHRTE S, MAT, CD34 SRC DRMEHHHEZEAEICOWTHENIT T2 L, NOG~ 7 XA T1 X, 2
R, 3R (1 4FLLE) ¥ CTHr[EE7% myeloid-biased long-term repopulating HSC T& % Z & 2380 & 221 7¢
- 7= (Blood Cancer J, 2015; Cell Transplant, 2017), Z® Z & |Z, CD34 SRC 75, t h HSC D& ic &
WCTHSICMET 2 2 &R RBL T3, Fill. 41X, CD34 SRC (HSC)D G/ n ~—Hh— &
LT CDI133 §iiJif (Leukemia, 2014) & GPI-80 )i (Blood,2016) DEIEICHIIL, 2 2D~ —H —
ZEFFICH W2 2 & T HSC ZizigEeicHits 2 2 & ict ity Tl Y L 72 (Nat Commun
(2018)9:2202), AfiffZeCiZ. MEICHE L7z & b CB H3K CD34-HSC DG/~ — 7 —T5H % CDI133
& GPI-80 il & v p S B LB 2 BHFE L (K 1, 2). H—HIfg L ~ v T OB BT T %
AREL T2 C LI Lz (K 3~5), ZDfEHE, CD34 HSC 1x. H AL & RIAEHEFI R SAE % 3
Wi 2 72 K50t HSC TH Y| FEKD CD34* HSC L 138 AR 2 27 7R/ T 5 b HSC & &z bhiz,
Az C. CD34 HSC 23, @\ iRiMER - ERRRMIE~D M LEEX HE T2 2L dHL I L7 (K 6), DA
EX b, vt CBHKD CD34 HSC 725, M| EclEMSICiiET 2Kt  HSC TH % L Hic, #
72 72 AL k%#% (Bypass route) Z/nd AIREMEA$RIE L 72 (X1 7) (Nat Commun (2018)9:2202) .
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