automatically lead to expansion of this lineage. Again, Blau et al reported a similar result.
They discussed signal specificity of 3 different growth factor receptors (GCR, Mpl and Flt3) and
found that only Mpl-mediated signal enhanced self-renewal of murine multipotential

hematopoietic progenitors.*°

However, they also found that even Mpl-mediated signal
preferentially lead to erythroid, and slightly less efficiently megakaryocytic, expansion in an in
vivo setting. '

Thus, hematopoietic growth factor receptor signaling may not be free from lineage
specificity and biased expansion. In this sense, one can utilize suitable growth signals
depending upon target lineage and target disease. For instance, GCR-mediated expansion may
be suitable for treatment of disorders involving granulocytes, such as chronic granulomatous
disease; erythropoietin receptor-mediated expansion may be suitable for treatment of
hemoglobinopathies. For lymphoid expansion, yet another signaling system may be suitable or
required. A plausible candidate is IL-7 receptor (IL7R)-mediated signaling, since this is
essential for early lymphoid development and IL7R expression is a hallmark of murine common

lymphoid progenitors.*!  With consideration of differential specificity and efficacy, expansion of

gene-modified hematopoietic cells with SAGs can be a realistic goal.
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Titles and legends to figures

Figure 1. Schematic diagram of chimeric receptor and vector construct.  (Upper) A chimeric
protein DY703FGCRTmR was a fusion of G-SCF receptor (GCR) and Tm binding domain
(TmR). D(5-195), deletion of G-CSF binding site. TM, transmembrane domain. Y703F,
amino acid sﬁbstitution (Tyr703 to Phe) to minimize myelod differentiation signal. G525R,
amino acid substitution (Gly525 to Arg in estrogen receptor) to change ligand specificity.
(Lower) Bicistronic retrovirus vector MSCV/DY703FGCRTmR-IRES-EGFP. LTR, long
terminal repeat. IRES, internal ribosome entry site derived from encephalomyocarditis virus.

EGFP, enhanced green fluorescent protein,
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Figure 2. EGFP" cells in primary recipients. | (A) EGFP" cells were counted before (Pre) and 2
weeks after (Post) Tm injection. (B) EGFP" cells in control mice were analyzed in parallel to
Tm-challenged animals. (C) Time course of EGFP" frequency in Tm-challenged (circles) and
control (squares) animals. Two months after BM transduction and transplantation, Tm was
administrated to a subset of recipients (arrow), and EGFP" cells were tracked. Bars represent

standard deviation.

Figure 3. EGFP" cells in secondary recipients. (A) EGFP" cells were counted before (Pre) and
2 weeks after (Post) Tm injection. (B) EGFP™ cells in control mice were analyzed in parallel to
Tm-challenged animals. (C) Time course of EGFP" frequency in Tm-challenged (circles) and
control (squares) animals. One month after BMT, Tm was administrated to a subset of

recipients (arrow), and EGFP” cells were tracked.  Bars represent standard deviation.

Figure 4. EGFP" cells in different leukocyte subsets. ‘Three months after Tm stimulation on
secondary transplants, EGFP" cells were enumerated in granulocytes (Gr; Gr1"®/Mac1™),
monocytes (Mo; Gr1®™9/Mac1™), CD4" T cells (CD4; CD4"/CD8’), CD8" T cells (CD8; CD4"
/CD8"), B cells (B; IgM/B220") and NK cells (NK; NK1.17/TCRb). Tied columns represent

statistically different values (p < 0.05 by Student’s t-test).
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