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Figure 1. Human hematopoietic engraftment is enhanced in hSCF Tg NSG recipients. (A) hSCF Tg NSG recipients developed progressive anemia as evidenced by
reduced hemoglobin concentration compared with non-Tg NSG mice transplanted with human HSCs from the same donor source. (B) Human CD45* chimerism was analyzed
over time in PB of hSCF Tg and non-Tg NSG recipients. (C) Representative flow cytometric contour plots demonstrating the presence of human CD45* cells, CD19+ B cells,
CD33* myeloid cells, CD3* T cells, and CD56*CD3~ NK cells in recipient BM. (D) At the time of death, engraftment levels of human CD45* cells in the BM, spleen, and PB of
hSCF Tg NSG recipients were significantly higher compared with non-Tg NSG controls (BM: hSCF Tg n = 21, non-Tg n = 13, P < .0001; spleen: hSCF Tg n = 21, non-Tg
n =13, P = .0065; PB: hSCF Tg n = 21, non-Tg n = 13, P <.0001). (E) In hSCF Tg NSG recipient BM, significantly greater human CD33* myeloid lineage development was

observed (hSCF Tgn = 21, non-Tgn = 13, P = .0002).

Impaired mouse erythropoiesis in these engrafted hSCF Tg NSG
mice was associated with rapid expansion of hCD45* hematopoi-
etic cells compared with non-Tg NSG recipients (Figure 1B).

At 8 to 35 weeks after transplantation, individual hSCF Tg NSG
recipients were analyzed to determine levels of reconstitution of
human hematopoiesis and immunity in the BM, spleen, and PB. At
the time of necropsy, we did not observe any gross macroscopic
abnormalities in these recipients. We performed flow cytometric
analysis to evaluate the engraftment levels of human CD45% cells
(calculated as % hCD45™ cells relative to total numbers of mouse
and human CD45" cells in the nucleated cell gate). Engraftment
levels of human CD45* leukocytes in the BM, spleen, and PB were
significantly higher in hSCF Tg NSG recipients (mean = SEM;
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97.1% %= 1.1%, 94.5% = 1.6%, and 83.1% = 3.9%, respectively;
n = 21) compared with engrafted non-Tg NSG recipients
(63.1% * 7.3%, 77.3% * 6.9%, and 49.5% * 6.5%, respectively;
n = 13; P <.0001, P = .0065, and P < .0001 by 2-tailed ¢ test,
respectively; Figure 1C-D). Compared with enhanced engraftment
of human leukocytes in the recipient BM, development of human
erythroid precursors was not significantly different in hSCF Tg
NSG recipients compared with non-Tg NSG recipients (hSCFTg:
25.6% * 6.1%; n = 10 and non-Tg NSG controls: 11.4% =+ 3.6%;
n = 10; P = .0601; supplemental Figure 2). We next analyzed the
development of human lymphoid and myeloid cells in the en-
grafted human CD45* hematopoietic cell populations by flow
cytometry using monoclonal antibodies against hCD3, hCD19,
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Figure 2. HLA-DR-negative human myeloid cells predominate in hSCF Tg NSG recipient BM. (A) Flow cytometric contour plots demonstrating FSC and SSC
characteristics of 6 hSCF Tg NSG recipient BM (S1-1, $1-2, $9-1, $4-1, $12-2, and S2-1) and 3 non-Tg NSG recipient BM (N1-1, N1-2, and N8-1). Polymorphonuclear myeloid
cells (red asterisks) are present at high frequencies in hSCF Tg NSG recipient BM. (B) Flow cytometry contour plots demonstrating hCD33 and HLA-DR expression in the same
recipients as shown in panel A. Consistent with their FSC and SSC characteristics, hSCF Tg NSG recipient BM contained a prominent CD33+HLA-DR™ granulocyte population
(red asterisks; N1-1, killed at 21 weeks; N1-2, killed at 16 weeks; N9-1, killed at 20 weeks; S1-1, killed at 23 weeks; 81-2, killed at 20 weeks; 59-1, killed at 16 weeks; 84-1,
killed at 13 weeks; S12-2, killed at 8 weeks; and S2-1, killed at 16 weeks). (C) Representative flow cytometric scatter plots of hSCF Tg NSG recipient BM demonstrating the
identification of human c-Kit*CD203c* mast cells within the hCD33* fraction and HLA-DR~SSCMsh granulocytes and HLA-DR*SSC% APCs within the c-Kit~CD203c~ fraction
(S4-1, killed at 13 weeks; and S2-1, killed at 16 weeks). (D) Frequencies of human c-Kit*CD203¢* mast cells, CD33*HLA-DR~ granulocytes, and CD33*HLA-DR* APCs
within the total hCD45+*hCD33* myeloid cell population in the BM of hSCF Tg and non-Tg NSG recipients. Numbers of cells in the granulocyte/neutrophil fraction were
significantly higher in hSCF Tg NSG recipient BM (hSCF Tgn = 20, non-Tgn = 12, P = .0001). (E) CD33*HLA-DR" cells from hSCF Tg and non-Tg NSG recipient BM were
FACS-purified and examined by MGG staining. In 9 of 13 hSCF Tg recipients (S4-1 and $12-2 shown as representative), immature myeloid cells composed the majority of cells
in this fraction. In 4 of 13 hSCF Tg recipients (S2-1 shown as representative) and 4 of 5 non-Tg NSG recipients (N12-1 shown as representative), mature neutrophils (band and
segmented forms) were observed (N12-1, killed at 8 weeks; S2-1, killed at 16 weeks; S4-1, killed at 13 weeks; and $12-2, killed at 8 weeks). (F-G) Global transcriptional profiles
of FACS-purified CD33+cKit~CD203~HLA-DR~ granulocytes and CD33*c-Kit~CD203c~HLA-DR*CD14* monocytes derived from hSCF Tg NSG and non-Tg NSG recipient
BM as well as human CD16* neutrophils and CD14* monocytes were compared. (F) Unsupervised clustering for each group is shown. (G) The expression heatmap
demonstrates genes that are significantly under- and over-represented in each population.

hCD56, and hCD33 along with anti-human and anti~-mouse CD45  of the SSC high granulocyte fraction in hSCF Tg NSG recipients,
antibodies (Figure 1C,E). Although there was recipient-to-recipient  which correlate with CD33YHLA-DR™ cells (Figure 2A-B). To
variability, the frequency of human CD33* myeloid cells within  quantify the frequencies of different myeloid subsets in these
the total human CD45* population was significantly higher in the  recipients, we first identified CD33*c-Kit*CD203c* mature hu-
hSCF Tg NSG recipient BM than in the non-Tg NSG recipient BM  man mast cells among human CD45* cells. Next, we identified
and constituted the majority of human hematopoietic cells (h\SCF  cD33*HLA-DR~ human granulocyte lineage cells and human
Tg: 49.7% + 4.0%; n =21 and non-Tg NSG controls: CD33*HLA-DR* antigen-presenting cells (APCs) among human
26.2% * 2.9%; n = 13; P = .0002 by 2-tailed  test). In contrast, D45+ cells excluding mature mast cells (Figure 2C).

in non-Tg NSG recipients, the majority of human hematopoietic In the hSCE Tg NSG recipient BM, there were increased
cells in the BM were B cells (53.3% = 4.5%; n = 13), consistent percentages of CD33*HLA-DR~ granulocytes and decreased per-

3 3 59,20 4
with previous reports Thzsisfg;‘_ngslgg;m‘%nmam,tha‘ the  centages of CD33*HLA-DR* APCs compared with non-Tg NSG
eXpression Of Membrane-boun m BM microenvironment . 01 (hSCF Tg: 46.7% = 5.9% and 38.3% =+ 4.0%, respec-

resultilin s1g1;11ﬁca1;tl()ifer‘1,1§? efﬁcie:ft ;n;o’rf;liﬁélgg;f huIrllar}stﬁs tively; n = 20 and non-Tg NSG controls: 25.8% *+ 5.0% and
as well as enhiance pmen . myelord cels 6559 4.1%, respectively; n = 12; P = 0204 and P = .0001 by

from the engrafted human HSCs. 2-tailed # test, respectively; Figure 2D). In the BM of 11 of 20 hSCF
Tg NSG recipients examined, ¢-Kit"CD203¢"HLA-DR™ SSChish
granulocytes accounted for the highest frequency of total human
myeloid cells (Figure 2D; Table 1). To examine the morphologic
Next, we examined the development of human myeloid subsets in ~ features of the human granulocytes developing in the hSCF Tg
the human membrane-bound SCF-expressing BM microenviron-  recipients, we carried out May-Griinwald-Giemsa (MGG) staining
ment. Flow cytometric scatter plots demonstrate the development using cytospin specimens of FACS-purified CD33*c-

Human myeloid lineage development in hSCF Tg NSG
recipients

57



From bloedjournal.hematologylibrary.org at University of Tokyo on March 29, 2012. For personal use only.

BLOOD, 22 MARCH 2012 - VOLUME 119, NUMBER 12

Kit~CD203¢c"HLA-DR™ cells from BM of hSCF Tg and non-Tg
NSG recipients. In 9 of 13 hSCF Tg recipient BM cells examined,
the majority of myeloid cells showed the morphology of immature
granulocytes with large nuclear-to-cytoplasmic ratio and nuclei
with few lobulations, largely consisting of myelocytes and metamy-
elocytes (S4-1 and S12-2 shown as representative in Figure 2E). In
4 of 13 hSCF Tg recipients examined and in 4 of 5 non-Tg NSG
recipients, mature segmented neutrophils were present in the sorted
CD33*c-Kit~CD203c"HLA-DR™ granulocyte population (N12-1
and S2-1 shown as representative in Figure 2E). These findings
indicate that both by quantitative and morphologic examinations,
human granulocytic cells with various degrees of maturity predomi-
nate among the CD33* myeloid cells developing within the hSCF
Tg NSG recipients. To examine the myeloid differentiation capac-
ity of hematopoietic stem and progenitor populations in a func-
tional manner, we performed a colony-forming cell assay using
CD34*CD38~ and CD34*CD38* cells derived from BM of hSCF
Tg NSG recipients and non-Tg NSG recipients. In both cell
populations, myeloid and erythroid colony formation were similar
between hSCF Tg NSG and non-Tg NSG recipient BM (supplemen-
tal Figure 3).

‘We then analyzed global transcriptional profiles of CD33*HLA-
DR™c-Kit™CD203c™ granulocytes from hSCF Tg NSG recipient
BM (n = 4), non-Tg NSG recipient BM (n = 3), and primary
human BM (n = 2). Additional control samples included BM
monocytes from hSCF Tg recipients (n = 3), non-Tg NSG recipi-
ent BM monocytes (n = 3), and primary human BM monocytes
(n = 2). Unsupervised clustering demonstrated a clear segregation
of transcriptional profiles between granulocytes and monocytes
regardless of the source. This suggests that human granulocytes
and monocytes in humanized mouse undergo a distinct differentia-
tion process similar to their counterparts in human BM (Figure 2F).
We next examined whether there were any differences in gene
expression within 3 distinct granulocyte sources (hSCF Tg recipi-
ent BM, non-Tg NSG recipient BM, and primary human BM
neutrophils; Figure 2G). As seen in the heatmap representation, we
found clusters of genes differentially transcribed in the distinct
sources of granulocytes (Figure 2G). Multiple genes associated
with transcriptional regulation were included in the genes up-
regulated in human immature granulocytes derived from the BM of
hSCF Tg NSG mice, suggesting that these cells are more actively
cycling and proliferating compared with mature granulocytes from
the BM of hSCF Tg NSG and non-Tg NSG mice and primary
human BM neutrophils (Figure 2G; supplemental Tables 1 and 2).

Development of human mast cells in hRSCF Tg NSG recipients

We next investigated the development of human mast cells in the
membrane-bound hSCF-expressing NSG mice. Overall, the frequen-
cies of cKit*CD203c¢™ cells within total BM CD33* myeloid cells
were similar between hSCF Tg NSG and non-Tg NSG recipients
when excluding 2 non-Tg NSG recipients observed for more than
8 months (P = .1439 by 2-tailed ¢ test; Figure 2D; Table 1). In 7 of
20 hSCF Tg NSG recipients, compared with one of 10 non-Tg NSG
recipients, the frequency of cKit*CD203c™ cells in BM CD33*
cells was greater than 15% (Figure 2D; Table 1). When these
cKit*CD203c™ cells were FACS-purified and examined by MGG
staining, their morphology was consistent with mast cells with
various degrees of cytoplasmic granulation (Figure 3A-B). Histo-
logic examination of H&E-stained bone sections showed increased
cellularity in hSCF Tg NSG recipients compared with non-Tg NSG
recipients (Figure 3C). We then performed IHC staining for mast
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cell tryptase to identify human mast cells in the BM. Consistent
with the quantitative analysis by flow cytometry, tryptase* cells
were abundantly observed in the hSCF Tg NSG recipients com-
pared with non-Tg NSG recipients (Figure 3C). This does not
reflect an increase in mouse mast cells because nearly all nucleated
hematopoietic cells in the hSCF Tg NSG recipients are of human
origin (Figure 1D). The same sections were further subjected to the
immunofluorescence staining followed by confocal imaging dem-
onstrating that these are mast cells and not CD14* monocytes
(supplemental Figure 4).

Mast cell progenitors and mature mast cells reside in high
frequencies in the spleen of normal immunocompetent mice.2! We
next examined the spleen of human HSC-engrafted hSCF Tg NSG
recipients. Human CD33b8b¢c-Kit+*CD203¢* mast cells accounted
for the highest frequency among total hCD45"hCD33* myeloid
cells in the spleen of both hSCF Tg NSG and non-Tg NSG
HSC-engrafted recipients (Figure 4A-B). However, the frequencies
of human mast cells in the myeloid cell population were signifi-
cantly higher in hSCF Tg NSG recipients than in non-Tg NSG
controls (hSCF Tg: 77.4% * 4.5%; n =20 and non-Tg NSG
controls: 62.5% * 3.9%; n = 12; P = .0304 by 2-tailed z test;
Figure 4B). These human cells with surface expression phenotype
of mast cells also showed morphologic features of mature mast
cells (Figure 4C). Mast cell tryptase IHC staining confirmed the
presence of human mast cells within the recipient spleen (Figure
4D). These findings indicate that the expression of membrane-
bound human SCF in the recipient mouse microenvironment
enhances development of human mast cells from transplanted
human HSCs within hematopoietic organs, such as the BM and
spleen, consistent with the activation of c-Kit signaling.

Next, we investigated whether the transgenic expression of
hSCEF results in the efficient development of mucosal tissue-type
human mast cells in respiratory and gastrointestinal mucosal layers,
as well as in hematopoietic organs. For this purpose, we performed
IHC staining of human tryptase-expressing mast cells in the lung,
stomach, small intestine, and large intestine in hSCF Tg NSG and
non-Tg NSG recipients. In the hSCF Tg NSG recipient lungs,
human tryptase-positive mast cells were identified within cellular
infiltrates (supplemental Figure 5). In tissue sections from the
stomach, small intestine, and large intestine, human tryptase-
positive mast cells were present in both hSCF Tg NSG and non-Tg
NSG recipients (Figure 5A-B). The mast cell tryptase® cells in
gastrointestinal tissues of hSCF Tg mice were further examined by
immunofluorescence microscopy using anti-human CD45 and
anti-human-c-Kit antibodies. We found the presence of hCD45%c-
Kit* cells in the gastric tissues of the hSCF Tg recipients consistent
with IHC staining for mast cell tryptase (Figure 5C). Because
gastric tissue is one of the major sites of mast cell populations in
humans and mice, we quantified human mast cells in the gastric
tissue of hSCF Tg and non-Tg NSG recipients transplanted with
human HSCs. IHC staining for human mast cell tryptase followed
by quantification of tryptase™ cells demonstrated the presence of
human mast cells in gastric tissues of hSCF Tg NSG recipients
(7.01% = 0.63%, 3 sites per recipient analyzed in 3 mice) com-
pared with non-Tg NSG recipients (2.53% *+ 0.53%, 3 sites per
recipient analyzed in 3 mice; P < .0001 by 2-tailed ¢ test; Figure
5D). Collectively, transgenic expression of human membrane-
bound SCF influences human myeloid development and mast cell
development in hematopoietic organs and mucosal tissues along
with the achievement of high chimerism of human hematopoietic
cells in hematopoietic organs.
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Discussion

A supportive microenvironment is essential for hematopoietic
and immune system homeostasis. Critical roles played by
various niches in the maintenance of cell cycle quiescence and
self-renewal capacity of HSCs have been demonstrated, and the
thymic microenvironment is critical for T-cell education.????
However, despite significant progress over the last decade, the
stromal microenvironment within the humanized mouse is
predominately of mouse origin. Although several key mol-
ecules, such as SDFI, are cross-reactive between human and
mouse, a humanized microenvironment is required both to further
improve human hematopoietic development in the recipients and to
investigate in vivo the interactions between hematopoietic cells and
their microenvironment.

In the present study, we humanized membrane-bound stem cell
factor [SCF = KIT ligand (KL)] using the construct and mouse
strain created by Majumdar et al.!3> Toksoz et al reported that
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Figure 3. Human mast cell development in hSCF Tg
NSG recipient BM. (A) Representative flow cytometric
scatter plot and histogram demonstrating the identifica-
tion of human CD45+*CD33*CD117* mast cells.
(B) FACS-sorted hCD45+CD33+CD117*CD203c* hu-
man mast cells from a representative non-Tg NSG
recipient BM (N1-1, 0.9% human mast cells within
hCD45+CD33* population) and hSCF Tg NSG recipient
BM (81-3, 14.6%; S12-3, 8.8%; and S3-2, 7.3% human
mast cells within the hCD45+*CD33* population) were
examined by MGG staining (N1-1, killed at 21 weeks;
S1-3, killed at 21 weeks; $12-3, killed at 13 weeks; and
83-2, killed at 15 weeks). (C) H&E- and anti-mast cell
tryptase antibody—stained bone sections demonstrate
hypercellular BM with high frequency of tryptase* human
mast cells in hSCF Tg NSG recipients. Non-Tg NSG
recipient: N11-1, 70.7% hCD45*. hSCF Tg NSG recipi-
ents: S8-2, 99.6%; and $12-3, 79.5% hCD45* (N11-1,
killed at 20 weeks; $8-2, killed at 11 weeks; and S12-3,
killed at 13 weeks).

human membrane-bound SCF expressed by mouse stromal cells
efficiently supports long-term human hematopoiesis in vitro.* The
importance of SCF interaction with cKit* HSCs and mast cell
progenitors in murine hematopoiesis is highlighted by the hemato-
poietic abnormalities in mice with Ki#/ and Kit mutations.?>-?’ In
human hematopoiesis, SCF-cKit signaling is critical for the
maintenance of stem and progenitor cell activities.’® Human
SCF/KL has been shown to drive cell-cycle entry by primitive
hematopoietic cells in vitro.?° Both long-term colony-initiation and
colony-forming capacities are expanded ex vivo by cytokine
supplementation that includes SCF/KL.30-32 Therefore, to elucidate
the role of membrane-bound human SCF in differentiation, prolif-
eration, and maturation of human hematopoiesis in vivo, we
created a novel NSG mouse strain that can support the engraftment
of human HSCs and express hSCF in microenvironment. In hSCF
Tg NSG recipients transplanted with human HSCs, the engraftment
levels of human CD45% cells were significantly higher compared
with non-Tg NSG controls. Majumdar et al reported that human
SCF binds mouse c-Kit receptor but that the binding affinity is
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Figure 4. Human mast cell development in hSCF Tg
NSG recipient spleen. (A) Human mast cell develop- A 4 hCDas+ P hCD3s+ mast cel 4.87% T96%
ment is enhanced in hSCF Tg NSG recipient spleens . 58'5% -—--—-.> 18.7% > 71.1% o
(S4-1, killed at 13 weeks; and S2-1, killed at 16 weeks). i -
(B) Frequencies of human c-Kit*CD203c* mast cells, SCE: 85 4 8
CD33*HLA-DR~ granulocyte population, and 841 o, ) © ®
CD33*HLA-DR* APCs within total hCD45+*hCD33*
myeloid cells in the spleens of hSCF Tg and non-Tg NSG s - - -
recipients. Human mast cell development in the spleen was hCD45s hCD33 CD203¢c HLA-DR
significantly greater in the hSCF Tg NSG recipients (hRSCF .
Tg: n = 20, non-Tg NSG: n = 12, P = .0304). (C) FACS- hCD45+ hCD33+ mast cell 10% 98.9%
sorted hCD45+CD33*CD117*CD203c* human mast 68.4% . 14.6% . 195.7% -
cells from a representative non-Tg NSG recipient spleen = o
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by MGG staining (N1-1, killed at 21 weeks; S1-2, killed at hCD45 CD203¢ HLA-DR
20 weeks; S1-3, killed at 21 weeks; and $12-3, killed at
13 weeks). (D) H&E- and anti-mast cell tryptase antibody— B C
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human mast cells in non-Tg NSG recipients and hSCF Tg » 00 a8 :
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weaker compared with the binding affinity of human SCF to human
c-Kit.!3 Therefore, the significant improvement of human hemato-
poietic chimerism could be attributed to preferential binding of
human SCF to human HSCs instead of murine c-Kit* HSCs
resulting in accelerated signaling through c-Kit in human HSCs
and by impaired or attenuated support of mouse HSCs.!:3334
Presumably because of the competition between human and mouse
hematopoietic stem or myeloid/erythroid progenitor cells, we
observed diminished mouse erythrocyte hemoglobin concentration
with normal range of mean corpuscular volume, mean corpuscular
hemoglobin, and mean corpuscular hemoglobin concentration in
all the 21 hSCF Tg NSG recipients but not in any of the non-Tg
NSG recipients or nontransplanted hSCF Tg NSG adults. In
addition to the greatly increased levels of human hematopoietic
repopulation, we identified significant differences in human hema-
topoietic differentiation in hSCF Tg NSG recipients compared with

non-Tg NSG recipients. Namely, there were substantially increased
levels of human myeloid differentiation from HSCs in the hNSCF Tg
NSG mice, whereas human B cells accounted for the greatest
population in the BM of non-Tg NSG mice. Because normal
human BM contains myeloid cells at a relatively high frequency
(36.2%-62.2%),%> human SCF may be important in recapitulating
human BM myelopoiesis in immunodeficient mice. In addition,
membrane-bound human SCF may exert distinct effects on human
myeloid development in the BM and in the spleen. In the BM of
hSCF Tg recipients, the majority of human myeloid cells were
¢-Kit"CD203c”"HLA-DR~ granulocytes. Among these granulo-
cytes, myeloid cells at various levels of maturity were identified,
with myelocytes and metamyelocytes predominating in the
majority -of hSCF Tg NSG recipients. Because immature cells
were more prominent in hSCF Tg NSG recipients compared with
non-Tg NSG recipients, we performed microarray analysis to
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Figure 5. Human mast cell development in hSCF Tg NSG recipient stomach, small intestine, and large intestine. H&E- and anti-mast cell tryptase antibody-stained .
sections of (A) non-Tg NSG recipient stomach (NSG control, N1-3), small intestine (N5-1), and large intestine (N9-1) and (B) hSCF Tg NSG recipient stomach (§1-3), small
intestine (S12-3), and large intestine (S12-3) demonstrating the presence of human mast cells (N1-3, killed at 24 weeks; N5-1, killed at 35 weeks; N9-1, killed at 20 weeks;
S1-3, killed at 21 weeks; and S12-3, killed at 13 weeks). (C) Confocal immunofluorescence images of hSCF Tg stomach (S1-9) demonstrate human CD45* (green) and human
CD117* (red) mast cells. (D) Frequencies of tryptase* cells were quantified by sampling 3 areas each from hSCF Tg (n = 3) and non-Tg (n = 3) NSG recipients: hSCF Tg NSG

4+

recipients, 7.0%

identify transcriptional signature specific to the immature human
granulocytes that developed in the hSCF Tg NSG mice. Approxi-
mately 300 genes were differentially transcribed in the immature
granulocytes in hSCF Tg NSG recipients compared with the mature
granulocytes in non-Tg NSG recipients. Some of the up-regulated
genes were associated with cell cycle or metabolism.

In several hSCF Tg NSG recipients, human mast cells com-
posed the greatest subfraction among engrafted human myeloid
cells. In the spleens of hSCF Tg NSG-engrafted mice, human mast
cells were present at the highest frequency among the myeloid
lineage developed in the recipients. MGG staining revealed both
mature and immature mast cells in hSCF Tg NSG recipient BM.
Human mast cells were identified not only in hematopoietic organs
but also in lung, gastric tissue, and intestinal tissues of hSCF Tg
NSG recipients. Aberrant expression of CD30 and CD25 on mast
cells is associated with systemic mastocytosis and other mast cell
disorders.3637 We did not find significantly up-regulated expression
of these antigens in the mast cells derived from BM or spleen of
hSCF Tg NSG recipients.

To date, several mouse strains have been developed for
supporting normal and malignant human hematopoietic cell engraft-
ment and normal myeloid cell differentiation using I/2rg™# immune-
compromised mice (supplemental Table 3).5689.2038-41 Among
these, human thrombopoietin knock-in Rag2™ [12rg"! mice were
reported to support both human hematopoietic engraftment and
myeloid differentiation in the BM. Both SCF and thrombopoietin
exhibit species specificity between humans and mouse in support-
ing HSCs and myeloid cells in both species. These approaches
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0.6%; and non-Tg NSG recipients, 2.5% *+ 0.5% (P < .0001 by 2-tailed ttest).

focusing on the 2 distinct molecules based on the 2 immune-
compromised mouse backgrounds will allow us to investigate
human hematopoiesis and immunity from stem cells to myeloid
progenitors to mature myeloid effecter cells in vivo. Altogether, the
newly created hSCF Tg NSG mouse model engrafted with purified
human HSCs will facilitate the in vivo understanding of human
hematopoietic hierarchy and mast cell biology.
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