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Abstract: We have developed NOD-Rag2™! [L-2Ry"" (NR2G) mice similar to NOD-scid IL-2Ry"!
(NOG) mice that are known as an excellent host to generate humanized mice. To evaluate the
usefulness of NR2G mice as a host for humanized mice, the engraftment rates and differentiation of
human cells after human hematopoietic stem cell (HSC) transplantation were compared among
NR2G, NOG, and NOD-scid mice. For this purpose, the appropriate irradiation doses to expand the
niche for human stem cells in the bone marrow were first determined. As a result, 8 and 2.5 Gy in
adult, and 4 and 1 Gy in newborn NR2G and NOG mice, respectively, were found to be appropriate.
Next, 5 x 104 human umbilical cord blood CD34* cells were intravenously inoculated into irradiated
adult or newborn of the immunodeficient mice. These HSC transplantation experiments demonstrated
that both NR2G and NOG mice showed high engraftment rates compared with NOD-scid mice,
although NOG mice showed a slightly higher engraftment rate than that for NR2G mice. However,
no difference was found in the human cell populations differentiated from HSCs between NR2G and
NOG mice. The HSC transplantation experiments to adults and newborns of two immunodeficient
mice also revealed that the HSC transplantation into newborn mice resulted in higher engraftment
rate than those into adults. These results showed that NR2G mice could be used as an alternative
host to NOG mice to generate humanized mice.
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Introduction

Immunodeficient mice harboring human cells or tis-
sues are considered useful for analyzing human biology
in vivo without the ethical constraints associated with
using humans themselves. These mouse models, termed
humanized mice, would significantly advance our un-
derstanding of various human diseases and would fa-

cilitate development of new drugs against human dis-
eases [18].

Recent advances in the development of newly immu-
nodeficient mice such as NOD-scid IL-2Ry"!! (NOG/
NSG) and BALB/c-Rag2™!" [L-2Ry"" (BR2G) mice have
enabled the generation of humanized mice in which
various human immune cells are successfully developed,
and have promoted research in human biology and dis-
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cases [6, 14, 16]. Indeed, those studies not only showed
an extremely high engraftment efficacy but also the de-
velopment of multi-lineage human cells, including various
subsets of T cells after transplantation of human umbilical
cord blood (CB)-derived CD34" stem cells (HSCs) [4].
To generate appropriate humanized mice, the choice
of immunodeficient mouse strains, human stem cell
source, inoculation route, and mouse age used for cell
transplantation are considered to be important. For a
stem cell source, Lepus ef al. [8] recently compared the
engraftment and differentiation of human cells from
various sources using three types of immunodeficient
mice—NSG, BR2G, and C.B-17-scid/bg mice—and
concluded that the use of CD34" stem cells from fetal
liver and CB is suitable for studying human hematopoi-
etic cell lineage development and function in humanized
mice. However, the use of cells from aborted fetuses is
not always feasible because of ethical issues in some
countries. In this sense, the use of stem cells from CB
may be more convenient for collection to circumvent
ethical issues. For an inoculation route, intravenous in-
oculation has been used commonly for adult mice; by
contrast, intrahepatic or intravenous inoculation has been
used for newborn mice [4, 15]. However, it remains un-
resolved which route generates humanized mice more
efficiently because of the different conditions, such as
cell sources and mouse strains, used by researchers.
Regarding mouse strains, NOG/NSG and BRG mice
are presently generally used for the generation of human-
ized mice. Pearson et al. [12] recently reported radio-
resistant NOD-Rag /™ IL-2Ry"™! (NR1G) mice, as well
as NSG mice, showing high engraftment of human cells.
Brehm et al. [2] compared the engraftment of human
cells among NSG, NR1G, and BALB/c-Rag!™!" IL-
2Ry™! (BR1G) mice generated based on Ragl™!" mice
and concluded that NSG and NR1G mice showed more
efficient engraftment than BR1G mice. Both Prkdc and
Ragl/2 genes are responsible to compose T and B cell
receptor genes resulting in T and B cell deficiency in
mice mutated with both genes. SCID mice mutated with
Prkdc gene but not with RAG1/2 genes have disadvan-
tages in which irradiation sensitivity and T/B cell leaki-
ness occurred [1, 3]. Therefore, Introduction of RAG1/2
mutation for Prkdc*“ mutation into mice may provide
more stable immunodeficient strain of mice for xeno-
transplantation. We also independently developed NOD-
Rag2™ [L-2Ry™" (NR2G) mice based on Rag2™ mice.
In the present study, we evaluated the usefulness of

NR2G mice as humanized mice by comparing human
cell engraftment and differentiation among NOG, NR2G,
and NOD-scid mice after HSC transplantation.

Regarding mouse age, when HSCs are inoculated,
adult or newborn mice have been used. Particularly, HSC
inoculation into newborn mice is considered to be effi-
cient because Traggiai et al. [16] reported humanized
mice by HSC inoculation into newborn BRG mice. How-
ever, it is unclear what differences exist in the engraft-
ment and differentiation of human cells from HSCs upon
inoculation into newborn and adult mice. To address this
issue, we compared the engraftment and differentiation
of human cells in the mice when the same lot of CB
CD34" cells was transplanted into newborn and adult
NOG, NR2G, and NOD-scid mice.

Materials and Methods

Mice

NOD.CB17-Prkdc*¥/ShiJic (NOD-scid), NOD.Cg-
Prkdcscid [12rg"1Sug/Jic (NOD-scid IL-2Ry™": NOG),
NOD.Cg-Rag2™Fwa [12yg™Su2/ShiJic (NOD-Rag2"!
IL-2Ry™": NR2G, here termed to distinguish from NR1G
of NOD-Rag 1™ [L-2Ry"" mice), and BALB/c-Rag2"/!
IL-2Ry™! (BR2G) were used in the present study. NOD-
scid mice were purchased from CLEA Japan, Inc. (To-
kyo, Japan). NOG and NR2G mice were maintained at
the Central Institute for Experimental Animals (CIEA).
NR2G mice, first described in the present study, were
generated as follows. NOD.Cg-Rag2™!f%¢/Jic mice were
generated by the six-generation backcross-mating of
B6.129S1-Rag2™F4/]Jic mice [13], which were origi-
nally a gift from Dr. Alt F. of Columbia University, into
NOD mice using a speed congenic technique combining
a marker-assisted selection protocol and in vitro fertiliza-
tion [15]. NR2G mice were obtained by intercross mat-
ing among the offspring (NOD-Rag2"~ IL-2Ry"") be-
tween NOD-Rag2™!! and NOD-IL-2Ry™ mice.

For HSC transplantation experiments, adult mice were
obtained by natural mating, and newborn mice were
obtained by Cesarean section from recipient IQI females
transplanted with NR2G embryos into the oviduct after
in vitro fertilization. The newborn mice were nursed by
IQI foster mothers until weaning after irradiation and
cell transplantation.

The present study was performed in accordance with
institutional guidelines and was approved by the Animal
Experimentation Committee of CIEA.
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Irradiation

Adults and newborns of NOG, NR2G, and BR2G mice
were irradiated with 0—12 Gy using an X-ray irradiation
device (MBR-1505R; Hitachi Medical Co., Tokyo, Ja-
pan) to determine an appropriate dose for the respective
mice. The body weight of NOG, NR2G, and BR2G mice
was measured each week for 4 or 8 weeks after irradia-
tion using a scale (Pocket Scale 80; BOMSO, Tokyo,
Japan).

Transplantation of human HSCs

The same lot of commercially available human CB
derived CD34" cells (Lonza, Basel, Switzerland) was
used in the current study. The frozen cells were incu-
bated for a few minutes in a 37°C water bath, and then
were moved quickly into phosphate-buffered saline
(PBS) containing 2% fetal bovine serum. After washing
with PBS, the viability of CD34" cells was examined by
dye exclusion using 2.5% Trypan blue solution, and the
cells with more than 80% viability were used for trans-
plantation into the mice. For HSC transplantation into
adult mice at 8 to 9 weeks of age, 5 x 10* of CD34" cells
were inoculated intravenously via the tail vein at 24 h
after irradiation. Newborn mice were irradiated at a day
after birth, and 5 x 10* CD34" cells were inoculated
intravenously via the facial vein at 24 h after irradiation.

Flow cytometry

To identify human cells in mouse peripheral blood
(PB), the spleen, and the bone marrow (BM), multi-
color flow cytometric analysis was performed using a
FACSCanto flow cytometer (Becton Dickinson, Franklin
Lakes, NJ, USA) with FACS Diva software (ver. 5.0.2;
Becton Dickinson).

PB was collected periodically from the retro-orbital
venous plexus using a capillary pipette (Drummond
Scientific, Broomall, PA, USA) coated with heparin
(Novo-Heparin 5000 units for Injection; Mochida Phar-
maceutical Co., Tokyo, Japan) under anesthesia with
isoflurane between 8 and 20 weeks after transplantation.

Mice were sacrificed by exsanguinating under anes-
thesia between 22 and 23 weeks after HSC transplanta-
tion. PB was collected from an abdominal vein, and the
femurs, spleens and thymuses were also removed. After
preparation of single cell suspensions and following
treatment with red blood cell (RBC) lysis solution (0.154
M NH,CI, 13.770 mM NaHCOs;, 0.102 mM EDTA-2Na)
to eliminate RBCs, white blood cells (WBCs) were sus-

pended in PBS containing 2% fetal bovine serum. The
cells were incubated with human-specific antibodies for
30 min at 4°C under protection from light.

The anti-human antibodies used for staining were
fluorescein isothiocyanate (FITC)-conjugated anti-hu-
man CD45 (clone HI30; Becton Dickinson), anti-human
CD33 (clone HIM3-4; BD Pharmingen, Franklin Lakes,
NJ, USA), and anti-human CD4 (clone RPA-T4; eBiosci-
ence, Inc., San Diego, CA, USA); phycoerythrin (PE)-
conjugated anti-human CD3 (clone UCHT1 555333; BD
Pharmingen), PE-Cy7-conjugated anti-human CD3
(clone UCHT1; Beckman Coulter, Brea, CA, USA), and
anti-human CD19 (clone J4.119; Beckman Coulter); al-
lophycocyanin (APC)-conjugated anti-human CD8a
antibody (clone OKTS; eBioscience, Inc.), anti-mouse
CD45 antibody (clone 30-F11; BD Pharmingen), and
APC-Cy7-conjugated anti-human CD45 (clone 2D1; BD
Pharmingen). The engraftment rate of human cells was
expressed as a percentage of human CD457 cells in the
total human CD45" and mouse CD45" cells. The ratio
of human immune cells was expressed as a percentage
of human CD3", CD19*, CD4%, and CD8" cells in human
CD45" cells.

Immunochemistry

To identify human cells in the spleen of transplanted
mice, the spleens were removed from the mice after
blood removal, and tissues were fixed with 10 nM for-
malin (10 nM Mildform; Wako, Tokyo, Japan), embed-
ded in paraffin, and stained with hematoxylin and eosin
(HE), mouse anti-human CD45 antigen monoclonal
antibody (clone 2B11+PD7/26; Dako Cytomation, Glos-
trup, Denmark), rabbit anti-human CD3 monoclonal
antibody (clone SP7; Nichirei, Tokyo, Japan), and mouse
anti-human CD79a monoclonal antibody (clone JCB117;
Nichirei). Briefly, 5-um-thick sections of femurs and
spleens on amino-silane coated glass slides (Matsunami
glass, Osaka, Japan) were immunostained by the univer-
sal immuno-enzyme polymer method (Nichirei). Each
of the anti-human antibodies was incubated overnight at
4°C. Sections were serially incubated with peroxidase-
labeled polymer-conjugated goat anti-mouse antibody
(Histofine Simplestain Max-PO; Nichirei) for 30 min at
room temperature. Immunoreaction products were visu-
alized by incubation with 0.02% 3, 3’-diaminobenzidine
(DBA; Dojindo, Kumamoto, Japan) containing 0.006%
H,0,. Immunostained sections were counterstained with
hematoxylin for visualization of nuclei.
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Fig. 1. Sensitivity of immunodeficient mice to total-body irradiation. Adult and newborn NOG, NR2G, and BR2G mice

were irradiated with 0—12 Gy using an X-ray irradiation device to determine the appropriate dose. The body weight
of NOG, NR2G, and BR2G mice was measured every week beginning 4 or 8 weeks after irradiation using a scale.

Statistical analysis

Mean values and standard deviations were calculated
using the Excel software (Microsoft, Redmond, WA,
USA). Significant differences were identified using Stu-
dent’s t-test, and a P-value less than 0.05 was deemed
to indicate statistical significance.

Results

Radiation sensitivity of immunodeficient mice

Prior to transplantation experiments of human HSCs,
the radiation sensitivity of adult and newborn mice of
NOG, NR2G, and BR2G mice was investigated to de-
termine an appropriate irradiation dose for HSC trans-
plantation in each mouse strain. After irradiation into the
mice with a dose ranging from 0.5 to 12 Gy, the body
weight was periodically measured, and general observa-
tion was also performed for 26 days in adults and 56
days in newborns after irradiation, respectively. Non-
irradiated mice in each strain were used as controls. As
shown in Fig. 1, the minimum irradiation doses for the
survival of all mice of each strain were 2.5 Gy, 8 Gy, and

5.5 Gy in adults, and 1 Gy, 4 Gy, and 3.5 Gy in newborns
of NOG, NR2G, and BR2G mice, respectively. Thus
extremely high resistance to irradiation was observed in
NR2G mice.

Engraftment of human cells after HSC transplantation
into adults and newborns of immunodeficient mice

The engraftment and differentiation of human cells
were investigated when HSCs were transplanted into
adult or newborn NOG, NR2G, and NOD-scid mice us-
ing the experimental protocol shown in Table 1. The
2.5-Gy dose of irradiation for adult NOD-scid mice used
here was described previously [17], and this dose was
equivalent with that of adult NOG mice. Therefore, the
1-Gy dose for newborn NOG mice was used for newborn
NOD-scid mice.

Table 2 summarizes the engraftment rates of human
cells into the adults and newborns of three strains of mice
at 20 weeks after HSC transplantation. Twenty weeks
after cell transplantation into NOG mice, 3 (30%) of 10
adult mice died, but none of the six newborn mice died
during the same period. By contrast, all of the trans-
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Table 1. Experimental conditions for human cell engraftment in immunodeficient mice

. S . Dose of Route of
Mouse strain ~ Age for injection ~ No. of mice irradiation (Gy) injestion
NOG Adult 10 2.5 Tail vein
Newborn 6 1 Facial vein
NR2G Adult 10 8 Tail vein
Newborn 6 4 Facial vein
NOD-scid Adult 9 2.5 Tail vein
Newborn 5 1 Facial vein

Table 2. Human cell engraftment in adults or newborns of three strains of immunodeficient mice at 20 weeks after

CD34" cell transfer
L . . . Frequency of Human CD45*
(V)

Age for injection Mouse strain No. of mice  Survival rate (%) engrafted mice (%) cells (%)*

Adult NOG 10 70 (7/10) 100 (7/7) 50.8+17.2
NR2G 10 100 (10/10) 100 (10/10) 40.0+12.4
NOD-scid 9 55.6 (5/9) 100 (5/5) 434+ 14.6

Newborn NOG 6 100 (6/6) 100 (6/6) 69.9+4.5
NR2G 6 83.3 (5/6) 100 (5/5) 43.1+9.9
NOD-scid 5 40 (2/5) 100 (2/2) 12.3+2.1

*Percentages of human CD45" cells in mononuclaer cells of peripheral blood.

planted adult NR2G mice survived, but 1 (17%) of 6
newborn mice died. Human cells could be engrafted
successfully in all surviving mice. When the engraftment
rate of human cells was compared among the three
strains of the mice, no significant difference was ob-
served among adult mice of the three mouse strains.
However, a significant difference was noted among the
mouse strains when human cells were transplanted into
newborn mice—namely, engraftment was higher in
NOG, NR2G, and NOD-scid mice, in that order.

To examine the time course of human cell engraftment
and differentiation from HSCs, the peripheral blood of
the transplanted mice were collected at §, 12, 16, and 20
weeks after HSC transplantation into adults and new-
borns mice, and then were analyzed by flow cytometry
(Figs. 2 and 3).

In NOG and NR2G mice, only CD19" B cells were
detected at 8 weeks after HSC transplantation. CD3" T
cells were detected at 12 weeks after transplantation and
reached 20% at 16 weeks in the NOG and NR2G mice.
By contrast, only CD19" B cells, not CD3* T cells, de-
veloped during all periods tested in NOD-scid mice. The
same results were obtained in transplanted adult and
newborn mice, suggesting no significant difference in
the differentiation of human cells. Conversely, engraft-
ment of human cells was higher in transplanted NOG

mice than in transplanted NR2G mice for both newborns
and adults.

Human cells in the BM, the spleen, and PB of HSC
transplanted mice

The human cell engraftment rates in the BM, the
spleen, and PB at 22-23 weeks after cell transplantation
into adult and newborn mice are shown in Supplemental
Data Fig. 1. Extremely high engraftment rates were ob-
served in both NOG and NR2G mice regardless of the
transplanted age of the mice. Human cell engraftment
rates were higher in the spleen, the BM, and PB, in that
order, and this tendency was identified regardless of the
transplanted age of the mice. The transplanted newborn
mice showed higher engraftment rates than transplanted
adult mice. However, no difference in the engraftment
rate was observed between NOG and NR2G mice, except
in PB from the newborn transplanted mice. The percent-
age of T, B cells and other lineage cells in human CD45*
cells of the BM, the spleen, and PB are shown in Fig. 4.
CD3* T cells were dominant in PB, but CD19" B cells
were dominant in the BM and spleen of both NOG and
NR2G mice. Particularly, a few CD3" cells were de-
tected in the BM. No difference in the T- and B-cell
subsets was noted in transplanted adult and newborn
mice. For other lineage cells including NK cells and
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Fig. 2. Human cells in mouse peripheral blood after HSC transplantation into adult immunodeficient mice. A total of 5 x
10* commercially available human CB CD34" cells was intravenously inoculated via the tail vein in adult mice at
24 h after irradiation. After HSC transplantation, PB was collected periodically from the retro-orbital venous
plexus using a capillary pipette coated with heparin under anesthesia with isoflurane at 820 weeks after transplan-
tation. Human cells in mouse PB were analyzed by flow cytometry.

myeloid cells, only a small numbers of them were ob-
served in NOG and NR2G mice, and there was also no
difference among them (Data not shown).

T-cell subsets in PB, the spleen, and the thymus from
HSC transplanted mice

To investigate the differentiation potential of T cell
subsets, human CD3", CD4", and CD8" cells were ex-
amined in the BM, spleen, and thymus of both strains of
mice. The ratios of CD4" cells were twofold those of
CD8 cells in all organs tested. In the thymus, CD4"CD8*

T cells were dominant, as in humans. Here, no difference
in the ratios of these T-cell subsets was observed in all
organs of both mouse strains (Table 3). In addition, no
difference in T-cell subset differentiation was observed
between the adult and newborn transplanted mice. These
results indicate that T-cell subsets can develop from
HSCs in both strains, regardless of the transplanted age.

Distribution of human cells in the spleen
To investigate the distribution of human cells in the
spleens of NOG and NR2G mice, we performed im-
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Fig. 3. Human cells in mouse peripheral blood after HSC transplantation into newborn immunodeficient mice. A total of
5 x 10* commercially available human CB CD34" cells was intravenously inoculated via the facial vein in newborn
mice at 24 h after irradiation. After HSC transplantation, the analysis was done in the same manner as described in
Figure 2. The number of NOD-scid mice (n=2) at 20 weeks after HSC transplantation was so small for statistical
analysis that the mice were excluded in statistical analysis.

munohistological staining of the spleen using anti-human
CD45, CD79a, and CD3 antibodies. As shown in Supple-
mental Data Fig. 2, human CD45" cells were broadly
distributed in the spleen and formed strongly concen-
trated round-shaped areas. In these areas, CD79a" B cells
were located in the periphery, whereas CD3" T cells were
found in the central regions. Such structures were also
observed in NOG and NR2G mice regardless of their
transplanted age.

Discussion

In the present study, we established NR2G mice by
introducing the Rag2™ gene into NOD-IL-2Ry" mice
and investigated the capacity of the NR2G mice as re-
cipients for human cell development after HSC trans-
plantation in comparison to NOG mice, which are cur-
rently used extensively for generating humanized mice.
In addition, we investigated the differences in human
cell development and differentiation when HSCs are
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Fig. 4. Human T and B cells in the BM, spleen and PB of HSC-
transplanted mice at 20 weeks after HSC transplantation.
Figures in the column represent the percentage of each cell
type among human CD45" cells. The number of NOG and
NR2G mice used in this figure was 7 and 10 in adult, and
6 and 5 in newborn, respectively.

transplanted into newborns and adults of these immuno-
deficient mice.

Prior to HSC transplantation, irradiation sensitivities
were determined in NOG, NR2G, and BR2G mice.
NR2G mice showed high resistance against irradiation,
similar to that in NR1G mice reported by Pearson ef al.
[12], compared with NOG and NOD-scid mice with the
Prkdc*“ gene in which DNA double-strand break repair
is impaired [3]. However, the irradiation resistance of
NR2G mice was higher than that of NR1G mice. Name-
ly, all NR2G mice survived for at least 26 days after
8-Gy irradiation to adult mice and at least 56 days after
4-Gy irradiation to newborn mice. By contrast, 30% of
NRIG adult mice died within 28 days after 7-Gy irra-
diation. The reason for this difference in irradiation re-
sistance between the NR2G and NR1G mice remains
unclear. The difference between the targeted Rag2 and
Ragl genes in both mouse types is unlikely to affect
irradiation resistance because both genes are closely
located on chromosome 2 [10], and the targeting strat-
egy and resulting phenotypes are quite similar between
them [9, 13]. One explanation may be the difference in
the irradiation source, namely X-ray irradiation for
NR2G mice and '37Cs irradiation for NR1G mice. An-
other explanation may be the difference in environmen-
tal factors, including the intestinal flora. Ivanov et al. [7]
reported that the intestinal flora influenced the appear-
ance of T helper cells in the intestinal lymphoid appara-
tus and demonstrated that the responses differed among
mice with different flora from different breeders. The
difference in the irradiation resistance between the
mouse strains may be due to differences in the intestinal
flora because damage to the intestine—in which cell
turnover is rapid—causes early death after irradiation.
Differences in irradiation sensitivity among mouse
strains have been reported [11]; however, these differ-
ences are not likely to exist between NOD/LtSz and
NOD/ShiJic mice because they are closely related in
genetics as substrains.

Table 3. Percentages of T-cell subsets in the spleen, thymus, and peripheral blood of HSC-transplanted mice

Agein  Mouse No. of Spleen Peripheral blood Thymus
injection  strain - mice  pcp3 hCD4 hCD8 hCD3 hCD4 hCD8 hCD3  hCD4/CD8  hCD4 hCD8
Adult  NOG 7 289429 64.1+6.1 300£44 141+49 709+42 265+£3.6 902+ 12.0 62.6+£26.4 22.0+14.9 13.1410.3
NR2G 10 27.7+13.9 69.0+£8.5 28.6+88  82+58 76.1+88 220+90 893+62 469+29.0 29.9+17.5 155+9.8
Newborn NOG 6 295460 56.8+80 355+7.5 314+160 69.5+3.6 28.5+3.0 88.4+37 69.9+132 139465 124+52
NR2G 5 241471 639+129 3054100 174+58 70.8+74 278+67 788+150 83.1+£60 10835 44+17

Human cells in spleen, thymus and peripheral blood from mice at 20 weeks after HSC transplnatation were analyzed by flow cytometry.
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Pearson et al. [12] also reported that NR1G mice
showed high human cell engraftment and differentiation
after HSC transplantation, similar to that in NSG mice.
In the current study, we also compared the degree of
human cell engraftment and differentiation among
NR2G, NOG, and NOD-scid mice. To eliminate the in-
fluence of different sources of CD34" cells and different
inoculation periods on the results of this comparison, we
used the same lot of commercially available CD34" cells
and inoculated them into the mice on the same day. Par-
ticularly, for the comparison between adults and new-
borns at the transplanted age, we obtained the newborns
by Cesarean section after transplantation of their em-
bryos from in vitro insemination. High engraftment of
human cells from HSCs was observed in both NOG and
NR2G mice regardless of inoculation age, although the
HSC population in the former was slightly higher than
that in the latter during the test periods. No fundamental
difference in the differentiation of human cells was ob-
served between the two mouse strains. B cells developed
earlier than T cells. Namely, B cells were dominant 8 to
12 weeks after cell transplantation, but T cells became
dominant from 16 weeks after cell transplantation. By
contrast, no T cells developed in NOD-scid mice during
the test period. Immunohistochemical staining of human
cells in the spleen revealed that differentiated human
cells were located in the same area in both NR2G and
NOG mice. These results indicate that NR2G mice can
be used as an alternative to NOG mice for generating
humanized mice.

Regarding the age of HSC transplantation, Traggiai et
al. [16] reported the successful generation of humanized
mice by intrahepatic inoculation of HSCs into newborn
BR2G mice. Ishikawa ef al. [5] also reported the high
efficiency of human cell development by intravenous
HSC inoculation into newborn NSG mice. The present
study also revealed that the transplantation of HSCs into
newborn mice resulted in a higher engraftment rate than
transplantation into adult mice. However, the difference
in the engraftment rates between the mouse strains was
not marked, and the differentiation of human cells was
fundamentally similar, suggesting that researchers can
select the age for HSC inoculation into humanized mice
according to the purpose of their research.

In conclusion, newly established NR2G mice can be
used as an alternative host to NOG mice for generation
of humanized adult and newborn mice by inoculation of
HSCs.
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