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CD201 and CD27 identify hematopoietic stem and progenitor 
cells across multiple murine strains independently of Kit and 
Sca-1

Sara E. Vazquez1, Matthew A. Inlay, and Thomas Serwold1

1Department of Immunobiology, Joslin Diabetes Center, Boston, MA 02215, USA

Abstract

Identification and isolation of hematopoietic stem cells (HSC) in mice is most commonly based on 

the expression of surface molecules Kit and Sca-1 and the absence of markers of mature lineages. 

However, Sca-1 is absent or weakly expressed in hematopoietic progenitors in many strains 

including NOD, BALB/c, C3H and CBA mice. In addition, both Kit and Sca-1 levels are 

modulated following bone marrow injury. In these cases, other markers and dye exclusion 

methods have been employed to identify HSC, yet there is no antibody-based stain that enables 

identification of HSC and early progenitors when Kit and Sca-1 are inadequate. CD201 is a 

marker that is highly restricted to HSC and progenitors, and CD27 is expressed at moderate to 

high levels on HSC. We show here that combining CD201 and CD27 enables highly efficient 

isolation of long-term HSC in NOD mice, as well as in other strains including SJL, FVB, AKR, 

BALB/c, C3H and CBA. We also find that HSC appear to maintain expression of CD201 and 

CD27 after hematopoietic injury, when Kit expression is downregulated. These results suggest a 

widely applicable yet simple alternative for HSC isolation in settings where Kit and Sca-1 

expression are insufficient.

Introduction

Hematopoietic stem cells (HSC) are defined by their ability to durably give rise to all 

lineages of the blood and immune system; they are essential for bone marrow (BM) 

transplantation, and they are usually isolated based on their expression of unique 

combinations of cell surface proteins. Studies of HSC in wild type C57BL/6 (B6) mice have 

predominantly used Kit and Sca-1 (also called Ly-6A/E) as well as the absence of markers 

of lineage committed cells (lin−), to identify HSC, termed KLS (or LSK) staining1-4. 
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Although additional markers including CD34, CD150 and CD48 can be used to further 

enrich HSC, they are commonly used in combination with the KLS stain4-6. However, Sca-1 

is not robustly expressed in all mouse strains, hindering the application of this stain to 

diverse model systems7. Mice of the Ly6.1 haplotype, including BALB/c, C3H and CBA 

strains, express very low levels of Sca-17,8.

In addition, both Kit and Sca-1 expression levels are dynamically regulated in response to 

hematopoietic injury9. Isolation of HSC in these cases has been enabled by the Hoechst dye 

exclusion approach, but this method is more technically challenging than antibody staining 

and thus alternative antibody staining approaches are needed to facilitate studies in which 

Kit and Sca-1 are insufficient10.

One model system where an alternative HSC stain is needed is the non-obese diabetic 

(NOD) mouse, which is the predominant mouse model of spontaneous autoimmune 

diabetes. Several studies have reported on the ability of HSC transplantation to prevent, halt 

or reverse progression of diabetes in NOD mice11,12. Although Sca-1 is used as an 

identifying marker for HSC in some of these transplantation studies, NOD HSC fail to 

express high levels of Sca-1 (despite the fact that NOD have the Ly6.2 haplotype), 

suggesting that these studies may have been impacted by transplantation of progenitor 

populations that were poorly enriched for HSC7,13.

We investigated the use of alternative markers that could identify HSC in NOD mice. 

CD201, a type I transmembrane receptor, is expressed at high levels on murine HSC14. 

Although CD201 is a highly specific marker for HSC, it is still used in combination with 

Sca-1 and SLAM-family markers CD150 and CD48 to identify a more enriched HSC 

population14-16. CD27 is another marker that is expressed on HSC and downstream 

progenitors17,18. Although it has been proposed that the CD27 positive subset of 

hematopoietic progenitors does not contain long-term HSC, other studies suggest that most 

CD34− long-term HSC express CD27 at moderately high levels17,19.

We show here that CD27 and CD201 identify HSC independently of Sca-1 in NOD mice. 

This identification method was applicable in several other strains, including C57B/6, SJL, 

FVB/N, AKR, BALB/c, C3H/He and CBA. In addition, these markers identify HSC and 

progenitors in mice that have downregulated Kit as a result of hematopoietic injury. CD27 

and CD201 therefore enable identification and isolation of highly enriched hematopoietic 

stem and progenitor cells in models where Sca-1 and Kit are unable to identify a distinct 

progenitor population.

Methods

Mice

C57BL/6J (stock no. 000664), NOD/ShiLtJ (001976), SJL/J (000686), FVB/NJ (001800), 

AKR/J (000648), BALB/cJ (000651), C3H/HeJ (000659) and CBA/J (000656) mice were 

purchased from Jackson Laboratories. NOD-mRaspberry (mRasp) transgenic mice were 

provided by Dr. Jason Gaglia. NOD, NOD-mRaspberry transgenic, B6-GFP transgenic and 
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Rag−/− transgenic mice were bred at the Joslin Diabetes Center Animal Facility. Ages of 

donor and recipient mice ranged from 4 -12 weeks at time of initial treatment and sacrifice.

All strains were maintained at the Joslin Diabetes Center Animal Facility and fed with 

standard mouse chow and water. All animal procedures were approved by the Joslin 

IACUC.

Isolation and staining of bone marrow

Bone marrow (BM) was harvested from donor mice by flushing contents of both tibias and 

femurs into staining buffer (2% filtered FBS, 1mM EDTA in PBS). Red blood cell lysis 

buffer was added for 1 minute, debris was removed by filtration and bone marrow cellularity 

was assessed on a hemocytometer.

Antibodies and flow cytometry

For bone marrow, cells were stained with antibodies to (hybridoma names and vendors in 

parentheses): Kit-APC/Cy7 (2B8, Becton Dickinson), CD27-FITC (LG.3A10, Biolegend), 

CD201-APC (RCR-16, Biolegend), Sca-1 (D7, BV605, BD; and E13-161-7, Pacific Blue, 

Biolegend), CD150-Biotin (TC15-12F12.2; with streptavidin-Brilliant Violet 421, BD), 

CD4 (GK1.5), CD8 (53-6.7), CD3ε (145-2C11), Ter119 (TER-119), B220 (RA3-6B2), Gr1 

(RB6-8C5), Mac-1 (M1/70) were used. Antibodies to CD4, CD8, CD3ε, Ter119, B220, Gr-1 

and Mac-1 were purchased as conjugates to PE/Cy5 (Biolegend). For peripheral blood, cells 

were stained with antibodies to: CD3ε-Pacific Blue (17A2, Biolegend), CD3ε-PE 

(145-2C11, Biolegend) CD45-PECy5 (30-F11, Biolegend), Mac-1-PECy7 (M1/70, 

Biolegend), Gr1-Alexa Fluor 680 (in house), B220-Pacific Blue (RA3-6B2, Biolegend), 

B220-FITC (in house). Cells were stained on ice in staining buffer for 1 hour, washed, and 

resuspended in staining buffer with propidium iodide (0.25ug/ml). Analysis and sorting of 

stained cells were performed on an LSRII (BD Biosciences) or on a FACSAria (BD 

Biosciences) at the Joslin Diabetes Center Flow Core.

Irradiation and transplantation of sorted bone marrow populations

Recipient mice were lethally-irradiated with 2 treatments of 4.75 Gray at 0 and 4 hours and 

transplanted immediately following the second dose; irradiated mice were provided with 

antibiotic water (sulfamethoxazole 3%) for two weeks. For transplantation, donor BM was 

stained with anti-lineage antibodies (CD4, CD8, CD3ε, Ter119, B220, Gr1, Mac1; 

unconjugated, Bio X Cell) and depleted using Dynabeads (M-450 Sheep anti-Rat IgG, 

Invitrogen). Following lineage depletion, the remaining BM was stained with antibodies to: 

CD27, CD201, and other HSC markers as specified in the results, and specified populations 

were sorted into staining media using a FACSAria (BD). Recipient mice were anesthetized 

in an isoflurane chamber, and sorted populations were subsequently transplanted by retro-

orbital injection.

For the BM injury model, 10 week old C57BL/6 mice were sublethally irradiated with 3 or 6 

Gray. Irradiated mice were sacrificed 48hrs post-irradiation and BM was analyzed by flow 

cytometry.
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Statistical analysis

Statistical analysis was performed with GraphPad Prism 5 software (La Jolla, CA).

Results

NOD HSC lack Sca-1 expression

In order to characterize the hematopoietic stem and progenitor population in NOD BM, we 

stained whole BM from B6 and NOD mice using the KLS method. In contrast to the distinct 

progenitor population identified by this stain in B6 bone marrow, we found that NOD bone 

marrow did not contain a distinct Kit+Sca-1+ population (Figure 1A, top panels). We further 

tested two commonly used monoclonal antibodies to Sca-1: D7 and E13.1, to determine if 

either of these anti-Sca-1 antibodies would enable identification of a distinct Kit+Sca-1+ 

progenitor population in NOD mice20,21. Although both clones stained a subset of the Kit+ 

population in B6 bone marrow, they failed to mark a substantial subset of Kit+ cells in NOD 

bone marrow (Figure 1A, top panels).

We stained bone marrow from B6 and NOD mice with CD27 and CD201 to determine 

whether these two markers exhibited similar staining across both strains of mice. We found 

that CD27 and CD201 identified a distinct population of cells from the BM of both strains 

(Figure 1A, middle panels). In the B6 BM, the CD27+CD201+ population uniformly 

overlapped with the tip of the KLS population, consistent with this population representing 

early stem and progenitor cells as would be predicted by previous studies using CD20114 

(Figure 1A, bottom panels). In addition, the entire CD27+CD201+ population expressed high 

levels of Kit in both B6 and NOD (Figure 1A, bottom panels). Whereas the CD201+ 

population in B6 mice was universally high for Sca-1, the CD201+ population in NOD mice 

showed little, if any Sca-1 expression (Figure 1B, Table 1). When we gated on the 

CD27+CD201+ population from both B6 and NOD BM, the Sca-1 levels were 12-21 fold 

higher in B6 (Figure 1C, Table 1). Taken together, these results indicate that CD27 and 

CD201 stain a subset of hematopoietic stem and progenitor cells in B6 and NOD bone 

marrow.

The vast majority of HSC in NOD mice are found within the CD27+ CD201+ population

We sought to determine whether we could use CD201 and CD27 to isolate a progenitor 

population containing HSC in NOD mice. Because HSC identity can only be confirmed by 

transplantation and long-term repopulating ability, we performed transplantation assays.

NOD bone marrow was depleted of downstream lineages and the remaining cells were 

sorted into two populations, a CD27+CD201+ fraction and the remaining fraction that was 

excluded by the CD27+CD201+ gate, termed the “not” population. To compare the HSC 

content of these separate populations, we co-transplanted the reciprocal populations from 

NOD and mRaspberry-transgenic NOD (mRasp) mice into irradiated recipients (Figure 2A).

We analyzed T cell, B cell and granulocyte chimerism from peripheral blood at 3 months 

post-transplantation, and found that mice transplanted with mRasp CD27+CD201+ 

progenitors exhibited high levels of mRasp chimerism (45.2% - 71.6%) in all downstream 
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lineages (Figure 2B and 2C). This engraftment level was similar to a control mouse that had 

received whole bone marrow from an mRasp donor. In contrast, the mice that received the 

“not” CD27+ CD201+ mRasp donor cells showed very little mRasp contribution to 

downstream lineages (<4%) (Figure 2C).

To determine the self-renewal capability of the CD27+CD201+ population, we analyzed the 

bone marrow of the transplanted mice at 3 months post-transplantation. In mice that 

received mRasp CD27+CD201+ cells (n=4), we found a similar CD27+CD201+ population 3 

months later in the bone marrow. In contrast, recipient mice that had received the mRasp 

“not” CD27+CD201+ population (n=4) exhibited virtually no mRasp chimerism (<3%) in 

the CD27+CD201+ gate, and almost no other bone marrow chimerism at three months post-

transplantation (Figure 2D). Notably, the peripheral blood chimerism roughly matched the 

chimerism level of the CD27+CD201+ population in the bone marrow, consistent with 

CD27+CD201+ cells giving rise to durable chimerism of all hematopoietic lineages.

These results indicate that the distinct lin−CD27+CD201+ population in NOD mice contains 

the vast majority of long-term HSC, both giving rise to myeloid and lymphoid lineages, and 

also self-renewing.

CD201 and CD27 mark HSC and progenitors in many mouse strains

We next tested whether CD201 and CD27 marked HSC in strains other than NOD mice. We 

selected eight commonly used mouse strains and found that four of these lacked high levels 

of Sca-1 in their bone marrow (NOD, BALB/c, C3H/HeJ, CBA/J). All eight strains 

displayed a distinct CD27+CD201+ population regardless of Sca-1 expression levels (Figure 

3A). In order to test whether these subsets contained functional and long-term HSC, we 

sorted CD27+CD201+ progenitors from six strains and co-transplanted each population with 

Rag-2-deficient (Rag−/−) GFP-transgenic (GFP+) helper bone marrow into lethally-irradiated 

Rag−/− GFP+ recipients. At 2 months post-transplantation, we analyzed cells from the bone 

marrow and spleen from each recipient and found substantial donor chimerism from the 

transplanted CD27+ CD201+ populations (Figure 3B and 3C). In the three strains that 

expressed Sca-1, we confirmed the presence of donor-derived HSC that expressed not only 

Sca-1, but also the additional HSC markers Kit and CD150 (data not shown)5. These 

findings indicate that CD27 and CD201 mark progenitors and HSC across several mouse 

strains. Of particular significance, this presents a widely applicable alternative to identify 

and isolate HSC in mice that do not express Sca-1.

Expression of CD27 and CD201, but not Sca-1 or Kit, is maintained following 
hematopoietic injury

Although B6 mice express Sca-1 and Kit under normal circumstances, certain conditions 

lead to aberrant expression of these markers. For example, previous studies demonstrated 

that irradiation of bone marrow leads to upregulation of Sca-1 and downregulation of Kit9. 

Identification of the HSC and progenitor populations with the KLS method is therefore 

hindered even in B6 bone marrow under conditions of hematopoietic stress and injury. 

Given that CD27 and CD201 can be used to isolate HSC independently of Sca-1 and Kit, we 

tested whether these two markers were maintained after hematopoietic stress and injury.
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We sublethally irradiated B6 mice and analyzed their bone marrow 48 hours later to test 

whether expression of CD27 and CD201 is maintained following irradiation-induced 

hematopoietic stress. Consistent with previous findings, Sca-1 and Kit did not identify a 

distinct HSC or progenitor population (Figure 4A, bottom left panels). In contrast, we found 

a distinct CD27+ CD201+ population that exhibited increased levels of Sca-1 and was 

enriched for the additional HSC marker CD150 (Figure 4A, bottom right panels)5. This 

staining pattern was consistent in mice that had received 6 Gray (Figure 4A) and 3 Gray 

(Figure 4B) doses of irradiation (Figure 4A and 4B).

The resistance of the CD27+CD201+ population to irradiation is consistent with studies 

indicating that long-term HSCs have increased radioresistance due to cell cycle phase9. In 

order to confirm that this population contained functional HSC, we performed competitive 

transplants into lethally-irradiated recipient B6 mice. We isolated the CD27+ CD201+ 

population from the bone marrow of mice that had been sublethally irradiated (3 Gray) 

48hrs prior and co-transplanted with 250,000 whole bone marrow from non-irradiated B6 

mice. 8 weeks after transplantation, we found substantial granulocyte, T-cell and B-cell 

chimerism from the CD27+ CD201+ population, clearly indicating that HSC continue to 

express CD27 and CD201 after irradiation (Figure 4C). Taken together, our results show 

that CD27 and CD201 are robust markers for HSC and hematopoietic progenitors across a 

variety of mouse strains and under conditions of hematopoietic injury.

Discussion

CD201 and CD27 as HSC surface markers

CD201, also referred to as Endothelial Protein C Receptor, or EPCR, is a type I 

transmembrane receptor that binds and activates protein C by the thrombin-thrombomodulin 

complex22. Its role in HSC function is unclear, given that adult EPCR knockout mice show 

no obvious hematopoietic defects23,24. However, fractional transplantations in wild type B6 

mice have suggested that HSC activity is always associated with expression of CD201, and 

therefore CD201 is a potentially highly specific marker for isolation of murine HSC14.

CD27 is a member of the tumor necrosis factor (TNF) receptor family, and together with its 

ligand CD70, is thought to play a role in maintenance of HSC phenotype and function by 

preventing differentiation of HSC toward the myeloid lineage when activated25. CD27 has 

not been extensively utilized as an HSC marker, and it was previously suggested that CD27 

expression was low or absent in long-term HSC19. However, our analysis, supported by a 

screen for HSC markers conducted by Morita et al, instead indicates that the long-term HSC 

are slightly lower for CD27 than downstream progenitors, but still express robust levels17. 

Consistent with this idea, our data show that the hematopoietic progenitors expressing the 

highest surface levels of CD201, which are highly enriched for HSC14, have only slightly 

lower CD27 levels (Figure 1A).

Dynamic regulation of Kit and Sca-1

In light of the growing potential of HSC transplantation for treatment of chronic diseases, 

the ability to sort and transplant an HSC-enriched population in a variety of mouse models is 
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becoming increasingly important. However, Kit and Sca-1, the most commonly used 

markers for hematopoietic stem and progenitors, are dynamically regulated in response to 

hematopoietic stress and injury. Even at sublethal doses of irradiation, murine bone marrow 

exhibits significant downregulation of Kit and a moderate increase in Sca-1 levels, hindering 

the identification of an HSC-containing population by KLS staining9. Further examples of 

dynamic regulation of Kit and Sca-1 can be found following antibody-mediated blockade of 

Kit signaling, a method that facilitates engraftment of donor HSC in some mouse strains26, 

and in response to interferon-α and interferon-γ–induced proliferation, which activates Sca-1 

expression on hematopoietic progenitors27-29.

Identification methods such as Hoechst dye exclusion, also termed “side population”, have 

previously been used to identify HSC under conditions of dynamically regulated or entirely 

absent Kit and Sca-1 expression10. Although this method is independent of Kit and Sca-1, it 

requires more time and resources for isolation than antibody staining approaches. In contrast 

to Kit and Sca-1, CD27 and CD201 identify a distinct population of hematopoietic stem and 

progenitor cells across multiple strains of mice, and also after irradiation. Thus, this 

antibody-based stain provides a reliable solution for the isolation of murine HSC in cases 

where the standard KLS stain is not applicable.

Interestingly, while CD27 and CD201 identify a population of hematopoietic stem and 

progenitor cells in all strains tested within this study, the frequency of this population can 

vary by more than 10-fold between strains. This is somewhat similar to variations seen in 

the KLS population in strains that express Sca-1; in this study, we observed a 4-fold 

difference in the frequency of KLS cells between strains. Other studies have functionally 

determined HSC and early progenitor frequencies in multiple mouse strains and have also 

found substantial differences, and in some cases, have identified genetic polymorphisms that 

account for these differences30-33. It is possible that some of these same polymorphisms 

contribute to the differences reported here in the frequencies of the CD27+CD201+ 

populations.

HSC in autoimmunity and type 1 diabetes

Autoimmune disease, in particular, is a growing target for HSC-mediated therapies, given 

that HSC differentiate down all lineages of the immune system and can induce tolerance and 

reverse autoimmunity34. BALB/c mice are often utilized as models of induced 

autoimmunity, but universally lack Sca-1 expression7. Similarly, the NOD mouse model is 

well known for developing spontaneous autoimmune diabetes, but has decreased Sca-1 

expression on hematopoietic progenitors13. Our data support these findings suggesting that 

NOD HSC express lower levels of Sca-1, and thus cannot be robustly identified and isolated 

with the KLS staining method. Taken together, these findings have impeded the 

development of strategies for HSC-mediated therapies in the NOD model.

Nevertheless, transplantation of disease-resistant NOD Kit+ Sca-1+ cells, usually in 

combination with myeloablative conditioning, has resulted in prevention of disease in NOD 

mice11,12. Although NOD HSC do not express high levels of Sca-1, it is likely that the Kit+ 

Sca-1+ population contains a small fraction of HSC in NOD, given that the CD27+ CD201+ 

contains a fraction of cells that express moderate and low levels of Sca-1 (Figure 1A and B). 
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Thus, although studies conducting tolerance induction by transplanting the Kit+ Sca-1+ 

population may not have transplanted the entire HSC population, it is likely that the small 

fraction of HSC contained in the Kit+ Sca-1+ population was sufficient to enable long-term 

HSC engraftment and chimerism. In the future, HSC identification and transplantation 

studies in the NOD mouse model and in other Sca-1 deficient strains will be facilitated by 

the Sca-1-independent staining method described here.
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Highlights

- CD27 and CD201 specifically mark murine hematopoietic stem and progenitor 

cells

- These markers enable isolation of HSC in many mouse strains, including NOD 

mice

- CD27 and CD201 are especially useful when HSC lack Sca-1 or Kit expression
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Figure 1. CD201 and CD27 are expressed in both B6 and NOD bone marrow, and stain a subset 
of the Kit + progenitor population
A. NOD and B6 bone marrow cells were stained for Kit, Sca-1, CD27 and CD201. Each plot 

shows pre-gated live, lin− cells, and each column of 3 plots is from an individual stained 

sample. Both the D7 and E13.1 clones of Sca-1 stain a distinct progenitor population in B6 

BM, but not in NOD BM (top panels). In contrast, a distinct CD27+CD201+ population is 

present in both B6 and NOD BM (middle panels). The CD27+CD201+ population is 

overlaid onto the Kit vs. Sca-1 plot (bottom panels). B. Plots of CD201 versus Sca-1 

staining in B6 and NOD BM progenitors show that the CD201+ progenitor population is 

high for Sca-1 in B6 and low for Sca-1 in NOD BM. Plots are pre-gated on live, lin−Kit+ 

cells. C. Comparison of mean fluorescence of Sca-1 staining in the lin−CD27+CD201+ BM 

populations from B6 and NOD mice with both the D7 and E13 clones.
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Figure 2. The lin−CD27+CD201+ population contains the vast majority of HSC in NOD BM
A. Lin− NOD BM was sorted into two fractions, a CD27+CD201+ population and the “not” 

CD27+CD201+ population, which contains all the remaining cells. These populations were 

co-transplanted from mRaspberry and non-fluorescent NOD donors into lethally-irradiated 

non-fluorescent NOD recipients. B. Three months post-transplantation, peripheral blood 

donor chimerism was measured. FACs plots show chimerism of one representative recipient 

of mRasp+CD27+CD201+ BM. C. Peripheral blood chimerism at 3 months post-

transplantation within each transplanted mouse (*p=0.0023, unpaired student's t-test). 

Peripheral blood of an untransplanted mRasp mouse (untranspl.), and one mouse receiving 

0.5 BM equivalents of lin− mRasp BM cells (lin− control) are shown as controls. D. 

CD27+CD201+ cells self-renew: three month chimerism of donor derived 

lin−CD27+CD201+ cells in the BM of mice transplanted with mRasp+CD27+CD201+ (n=4) 

or mRasp+ “not” CD27+CD201+ BM progenitors (n=4) (*p=0.0356, unpaired student's t-

test).
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Figure 3. CD201 and CD27 stain progenitors independently of variation in Sca-1 expression 
across strains
A. The Kit+Sca-1+ stains are shown for 8 strains of mice (left panels). While the KLS 

population is only apparent in some strains, all tested mouse strains exhibit a distinct 

CD27+CD201+ population (middle panels), which completely or partially overlaps with the 

Kit+Sca-1+ population in mice that express Sca-1 (right panels). Plots are pre-gated on live, 

lin− BM. B. CD27+CD201+ progenitors were transplanted into lethally-irradiated 

Rag−/−GFP+ recipients and the percentage of donor-derived GFP− granulocytes 

(CD45+CD3−CD19-Gr1+Mac1+) was assessed by flow cytometry of splenocytes at 8 weeks 

post-transplantation. C. Bone marrow was assessed for donor-derived GFP− HSC and 

progenitor chimerism (lin-Kit+CD27+CD201+) at 8 weeks post-transplantation by flow 

cytometry. In all strains, sorted CD27+CD201+ BM cells resulted in substantial HSC and 

progenitor chimerism. In both B and C, Rag−/−GFP+ whole BM was co-transplanted to 

ensure survival.
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Figure 4. CD27 and CD201 identify progenitors in a post-irradiation setting of altered Kit and 
Sca-1 expression
A and B. Hematopoietic progenitors do not maintain expression of Kit 48 hours after 

sublethal 6 Gray (A) and 3 Gray (B) irradiation in B6 mice (n=2) as compared to a non-

irradiated control (left panels). Within the same stained samples CD27 and CD201 levels are 

maintained and identify a clear progenitor population (second panels). This CD27+CD201+ 

progenitor population exhibits increased Sca-1 and decreased Kit expression (third panels). 

The CD27+CD201+ progenitor population expresses high levels of CD150, a hematopoietic 

stem and progenitor marker (fourth panels). All plots are pre-gated on live, lin− BM. C. 

CD27+CD201+GFP+ progenitors were isolated from the BM of irradiated mice 48 hours 

post irradiation (3 Gray) and transplanted competitively with 250,000 WBM from non-

irradiated B6 mice (n=5). Peripheral blood was assessed for donor granulocyte, T cell and B 

cell chimerism at 8 weeks post transplant.
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Table 1

Quantification of Sca-1 (D7) expression in B6 and NOD bone marrow populations.

% Sca-1+ Sca-1 mean fluorescence

Gated BM population B6 (n=3) NOD (n=3) p value B6 (n=3) NOD (n=3) p value

lin-Kit+ 4.3 ± 0.2 1.7 ± 0.2 0.0007 5800 ± 180 4500 ± 150 0.0057

lin-CD27+CD201+ 95 ± 0.6 1.2 ± 0.2 <0.0001 8100 ± 250 610 ± 10 <0.0001
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