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Abstract

Fanconi anemia (FA) is a heterogeneous inherited disorder characterized by a progressive bone
marrow (BM) failure and susceptibility to myeloid leukemia. Genetic correction using gene
transfer technology is one potential therapy. A major hurdle in applying this technology in FA
patients is the inability of granulocyte colony-stimulating factor (G-CSF) to mobilize sufficient
numbers of hematopoietic stem (HSC)/progenitor cells (HPC) from the BM to the PB. Whether
the low number of CD34* cells is a result of BM hypoplasia or an inability of G-CSF to
adequately mobilize FA HSC/HPC remains incompletely understood. Here we use competitive
repopulation of lethally irradiated primary and secondary recipients to show that in two murine
models of FA, AMD3100 synergizes with G-CSF resulting in a mobilization of HSC, whereas G-
CSF alone fails to mobilize stem cells even in the absence of hypoplasia.
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Introduction

Fanconi anemia (FA) is a heterogeneous genetic disorder characterized by a progressive
bone marrow (BM) aplasia, chromosomal instability and the acquisition of malignancies.
The progressive BM failure and the late developing myeloid malignancies account for 90%
of the mortality in FA [1]. Aside from cord blood transplantation [2], the only cure for the
hematopoietic manifestations of FA is an HLA identical allogeneic BM transplantation from
a family member, a therapy available to only about 30% of patients [3]. Thirteen FA
complementation types (FANCA, FANCB, FANCC, FANCD1, FANCD2, FANCE,
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FANCF, FANCG, FANCI, FANCJ, FANCL, FANCM and FANCN) have been identified
and the cDNAs of twelve FA genes have been sequenced [4-28]. The identification of these
genes raises the potential of using gene transfer technology to express the functional cDNA
in autologous stem cells. The BM hypoplasia commonly observed in FA patients [1] and the
reduced repopulating ability of stem cells in mice containing a disruption of the murine
homologue of an FA gene [29,30] led to the hypothesis that autologous, genetically-
corrected stem cells would have an engraftment and proliferation advantage.

Since many of these patients are small children, mobilization of autologous stem cells from
BM into peripheral blood (PB) for collection would be ideal. Granulocyte colony-
stimulating factor (G-CSF) is an FDA approved therapy utilized for mobilization of
hematopoietic stem (HSC)/progenitor cells (HPC) for autologous transplantation in a variety
of clinical settings [31]. However, patients with FA show a markedly decreased response to
G-CSF [32]. The inability of G-CSF to adequately mobilize HSC/HPC in FA patients has
prompted the search for alternative methods.

The interaction between BM stroma and HSC via SDF-1/CXCL12 and CXCR4,
respectively, plays an important role in HSC chemotaxis and retention within the marrow
[33]. AMD3100, a bicyclam derivative, is a competitive antagonist of this interaction and
thus serves as a potential agent for HSC/HPC mobilization [34]. AMD3100 works
synergistically with G-CSF to induce mobilization of the following: wild type murine HSC,
NOD/SCID repopulating cells from normal human donors and HPC from Fancc —/— mice
[34]. Further, the combination of G-CSF and AMD3100 has been administered to patients
with multiple myeloma and has been shown to be an efficacious and safe regimen for stem
cell mobilization [35]. We examined the effect of AMD3100 and G-CSF on HSC
mobilization in FA types A and C murine models. We establish that the combination of
AMD3100 and G-CSF works synergistically to mobilize HSC with long-term BM
repopulating ability and self-renewal capacity in two murine models of FA.

Materials and Methods

Experimental animals

Fanca —/— mice and Fancc —/— mice on a C57BL/6J background were used as detailed in
previous studies [36,37]. Congenic wildtype C57BL/6J (WT) mice and wildtype B6.SJL-
Ptrca Pep/BoyJ (BoyJ) mice were purchased from Jackson ImmunoResearch Laboratories.
The Institutional Animal Care and Use Committee approved all studies.

Drug administration and isolation of low-density mononuclear cells

G-CSF (Amgen Corp.) was administered at a dose of 3 pg subcutaneous (s.c.) in 0.1 ml
phospho-buffered saline/0.1% bovine serum albumin (PBS/0.1% BSA) every 12 hours for
four consecutive days [34]. Control animals received a similar volume of PBS/0.1% BSA
for four consecutive days. AMD3100 (provided by Dr. Gary Bridger, AnorMed, Inc.,
Langley, British Columbia) was administered at a dose of 5 mg/kg s.c. 14 hours following
the last dose of G-CSF and one hour prior to the collection of PB. Low-density mononuclear
cells (LDMC) were isolated from the PB using Ficoll Hystopaque-1119 (Sigma), washed in
PBS/0.1% BSA and resuspended in Iscove’s Modified Dulbecco’s Medium (IMDM) with
10% fetal bovine serum (FBS).

Hematopoietic progenitor cell assays

LDMC from each genotype/treatment group were cultured in 1.04% methylcellulose in
IMDM supplemented with 30% FBS, 200 U/ml penicillin/streptomycin and 80 uM 2-
mercaptoethanol. Assays were performed in triplicate and were supplemented with the
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following cytokines: 50 ng/ml murine SCF, 10 ng/ml murine GM-CSF, 100 U/ml murine
IL-3 (Peprotech) and 2U/ml human recombinant EPO (Amgen Corp.). Cells were cultured
for 7 days at 37°C, 5% CO5 and then scored for the presence of CFU-GM and BFU-E/CFU-
GEMM hematopoietic progenitor colonies.

Competitive repopulation assays

Competitive repopulation experiments were conducted as previously described in primary
and secondary recipients [36,38]. Briefly, LDMC from 1 ml (cohort 1) or 2 ml (cohort 2) of
the PB of donor WT, Fanca —/— or Fancc —/— mice treated with G-CSF, AMD3100 or both
were transplanted along with 7.5 x 10° BoyJ competitor BM LDMC into WT (8-12 week
old) lethally irradiated recipients (1100 rads). These two independent experiments with 3-5
recipients/genotype/treatment group were analyzed. Chimerism was measured monthly as
described previously [36]. Briefly, PB cells were collected and stained with FITC-
conjugated anti-CD45.2 antibodies (BD Biosciences) and the percentage of positive cells
was determined by flow cytometry. Four months after transplant, 2 x 108 LDMC were
collected from the BM of primary recipients and transplanted into lethally irradiated
secondary recipients (1100 rads) to test self-renewal capacity as described previously [34].
Multi-lineage analysis was performed on the BM LDMC from primary recipients using
FITC-conjugated anti-CD45.2 and PE-conjugated anti-CD3, anti-Macl or APC-conjugated
anti-Grl and anti-B220 antibodies (BD Biosciences). The percentage of cells double
positive for CD45.2 and the specific lineage marker was determined using flow cytometry.

Statistical analysis

Results

Results are expressed as mean = 1 standard error of the mean (SEM). Statistical differences
between groups were determined using analysis of variance with Bonferroni correction.
Repopulating units (RU) were calculated using RU= (competitor number x %CD45.2*)/
(100-%CD45.2%) [39].

In previous studies, increased mobilization of hematopoietic progenitors in Fancc —/— mice
was assessed; however, the broad applicability of this approach to other FA genotypes was
not determined. Given potential subtle differences in the phenotypes of FA genotypes in
man and various FA knockout mice, we validated and extended our studies in Fanca —/—
mice, the murine homologue of the most prevalent FA complementation group in man.
Analogous to previous studies in WT and Fancc —/— mice, administration of G-CSF and
AMD3100 resulted in at least an additive mobilization of lineage restricted and multipotent
hematopoietic progenitors as compared to use of either compound alone (Figure 1).
Furthermore, an increase in the mobilization of lineage restricted and multipotent
progenitors was observed in Fanca —/— and Fancc —/— mice.

Previous studies in Fancc —/— mice examined the mobilization of progenitors but not
repopulating HSC [34]. Given that mobilization of HSC is required for effective gene
therapy in FA, we next evaluated the ability of G-CSF and AMD3100 alone or in
combination to mobilize repopulating stem cells in WT, Fanca —/— and Fancc —/— mice
using competitive repopulation. A schematic of the experimental design is shown in Figure
2. Lethally irradiated recipients received mobilized peripheral blood cells from donor mice
(CD45.2%) along with Boy J (CD45.1*) competitor BM cells. CD45.1 and CD45.2
chimerism was analyzed monthly in order to determine the competitive repopulating ability
of mobilized test cells. The repopulating ability of fresh BM from the three respective
genotypes was also calculated. The results of these data are shown in Figure 3 and Table I.
As expected, the repopulating ability of the BM from Fanca —/— and Fancc —/— mice was

Exp Hematol. Author manuscript; available in PMC 2014 January 02.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Pulliam et al.

Page 4

only 35-40% of syngeneic WT controls (Table I). Strikingly, there was a much greater
defect in the repopulating activity of Fanca —/— and Fancc —/— PB cells following
mobilization with G-CSF alone (15-30% of WT controls) analogous to the paucity of
CD34" phenotypic cells mobilized using G-CSF only in FA patients [32] and the reduced
numbers of lineage restricted and multipotent progenitors. Though stem cells mobilized with
AMD3100 alone resulted in low chimerism in all experimental groups (Figure 3), addition
of G-CSF to AMD3100 resulted in a greater than additive increase in the chimerism and
repopulating ability of Fanca —/- and Fancc —/— HSC (Figure 3, Table I).

To verify that repopulating HSC with self-renewal capacity were mobilized to PB, primary
recipients were sacrificed four months following transplantation and BM LDMC from these
recipients were transplanted into lethally irradiated secondary recipients. No significant
change in chimerism occurred following transplantation into secondary recipients (Figure 4).
To determine whether the donor cells contributed to multiple blood lineages, multi-color
flow cytometry was performed. Analysis of CD45.2* PB cells with anti-B220, CD3, Gr-1
and Mac-1 antibodies demonstrated the presence of multi-lineage lymphoid and myeloid
derived CD45.2* donor cells. An analysis from a representative recipient is shown in Figure
5 and the data is summarized in Table II. Collectively, the results support the hypothesis that
AMD3100 plus G-CSF resulted in mobilization of long-term, multi-lineage, self-renewing
HSC.

Discussion

FA remains a complex genetic disorder with significant morbidity and mortality [1]. Patients
frequently develop BM failure in the second decade of life [1]. HLA-matched BM or cord
blood transplantation remains the only curative option; however, only approximately one-
third of patients are able to find an HLA-matched donor [3]. Therefore, there is a great need
to develop other treatments. Genetic correction and transplantation of autologous HSC is a
potential therapy; however, mobilization of adequate HSC in FA patients is a key
prerequisite for non-invasive collection. Previous trials in FA patients using extended G-
CSF administration mobilized a limited number of CD34" cells [32]. It was unclear whether
the relative inability of G-CSF to mobilize CD34" cells in FA patients is a consequence of
BM hypoplasia or a defect in stem cell/stromal cell interactions. This question is difficult to
address in human patients; however, the availability of syngeneic FA knockout mice
provided the opportunity to address this issue in a preclinical setting.

Here, we quantitatively examined the repopulating ability of the BM and mobilized PB HSC
in syngeneic FA and WT mice. As expected from previous studies [29,37,40], both Fanca
—/—and Fancc —/— mice had a significant decrease in bone marrow repopulating ability as
compared to the repopulating ability of WT mice. However, in response to GCSF alone, this
decrease in repopulating ability was accompanied by an additional decrease in the
proportion of repopulating units mobilized from the bone marrow to the peripheral blood.
Our results demonstrate that mobilization with both AMD3100 and G-CSF results in a
synergistic increase in the mobilization of long-term, multi-potential, self-renewing HSC.
Ongoing studies in our laboratories are addressing the potential of these cells as targets for
gene transfer in FA murine models and in human NOD-SCID repopulating cells.

Data from this study demonstrate that mobilization of PB repopulating stem cells with G-
CSF is clearly defective in FA knockout mice. One possibility is that FA deficient
hematopoietic stem cells have an inability to respond to a number of chemokines that are
important for stem cell mobilization. However, in preliminary studies, we have found that
the responsiveness of myeloid progenitors to a number of cytokines and chemokines
(including stem cell factor, G-CSF and stromal cell-derived factor-1) have failed to discern
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ch a phenotype (unpublished data, 2007). Alternatively, it has recently been shown that

hematopoietic progenitor and stem cell mobilization is dependent on a complex model
involving both protease dependent and independent mechanisms [41-44]. Given our
observations in these studies and the fidelity with which the murine models recapitulate the
human mobilization defects, the FA murine models may be useful in future studies to
discern the basic mechanisms underlying this clinical phenotype.

Acknowledgments

Th

ese studies were supported by: Public Health Service Grants: Project 1 to HEB and Project 3 to DWC in NIH

PO1 HL 0J3586; Indiana University School of Medicine Translational Research Fellowship to ACP.

References
1.

10.

11.

12.

13.

14.

15.

16.

17.

Kutler DI, Singh B, Satagopan J, et al. A 20-year perspective on the International Fanconi Anemia
Registry (IFAR). Blood. 2003; 101:1249-1256. [PubMed: 12393516]

. Gluckman E, Rocha V. History of the clinical use of umbilical cord blood hematopoietic cells.

Cytotherapy. 2005; 7:219-227. [PubMed: 16081348]

. Gluckman E, Auerbach AD, Horowitz MM, et al. Bone marrow transplantation for Fanconi anemia.

Blood. 1995; 86:2856-2862. [PubMed: 7670120]

. Thompson LH. Unraveling the Fanconi anemia-DNA repair connection. Nat Genet. 2005; 37:921—

922. [PubMed: 16132046]

. Meetei AR, Sechi S, Wallisch M, et al. A multiprotein nuclear complex connects Fanconi anemia

and Bloom syndrome. Mol Cell Biol. 2003; 23:3417-3426. [PubMed: 12724401]

. Levitus M, Rooimans MA, Steltenpool J, et al. Heterogeneity in Fanconi anemia: evidence for 2

new genetic subtypes. Blood. 2004; 103:2498-2503. [PubMed: 14630800]

. Meetei AR, Medhurst AL, Ling C, et al. A human ortholog of archaeal DNA repair protein Hef is

defective in Fanconi anemia complementation group M. Nat Genet. 2005; 37:958-963. [PubMed:
16116422]

. Levitus M, Waisfisz Q, Godthelp BC, et al. The DNA helicase BRIP1 is defective in Fanconi

anemia complementation group J. Nat Genet. 2005; 37:934-935. [PubMed: 16116423]

. Levran O, Attwooll C, Henry RT, et al. The BRCAZ1-interacting helicase BRIP1 is deficient in

Fanconi anemia. Nat Genet. 2005; 37:931-933. [PubMed: 16116424]

Joenje H, Patel KJ. The emerging genetic and molecular basis of fanconi anaemia. Nat Rev Genet.
2001; 2:446-459. [PubMed: 11389461]

Taniguchi T, Dandrea AD. Molecular pathogenesis of fanconi anemia. Int J Hematol. 2002;
75:123-128. [PubMed: 11939257]

Positional cloning of the Fanconi anaemia group A gene. The Fanconi anaemia/breast cancer
consortium. Nat Genet. 1996; 14:324-328. [PubMed: 8896564]

de Winter JP, Leveille F, van Berkel CG, et al. Isolation of a cDNA representing the Fanconi
anemia complementation group E gene. Am J Hum Genet. 2000; 67:1306-1308. [PubMed:
11001585]

de Winter JP, van der Weel L, de Groot J, et al. The Fanconi anemia protein FANCF forms a
nuclear complex with FANCA, FANCC and FANCG. Hum Mol Genet. 2000; 9:2665-2674.
[PubMed: 11063725]

de Winter JP, Waisfisz Q, Rooimans MA, et al. The Fanconi anaemia group G gene FANCG is
identical with XRCC9. Nat Genet. 1998; 20:281-283. [PubMed: 9806548]

Hejna JA, Timmers CD, Reifsteck C, et al. Localization of the Fanconi anemia complementation
group D gene to a 200-kb region on chromosome 3p25.3. Am J Hum Genet. 2000; 66:1540-1551.
[PubMed: 10762542]

Joenje H, Levitus M, Waisfisz Q, et al. Complementation analysis in Fanconi anemia: assignment
of the reference FA-H patient to group A. Am J Hum Genet. 2000; 67:759-762. [PubMed:
10936108]

Exp Hematol. Author manuscript; available in PMC 2014 January 02.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Pulliam et al.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Page 6

Joenje H, Oostra AB, Wijker M, et al. Evidence for at least eight Fanconi anemia genes. Am J
Hum Genet. 1997; 61:940-944. [PubMed: 9382107]

Lo Ten Foe JR, Rooimans MA, Boshoyan-Collins L, et al. Expression cloning of a cDNA for the
major Fanconi anaemia gene, FAA. Nat Genet. 1996; 14:320-323. [PubMed: 8896563]

Meetei AR, de Winter JP, Medhurst AL, et al. A novel ubiquitin ligase is deficient in Fanconi
anemia. Nat Genet. 2003; 35:165-170. [PubMed: 12973351]

Pronk JC, Gibson RA, Savoia A, et al. Localisation of the Fanconi anaemia complementation
group A gene to chromosome 16¢24.3. Nat Genet. 1995; 11:338-340. [PubMed: 7581462]

Rahman N, Seal S, Thompson D, et al. PALB2, which encodes a BRCA2-interacting protein, is a
breast cancer susceptibility gene. Nat Genet. 2007; 39:165-167. [PubMed: 17200668]

Reid S, Schindler D, Hanenberg H, et al. Biallelic mutations in PALB2 cause Fanconi anemia
subtype FA-N and predispose to childhood cancer. Nat Genet. 2007; 39:162-164. [PubMed:
17200671]

Strathdee CA, Duncan AM, Buchwald M. Evidence for at least four Fanconi anaemia genes
including FACC on chromosome 9. Nat Genet. 1992; 1:196-198. [PubMed: 1303234]

Strathdee CA, Gavish H, Shannon WR, Buchwald M. Cloning of cDNAs for Fanconi's anaemia by
functional complementation. Nature. 1992; 358:434. [PubMed: 1641028]

Timmers C, Taniguchi T, Hejna J, et al. Positional cloning of a novel Fanconi anemia gene,
FANCD?2. Mol Cell. 2001; 7:241-248. [PubMed: 11239453]

Wevrick R, Clarke CA, Buchwald M. Cloning and analysis of the murine Fanconi anemia group C
cDNA. Hum Mol Genet. 1993; 2:655-662. [PubMed: 7689006]

Whitney M, Thayer M, Reifsteck C, et al. Microcell mediated chromosome transfer maps the
Fanconi anaemia group D gene to chromosome 3p. Nat Genet. 1995; 11:341-343. [PubMed:
7581463]

Haneline LS, Gobbett TA, Ramani R, et al. Loss of FancC function results in decreased
hematopoietic stem cell repopulating ability. Blood. 1999; 94:1-8. [PubMed: 10381491]

Li X, Le Beau MM, Ciccone S, et al. Ex vivo culture of Fancc —/- stem/progenitor cells
predisposes cells to undergo apoptosis and surviving stem/progenitor cells display cytogenetic
abnormalities and an increased risk of malignancy. Blood. 2005; 105:3465-3471. [PubMed:
15644418]

Mohle R, Kanz L. Hematopoietic growth factors for hematopoietic stem cell mobilization and
expansion. Semin Hematol. 2007; 44:193-202. [PubMed: 17631183]

Croop JM, Cooper R, Fernandez C, et al. Mobilization and collection of peripheral blood CD34+
cells from patients with Fanconi anemia. Blood. 2001; 98:2917-2921. [PubMed: 11698271]
Lapidot T, Kollet O. The essential roles of the chemokine SDF-1 and its receptor CXCR4 in
human stem cell homing and repopulation of transplanted immune-deficient NOD/SCID and
NOD/SCID/B2m(null) mice. Leukemia. 2002; 16:1992-2003. [PubMed: 12357350]

Broxmeyer HE, Orschell CM, Clapp DW, et al. Rapid mobilization of murine and human
hematopoietic stem and progenitor cells with AMD3100, a CXCR4 antagonist. J Exp Med. 2005;
201:1307-1318. [PubMed: 15837815]

Flomenberg N, Devine SM, Dipersio JF, et al. The use of AMD3100 plus G-CSF for autologous
hematopoietic progenitor cell mobilization is superior to G-CSF alone. Blood. 2005; 106:1867—
1874. [PubMed: 15890685]

Haneline LS, Li X, Ciccone SL, et al. Retroviral-mediated expression of recombinant Fancc
enhances the repopulating ability of Fancc—/- hematopoietic stem cells and decreases the risk of
clonal evolution. Blood. 2003; 101:1299-1307. [PubMed: 12393504]

Si 'Y, Ciccone S, Yang FC, et al. Continuous in vivo infusion of interferon-gamma (IFN-gamma)
enhances engraftment of syngeneic wild-type cells in Fanca—/- and Fancg-/- mice. Blood. 2006;
108:4283-4287. [PubMed: 16946306]

Li X, Le Beau MM, Ciccone S, et al. Ex vivo culture of Fancc—/- stem/progenitor cells
predisposes cells to undergo apoptosis, and surviving stem/progenitor cells display cytogenetic
abnormalities and an increased risk of malignancy. Blood. 2005; 105:3465-3471. [PubMed:
15644418]

Exp Hematol. Author manuscript; available in PMC 2014 January 02.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Pulliam et al.

39.

40.

41.

42.

43.

44,

Page 7

Harrison DE. Competitive repopulation: a new assay for long-term stem cell functional capacity.
Blood. 1980; 55:77-81. [PubMed: 6985804]

Carreau M, Gan Ol, Liu L, Doedens M, Dick JE, Buchwald M. Hematopoietic compartment of
Fanconi anemia group C null mice contains fewer lineage-negative CD34+ primitive
hematopoietic cells and shows reduced reconstruction ability. Exp Hematol. 1999; 27:1667-1674.
[PubMed: 10560914]

Robinson SN, Seina SM, Gohr JC, Sharp JG. Hematopoietic progenitor cell mobilization by
granulocyte colony-stimulating factor and erythropoietin in the absence of matrix
metalloproteinase-9. Stem Cells Dev. 2005; 14:317-328. [PubMed: 15969627]

Robinson SN, Pisarev VM, Chavez JM, Singh RK, Talmadge JE. Use of matrix metalloproteinase
(MMP)-9 knockout mice demonstrates that MMP-9 activity is not absolutely required for G-CSF
or FIt-3 ligand-induced hematopoietic progenitor cell mobilization or engraftment. Stem Cells.
2003; 21:417-427. [PubMed: 12832695]

Levesque JP, Liu F, Simmons PJ, et al. Characterization of hematopoietic progenitor mobilization
in protease-deficient mice. Blood. 2004; 104:65-72. [PubMed: 15010367]

Pelus LM, Bian H, King AG, Fukuda S. Neutrophil-derived MMP-9 mediates synergistic
mobilization of hematopoietic stem and progenitor cells by the combination of G-CSF and the
chemokines GRObeta/CXCL2 and GRObetaT/CXCL2delta4. Blood. 2004; 103:110-119.
[PubMed: 12958067]

Exp Hematol. Author manuscript; available in PMC 2014 January 02.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Pulliam et al.

# of colonies/1 ml PB

1200 -
1000 -
800 A
600 -
400 -
200 -

0 -

Total Progenitors CFU-GM
* @ G-CSF + AMD3100 1200 -

B G-CSF *
0O AMD3100  * z 1000 1 0
M pBs = * A
g 800 1 -
2 600 1 >
g * g
S 400 1 S
kS o
200 4 o
¥ T+

O -4
WT Fanca -/- Fancc -/- WT Fanca -/- Fancc -/-

*

140 1
120 -
100 A
80
60 A
40 1
20 A

0 H

Page 8

BFU-E/CFU-GEMM

WT

Figure 1. Mobilization of HPC is enhanced when both G-CSF and AM D3100 ar e used
The mean total number of HPC/ml PB + SEM of the indicated lineages and genotypes are

shown n=3/genotype, *p<0.05.

Exp Hematol. Author manuscript; available in PMC 2014 January 02.

Fanca -/-

Fancc -/-



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Pulliam et al. Page 9

Mobilized donor cells

- ¥
=4 Irradiated
C57BL/6J (CDA45.2") y 2 recipient
*Fanca -/- (1100 rads)
*Fancc /- transplant TZ#
WT 7
C57BL/6]J

Competitor cells

B6.SJL-Ptrca
Pep/BoylJ (CD45.17)

Figure 2. Competitive repopulation

Mobilized donor cells (CD45.2%) are collected from the PB following mobilization and
transplanted along with BoyJ competitor BM cells (CD45.1%) into lethally irradiated
recipients. The percentage of donor-derived cells in the PB was measured monthly.
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Flow cytometry analysis was used to determine percentage of donor-derived chimerism in
the PB of recipient mice (A). Percent donor cell chimerism of each genotype and
mobilization group are indicated (B-D). Results are shown as mean £ SEM. n=5; *p<0.05.
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Figure 4. Secondary transplants showed no significant change in chimerism, implying the
mobilized cells had self-renewal capacity

Results depict chimerism 4 months post transplantation for primary recipients (white bars)
receiving G-CSF plus AMD3100 mobilized cells and chimerism 4 months post
transplantation for secondary recipients (black bars). n=3 for primary recipients, n=6 for
secondary recipients, p>0.05.
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Figure 5. G-CSF plus AMD3100 mobilized HSC are capable of sustaining multi-lineage
reconstitution

CD45.2" PB cells from primary recipients receiving either WT, Fanca —/— or Fancc —/—
HSC mobilized with G-CSF and AMD3100 were analyzed for CD3, B220, Gr-1 and Mac-1
expression. Results depicted above are representative samples gated on CD45.2" in order to
show the percentage of CD45.2* PB cells expressing the respective antigen.
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Repopulating units of BM and mobilized cells from WT, Fanca —/— and Fancc —/— mice.

Table |

BM RU/1 ml PB
RU/Femur G-CSF AMD3100 G-CSF&
AMD3100
WT 72.30+0.17 4.12+0.89  1.90+0.62  10.66+0.58
Fanca—-/- 25.29+0.06 0.67+0.03 0.51+0.13  2.57+0.12
Fancc —/- 26.02+0.10 1.23+0.57 0.47+0.12  3.21+0.32
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Table Il
Multi-lineage differentiation of AMD3100 + G-CSF mobilized PB cells in recipient mice.

CD3 B-220 GR-1 MAC-1

WT 21+6 24+7 317 24+7
Fanca—-/- 26+4 22+6 21+6 305
Fancc-/- 29+4 34+3 165 30%6

CD45.2% PB cells from primary recipients receiving either WT, Fanca —/— or Fancc —/— mobilized HSC were analyzed for CD3, B220, Gr-1 and

Mac-1 expression 4 months post transplantation. Results depicted are mean percentages of chimeric CD45.2% PB cells expressing the respective
antigen £ SEM. n=5.
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