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Abstract

Stem cell factor (SCF) activates hematopoietic stem cell (HSC) self-renewal and is being used to stimulate the
ex vivo expansion of HSCs. The mechanism by which SCF supports expansion of HSCs remains poorly understood.
In cord blood ex vivo expansion assays, a newly produced anti-SCF monoclonal antibody (clone 23C8) was found
to significantly inhibit the expansion of CD34+ cells. This antibody appears to bind directly to a part of SCF that is
critical for biological activity toward expansion of CD34+ cells, which is located in the first 104 amino acids from the
NH2-terminus.
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The stem cell factor (SCF) is a principal cytokine
involved in the expansion and differentiation of
hematopoietic stem cells (HSCs) [1]. The combined use
of SCF and other cytokines can effectively stimulate the
ex vivo expansion of umbilical cord blood CD34+ cells
[2-4]. The mechanisms of SCF’s action on HSCs are un-
known. A better understanding of SCF’s action may help
to further optimize systems for ex vivo expansion of
HSCs.
Using a prokaryotic expression system, we obtained re-

combinant human SCF (rhSCF) for preparation of
monoclonal antibodies (mAb) [5]. A specific mAb cell
line (23C8) was identified, and utilized for studies on
rhSCF. As shown in Table 1, rhSCF caused significant
increases in CD34+ cell expansion index. When 23C8
was added together with rhSCF, the expansion index was
reduced in an antibody concentration-dependent man-
ner; at a molar ratio of mAb to rhSCF equal to or higher
than 0.5, the activity of rhSCF was completely blocked.
Thus, binding of 23C8 to rhSCF leads to inhibition of
rhSCF’s biological activity.
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Four bands (A-D) were detected when purified rhSCF
was first subjected to limited proteolysis with trypsin and
then analyzed by SDS-PAGE (Figure 1). Band A had the
same size as intact rhSCF (19 kD), whereas bands B-D
represented three tryptic fragments. Bands B (~15 kD)
and C (~12 kD), as well as band A, were detected on
Western blots using mAb 23C8, while band D (<6 kD)
was not detected. Amino-terminal sequence analysis
indicated that B and C both contained the amino
terminus of rhSCF. A computer analysis of SCF protein
sequence revealed putative trypsin cleavage sites between
residues 128 and 129 (yielding a ~15-kD fragment, corre-
sponding to B) and between 104 and 105 (yielding a ~12-
kD fragment, corresponding to C). Therefore, we con-
clude that fragment C contained the amino acids 1-104
of SCF.
In summary, we show that mAb 23C8 can neutralize

the activity of rhSCF, apparently through direct binding
to a part of rhSCF located within the first 104 amino
acids from the NH2-terminus. Our novel findings will be
valuable for further mechanistic dissection and optimization
of the ex vivo expansion of HSCs.
. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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Table 1 Inhibitory effects of mAb 23C8 on CD34+ cell ex vivo expansion

Additions mAb:SCF
molar ratio

MNC count at
day 7 (×104)

CD34+ cells at day 7
(% total MNC)

CD34+ expansion
indexSCF Anti-hrSCF

+ (reference)a None 0 17.50 ± 1.50 31.44 ± 1.68 6.50 ± 0.87#

Noneb None 0 5.00 ± 0.50 31.65 ± 0.50 1.87 ± 0.21*

+ Buffer onlyc 0 17.83 ± 0.58 29.12 ± 2.06 6.11 ± 0.41#

+ + 0.25 9.90 ± 0.93 31.64 ± 2.38 3.67 ± 0.09*#

+ + 0.50 5.00 ± 1.00 30.66 ± 0.39 1.80 ± 0.34*

+ + 1.0 4.50 ± 1.00 26.16 ± 1.27 1.39 ± 0.35*

+ + 2.0 4.50 ± 1.32 28.52 ± 4.41 1.52 ± 0.50*

+ + 5.0 4.67 ± 1.44 29.95 ± 4.00 1.60 ± 0.33*

+ + 10 4.25 ± 0.43 28.38 ± 1.71 1.43 ± 0.22*

Each well was added with umbilical cord blood MNC (~7.3 × 104, containing 11.63% CD34+ cells), in 0.5 ml of STEM PROW-34SFM medium containing 50 ng/ml
rhTPO and 200 ng/ml rhFL on day 1. Additional reagents were added to various groups, as indicated, including 200 ng/ml reference rhSCF or rhSCF produced
in-house, and mAb buffer alone or anti-rhSCF mAb added at different amounts. Cells were cultured at 37°C, with humidified air containing 5% CO2, for 7 days.
Culture medium was replenished on day 3. Data represent means ± SD, n = 3. CD34+ expansion index is defined as the fold increase [(after expansion)/(before
expansion)] in total CD34+ cell count.
aPositive control.
bNegative control.
cVehicle control.
*, P < 0.05, compared with vehicle control and positive control.
#, P < 0.05, compared with negative control.

A 
B 
C 
D 

17.1 

6.2 

1       2        3       4       5 

Coomassie Blue Staining 

A 
B 
C 

17.1 

6.2 

1       2        3       4       5 

Anti-rhSCF 

Figure 1 Detection of tryptic peptides of rhSCF that contain
the epitope recognized by the anti-rhSCF mAb. Reaction
mixtures of tryptic digest of rhSCF were analyzed on SDS-PAGE and
stained with Coomassie Blue (top) to visualize total protein, or on a
Western blot (bottom) using the anti-rhSCF mAb (clone 23C8). Lanes
1–5, purified rhSCF digested with trypsin for 0.5, 1, 2, 4, and 6 h,
respectively. The intact protein (A) and three proteolytic products
(C-D) are indicated; D was not recognized by the anti-rhSCF mAb.

Fan et al. Journal of Hematology & Oncology 2012, 5:73 Page 2 of 3
http://www.jhoonline.org/content/5/1/73
Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
FJ, XD, and YJ participated in research design. FJ conducted experiments
and performed data analysis. FJ, XD, and YJ wrote or contributed to the
writing of the manuscript. All authors read and approved the final
manuscript.

Authors’ information
FJ was a graduate student at Peking Union Medical College, China; XD is an
Adjunct Professor at Peking Union Medical College, China and Professor of
SUNY at Albany, USA; YJ is a Professor at Peking Union Medical College,
China.

Acknowledgements
This work was supported by State Scientific Key Projects for New Drug
Research and Development (2011ZX09102-010-04 and 2011ZX09401-027),
China.

Received: 5 December 2012 Accepted: 6 December 2012
Published: 10 December 2012

References
1. Gluckman E, Rocha V, Arcese W, Michel G, Sanz G, Chan KW, Takahashi TA,

Ortega J, Filipovich A, Locatelli F, Asano S, Fagioli F, Vowels M, Sirvent A,
Laporte JP, Tiedemann K, Amadori S, Abecassis M, Bordigoni P, Diez B, Shaw
PJ, Vora A, Caniglia M, Garnier F, Ionescu I, Garcia J, Koegler G, Rebulla P,
Chevret S: Factors associated with outcomes of unrelated cord blood
transplant: guidelines for donor choice. Exp Hematol 2004, 32:397–407.

2. Jiang YP, Jiang WH, Qiu YC, Dai W: Effect of a structurally modified human
granulocyte colony stimulating factor, G-CSFa, on leukopenia in mice
and monkeys. J Hematol Oncol 2011, 4:28.

3. Sun HY, Xu KL, Ji YH, Wan MR, Pan XY, Sheng RL: Study on FL collaborated
with SCF, IL-3, GM-CSF and EPO regulating the expansion of umbilical
cord blood hematopoietic stem cells in vitro. Modern Diagnosis &
Treatment 2001, 12:345–346.

4. Xu D, TM O, Fowles TC, Fink LM, Ward DC, Mihm M, Waner M, Ma Y:
Isolation, characterization, and in vitro propagation of infantile



Fan et al. Journal of Hematology & Oncology 2012, 5:73 Page 3 of 3
http://www.jhoonline.org/content/5/1/73
hemangioma stem cells and an in vivo mouse model. J Hematol Oncol
2011, 4:54.

5. Fan J, Ding XX, Jiang YP: Expression, refolding, and purification of
recombinant human stem cell factor and determination of its effect on
ex vivo expansion of cord blood. J of Clin Med in Practice 2012, 16:20–23.

doi:10.1186/1756-8722-5-73
Cite this article as: Fan et al.: A novel monoclonal antibody of human
stem cell factor inhibits umbilical cord blood stem cell ex vivo
expansion. Journal of Hematology & Oncology 2012 5:73.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Letter to the editor
	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgements
	References

