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Purification of G-CSF 
(40 L supernatant of the 5637 cell line: 5 µg G-CSF)

hu G-CSF

Welte, K.,  et al., PNAS, 1985





MSKCC New York, G-CSF-Laboratory, 1984

Pluripoietin ?
No, 

G-CSF !



Effects of G-CSF on Myelopoiesis
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Engraftment of G-CSFR (CD114)
 positive cells in NSG-mice

Gibbs KD, ..., Weissman, IL,  et al., Blood 2011

HSC





cDNA

Protein

Souza et al., Science, 1986



Welte, K., et al., PNAS 1985 
Souza, L., et al., Science 1986

Nagata, S., et al., Nature 1986,
G-CSF splice form : 177 amino acids

Biochemical Characteristics of G-CSF:

174 amino acids
Glycosylation: yes

Molecular weight: 19.6 kD

Filgrastim (E.Coli): 
175 amino acids

Glycosylation: no
MW18.7 kD, 



Biological activities of a human pluripotent hemopoietic colony-
stimulating factor.

Platzer E, Welte K, Lu L, Gabrilove JL, Yung YP, Nathan CF, 
Mertelsmann R, Moore MA.

Poster in Wilsede 1984
Modern Trends in Human Leukemia VI

R Neth, RC Gallo, MF Greaves, et al.

Haematol Blood Transfus. 1985;29:418-22.
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G-CSF in Primates



G-CSF in Primates
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G-CSF in Primates
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G-CSF in Primates

Welte, K., et al., J Exp Med 1987





Welte, K., et al. Blood 1996

G-CSF in Childhood ALL (BFM2000):
Does administration of more chemotherapy in time 

lead to increased survival ?
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Souza and Welte, Science 1986



Ch. Schiffer, N Engl J Med 349, 727, 2003



Priming with G-CSF  in AML
Löwenberg, et al NEJM 2003
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Ehlers S., et al., J Clin Oncol 2010



G-CSFR isoform I
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normal ratio 200 : 1

The isoform IV replaces the carboxy-terminal 87 aa 
with 34 aa of novel sequence



Mobilization of hematopoietic stem cells by  
G-CSF 

Vose et al., 09
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Transplantation`s balancing act !
Martin, PJ, Nature Medicine 2009
Morris, ES, Nature Medicine 2009
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Severe congenital neutropenia

myeloblast promyelocytepluripotent 
stem cell

CFU-GEMM CFU-GM maturation 
arrest

G-CSF
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Genetic distribution in 122 patients with CN
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Years of G-CSF Treatment
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Skokowa, J., et al., Nat Med 2009; 15: 151- 8
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Nampt induces G-CSF and G-CSFR in CD34 cells via Sirt1/C/EBPs  



Nampt triggers myeloid differentiation of CD34+ cells 
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Vitamin B3 treatment increases number of 
neutrophilic granulocytes in healthy individuals
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Skokowa, J., et al., Nat Med 2009; 15: 151- 8
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Vitamin B3 (200 mg/kg/d) treatment (day 1-7)



Medizinische Hochschule 
Hannover

Vitamin B3 treatment of patient with cyclic neutropenia

Treatment with G-CSF (3 ug/kg/d s.c.)

Treatment with Vitamin B3 (200 mg/kg/d p.o.) 
without G-CSF
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Zeidler EHA 2010

Hazard rates and cumulative incidence of 
MDS/AML and sepsis death in patients with SCN. 

Cumulative incidence of MDS/AML (blue 
curve) and sepsis death (black curve) 
among patients who achieved an adequate 
mean absolute neutrophil count (ANC) by 
months 6–18 (≥2.188 cells × 109/l) at 
doses of G-CSF less than or equal to 
8 μg/kg per d).

Corresponding cumulative incidence curves 
among patients who failed to achieve an 
adequate ANC despite higher doses of G-
CSF.

Rosenberg, Zeidler, et al., BJH 2010 



G-CSFR mutations in CN patients



Adopted from Germeshausen et al., Blood 2006
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Leukemogenesis

STAT3/Nampt

NA NAD+ SIRT1

Deactelylation of p53, 
FOXO3A, 

C/EBPs, etc.

G-CSF
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Leukemogenesis

   SIRT1 deacetylates p53 and FOXO3a              functional

  inactivation of p53 and FOXO3a           

Hannover Medical School

SIRT1 also deacetylates ß-catenin and by this may induce genomic 
instability



Severe congenital 
neutropenia

Leukemia

G-CSF
Rezeptor-
mutations:
Selective
pressure

Deletion
Chrom. 7 

or/and
Trisomy 21

N-ras-
mutation

sustained STAT5 activation,
deacetylation of p53 and FOXO3 by SIRT1

ELA2- and HAX-
1-

mutations, 
genotoxic stress,

ER-stress,
genetic instability

G-CSF treatment

Model of the malignant transformation in CN 
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Nature Review Cancer, 2010
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