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The production of blood cells is regulated by more than 20 different growth factors, called hema-
topoitic growth factors. These factors have been produced in prokaryotic and mammalian systems for
their clinical use. Glranulocyte-Colony Stimulating Factor (G-CSF) is an important therapeutic factor
for cancer patients as well as patients with congenital conditions. These patients do not have enough
neutrophils and have a high risk of infection. Two groups of recombinant G-CSF have been used to
specially treat cancer patients after chemotherapy because chemotherapy induces neutropenia, a major
side effect of chemotherapy drugs. Here, structural and biological characteristics of G-CSF are
presented. In addition, the relationship between chemotherapy and neutropenia, which is a severe
reduction of neutrophils in the blood, and clinical application of G-CSF is discussed. Recombinant
G-CSFs are grouped in two forms. Non-glycosylated G-CSF, filgrastim, is produced in Escherichia coli
and glycosylated G-CSF, lenograstim, is produced in Chinese hamster ovary cells. Differences in struc-
ture and biological activity are compared and challenges for biosimilar production are also highlighted.
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Fig. 1. Diagram depicted on G-CSF step in neutrophil differ-
entiation during hematopoiesis.
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G-CSF Structure (PDB ID : 1GNC)
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Fig. 2. G-CSF structure. A. Secondary structure of G-CSF. Signal
sequence, MAGPATQSPMKLMALQLLLWHSALWTVQEA,
is cleaved and not present in matured G-CSF. Numbers
indicate amino acid positions of matured G-CSF for each
alpha-helix domain (green letters), disulfide bonds and
O-glycosylation site. B. 3-Dimensional structure was
viewed by Jmol program (version 12.0.41). C. Depicted
diagram of 3-Dimensional structure. @-@: disulfide
bond, @: O-glycosylation site.
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Table 1. Grades of Neutropenia®

Grade Absolute neutrophil count (x10°/1)
0 Within normal limits
1 >1.5 to <2.0
2 >1.0 to <15
3 >0.5 to <1.0
4 <0.5

*According to the National Cancer Institute Common
Toxicity Criteria, version 2.0.3
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Fig. 3. Chemotherapy-induced neutropenia and its consequence.
Recombinant G-CSF is administered to reduce neu-
tropenia after chemotherapy.
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