
Abstract #2920 

Pre-Clinical Studies of a Novel Recombinant Human Granulocyte 

Colony-Stimulating Factor 

Zhihua Ren, Ph.D.1,2*, Wenhong Jiang, B.S.2*, Zhenwang Jie, M.S.1*, Xiaoxiao Liu, M.S.1*, Fei Xia, 

M.S.1*, Jie Fan, M.S.1*, Keyong Shi, Ph.D.1,2*, Xinxin Ding, Ph.D.3*, Wei Dai, Ph.D4* and Yongping 

Jiang, PhD1,2  

1Biopharmaceutical R&D Center, Chinese Academy of Medical Sciences&Peking Union Medical 

College, Suzhou, China;  

2Biopharmagen corp., Suzhou, China;  

3Science and Engineering, SUNY College of Nanoscale, Albany, NY;  

4Environmental Medicine, NYU Langone Medical Center, Tuxedo, NY 

 The human granulocyte colony-stimulating factor (G-CSF), a glycoprotein consisting of 174 amino 

acids, enhances the survival, proliferation, and differentiation of neutrophil precursors. G-CSF also 

induces the mobilization of hematopoietic stem cells and progenitors, which further stimulates recovery 

from neutropenia. Further studies indicated that Glu19 in the A helix of G-CSF molecule 

electrostatically inter-reacts with Arg288 of G-CSF-R. A recent study on the crystal structure of G-CSF, 

complexed with the cytokine homologous region of G-CSF-R, revealed that residues in the 

amino-terminus of G-CSF may act as additional contact sites with G-CSF-R. In this investigation, we 

designed and purified a novel recombinant human granulocyte colony-stimulating factor analog 

(rhG-CSFa), which has three extra amino acid residues (arginine, glycine, and serine) added at the 

amino-terminus. The structural modification resulted in more positive charge in the amino-terminus of 

G-CSFa, and was expected to further enhance the binding between the cytokine and its receptor. We 

optimized the purification procedure, achieving further improvements in refolding rate and overall 

yield.  In preclinical studies, we evaluated the pharmacodynamics, pharmacokinetics, acute, subacute, 

and chronic toxicity of rhG-CSFa. Pharmacodynamics study in non-human primates demonstrated that 

intravenous rhG-CSFa induces typical peripheral neutrophil responses (with two peaks from treatment 

day 8 to day 20) and dramatic increases in the recovery rate in the animal model.  More importantly, 

rhG-CSFa induced a higher peak of neutrophil recovery on day 7 than wild G-CSF did in monkeys, a 



result indicating that rhG-CSFa would provide greater benefit for patients receiving 

myeloid-suppressive therapies. In addition, rhG-CSFa maintained higher neutrophil counts than 

wild-type G-CSF did after cessation of G-CSF administration in monkeys; its effects persisted over 20 

days post-treatment, which should be more helpful to patients for combating deleterious infections and 

preparing for the next round of treatment in clinic. In pharmacokinetics studies, the novel rhG-CSFa 

displayed a lower plasma clearance rate, 0.28 ml/min/kg (vs 0.5-0.7 ml/min/kg for wild-type G-CSF). 

This result suggests that rhG-CSFa may dissociate from its receptor at a slower rate than does 

wild-type G-CSFa, which is possibly due to a tighter binding to its cognate receptor, and would result 

in a much extended plasma functional half-life.  In further preclinical safety evaluation, no obvious 

toxicity or immunogenicity was observed, neither was any adverse drug reaction.  In conclusion, we 

have generated a novel rhG-CSFa protein, with much higher yield, enhanced circulation half-life, 

improved thermal stability and greater bioactivity (without changing the overall conformation), 

compared with wild type G-CSF.  Our preclinical studies strongly suggest that rhG-CSFa can be 

further explored for clinical trials for eventual applications in the clinic. 

 


