
INSULIN, HUMAN, RECOMBINANT
EXPRESSED IN E. coli

Product Number I0259 and I2767
Storage Temperature -0°C

CAS #: 11061-68-0
Synonyms: rDNA human insulin, recombinant human
insulin, biosynthetic human insulin (BHI)
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Product Description
Biosynthetic human insulin (BSI), or recombinant
human insulin expressed in E. coli is of recombinant
DNA origin.  This recombinant human insulin is derived
from proinsulin2 and is chemically, physically and
biologically identical to pancreatic human insulin.2,3,4,5

Insulin is a 51 amino acid protein hormone produced in
vivo in the pancreatic cells.  The precursor protein
(preproinsulin) contains a 23-30 amino acid signal
peptide attached to the amino terminal of proinsulin. 
Proinsulin is composed of the insulin B-chain followed
by a connecting peptide (C-peptide) and the A-chain. 
The signal peptide assists in translocating preproinsulin
into the lumen of the endoplasmic reticulum, after which
it is rapidly cleaved.  Proinsulin is then transported to
the Golgi complex where it is packaged into granules
and converted to insulin.  On secretion, equimolar
amounts of insulin and C-peptide are released into the
blood.6,7,8

Insulin is the primary hormone responsible for
controlling the cellular uptake, utilization and storage of
glucose, amino acids, and fatty acids while inhibiting the
breakdown of glycogen, protein, and fat.  Several
excellent reviews of the biochemistry, physiology, and
pharmacology of insulin have been published.7,8,9,10

Physical Properties

Appearance:  White powder11

Activity:  Approx. 28 USP units/mg11,12

Typical Zinc content: 0.3-0.6%13

Loss on Drying: Not more than 10%11 
Proinsulin content:  <1 ppm13

Molecular Weight:  ~60001

Isoelectric Point: 5.30-5.351

E 1% (276 nm): 10.414 (9.6-11.2)13

Solubility:  Clear colorless solution at 20 mg/mL in
0.01M HCl11

Precautions and Disclaimer
Insulin, human, recombinant, expressed in E. coli is for
laboratory use only, not for drug, household or other
uses.  Refer to the Material Safety Data Sheet (MSDS).

Preparation Instructions
Insulin has low solubility at neutral pH.  It can be
solubilized at 1-10 mg/mL  in dilute acetic (1%) or
hydrochloric acid, pH 2-3. Insulin can also be solubilized
in 125 mM NaHCO3.

15  However, alkaline stock
solutions are not recommended since high pH
increases the rate of deamidation and aggregation. 

Storage/Stability
Store the lyophilized powder below 0°C.  A stock
solution of insulin may be stored frozen at -20°C in
single-use aliquots.  Freeze-thaw cycles should be
avoided.  Alternatively, stock solutions can be stored for
up to 6 months at 2-8°C if sterile filtered through a low
protein binding membrane.  Insulin solutions cannot be
autoclaved.  See Brange and Langkjoer, 1993 for a
review on insulin structure and stability.16

Procedure
Recombinant human insulin or bovine insulin (such as
Product Nos. I5500, I1882, I6634 and I4011) is often
included as a medium supplement for cell culture. 
Insulin has long been recognized as a key factor in the
regulation of the growth and differentiation of most cells
in vitro.  The concentration range is 1-10 g/mL
depending on the cell type.17,18  Methods for
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immobilizing insulin on polystyrene dishes have been
proposed for applications involving protein-free cell

culture.19

Sigma also offers a murine monoclonal antibody to
human insulin, Product No. I2018.
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