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Human Insulin

Cat# INSL16-N-5

Recombinant (Yeast) Human Insulin (USP grade) for cell culture and ELISA  Size: 5 mg

Insulin is the principal hormone responsible for glucose
metabolism. It is synthesized in the cells of the islets of
Langerhans as the precuror, proinsulin, which is processed to form
C-peptide and insulin and both are secreted in equimolar amounts
into the portal circulation. The mature insulin molecule comprises
two polypeptide chairs, the A chain (21 amino acids) and the B
chain (30 amino acids), which are linked by two inter-chain
disulphide bridges. There is, in addition, a single intra-chain
disulphide bridge in the A chain. The sequence of insulin is highly
conserved in mammalian species, and is homologous with the
insulin-like growth factors IGF-I and IGF-II. Secretion of insulin is
mainly controlled by plasma glucose concentration and the
hormones have a number of important metabolic actions. Its
principal function is to control the uptake and utilization of glucose
in peripheral tissues via the glucose transporter. This and other
hypoglycemic activities, such as the inhibition of hepatic
gluconeogenesis and glycogenolysis are counteracted by the
hyperglycemic hormones including glucagons, epinephrine
(adrenaline), growth hormone and cortisol. Insulin concentrations
are severely reduced in insulin-dependent diabetes (DDM) and
some other conditions such as hypopituitarism. Insulin
concentrations may be raised in non-insulin-dependant diabetes
(NIDDM), obesity, insulinoma and some endocrine dysfunctions
such as Cushing's Syndrome and Acromegalyl, 2 The main
clinical utility measurement is in the investigation of hypoglycemia.
Insulin assay have been used in the following applications:

Bovine Insulin Structure

A-Chain:
10 20 30
G-V-E-Q-C-C-ASV-C-S-L-Y-Q-L-E-N-Y-CN

B-Chain:
F-VN-Q-H-L-C-G-S-HL-V-E-AL-Y-L-V-C-G-E-R-G-FF-Y-T-P-K-A

Interchain disulfide bonds are located between the cysteines at
positions A7 and B7 and between positions A20 and B19. An
intrachain disulfide bond occurs between the cysteines at A6 and
A11.1,2 Bovine insulin differs from human insulin at the following
positions: alanine for threonine at A8, valine for isoleucine at A10,
and alanine for threonine at the carboxyl terminal of the B-chain.

Human insulin is often included as a medium supplement for cell
culture. The concentration range is 1-10 ug/ml depending on the
cell type.

Insulin lispro (marketed by Eli Lilly and Company as "Humalog")
is a fast acting insulin analogue; it was the first insulin analogue,
and is similar to insulin aspart. Engineered through recombinant
DNA technology, the penultimate lysine and proline residues on
the C-terminal end of the B-chain are reversed. This modification
does not alter receptor binding, but blocks the formation of insulin
dimers and hexamers. This allowed larger amounts of active
monomeric insulin to be immediately available for postprandial
injections. Insulin lispro has one primary advantage over regular
insulin for postprandial glucose control. It has a shortened delay of
onset, allowing slightly more flexibility than regular insulin, which
requires a longer waiting period before starting a meal after
injection. Both preparations should be coupled with a longer acting
insulin for good glycemic control.

Insulin glargine, marketed by Sanofi-Aventis under the name
Lantus, is a long-acting basal insulin analogue, given once daily to

help control the blood sugar level of those with diabetes. It
consists of microcrystals that slowly releases insulin, giving a long
duration of action of 18 to 26 hours, with a "peakless" profile
(according to the Lantus package insert). Pharmacokinetically, it
resembles basal insulin secretion of non-diabetic pancreatic beta
cells. Sometimes, in type 2 diabetes and in combination with a
short acting sulfonylurea (drugs which stimulate the pancreas to
make more insulin), it can offer moderate control of serum glucose
levels. In the absence of endogenous insulin—Type 1 diabetes,
depleted type two (in some cases) or latent autoimmune diabetes
of adults in late stage—Lantus needs the support of fast acting
insulin taken with food to reduce the effect of prandially derived
glucose.

Source and properties of protein

Source
Human insulin expressed in Saccharomyces cerevisiae. The zinc
content of the final product is approximately 0.4%. Zinc can be
removed by solubilizing the insulin in dilute acetic acid, adding
excess EDTA to chelate the zinc, and then precipitating the insulin
at its pl.

Appearance
White powder with a faint yellow cast

Formula weight: 5.807 Kda
Isoelectric point pl = 5.3 for the native protein3

E1%(278nm) 10.6 (33 mM phosphate, pH 7.0)

Potency/activity Hplc ~25-30 Units/mg
Stabilty Under dark at -200C and dry conditions

Solubility Insulin has low solubility at neutral pH. It
can be solubilized at 2 mg/ml in dilute acetic or
hydrochloric acid, pH 2-3. A stock solution can be stored
frozen at -200cC in single-use aliquots. Freeze-thaw cycles
should be avoided. Alternatively, it can be stored for up to
12 months at 2-80C if it is sterile filtered through a low
protein binding membrane or if it contains a suitable
bacteriostat, such as 0.1% thimerosal or sodium azide.
Insulin solutions cannot be autoclaved. Insulin can also be
solubilized in 125 mM NaHCO3.6 However, alkaline stock
solutions are not recommended since high pH increases
the rate of deamidation and aggregation.

For in vitro research use only

Related Material available for ADI

Human, mouse, rat Insulin and Insulin and C-peptdie ELISA kits
Recombinant purified human, porcine, bovine insulin and
antibodies

Human, mouse, and rat Anti-Insulin IgG (autoantibodies) and IgM
ELISA ELISA

Human, bovine, and porcine Insulin Agarose affinity columns
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