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PRODUCT USE LIMITATIONS, WARRANTY, DISCLAIMER
Promega manufactures products for a number of
intended uses. Please refer to the product label for
the intended use statements for specific products.
Promega products contain chemicals which may be
harmful if misused. Due care should be exercised
with all Promega products to prevent direct human
contact.

Each Promega product is shipped with documentation
stating specifications and other technical information.
Promega products are warranted to meet or exceed
the stated specifications. Promega's sole obligation
and the customer's sole remedy is limited to replace-
ment of products free of charge in the event products
fail to perform as warranted. Promega makes no other
warranty of any kind whatsoever, and SPECIFICALLY
DISCLAIMS AND EXCLUDES ALL OTHER WAR-
RANTIES OF ANY KIND OR NATURE WHATSOEVER,
DIRECTLY OR INDIRECTLY, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, AS TO THE
SUITABILITY, PRODUCTIVITY, DURABILITY, FITNESS
FOR A PARTICULAR PURPOSE OR USE, MER-
CHANTABILITY, CONDITION, OR ANY OTHER MAT-
TER WITH RESPECT TO PROMEGA PRODUCTS. In
no event shall Promega be liable for claims for any
other damages, whether direct, incidental, foresee-
able, consequential, or special (including but not lim-
ited to loss of use, revenue or profit), whether based
upon warranty, contract, tort (including negligence) or
strict liability arising in connection with the sale or the
failure of Promega products to perform in accordance
with the stated specifications.
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Insulin-Like Growth Factor-I, Human, Recombinant (rhIGF-I):
Part No. Size
G511A 25µg

Description: Human Recombinant Insulin-Like Growth Factor-I (rhIGF-I) is a highly purified, biologically active, 
recombinant molecule, produced in yeast (S. cerevisiae). rhIGF-I is a 7.5kDa protein containing 70 amino acid residues,
which stimulate the proliferation of a wide range of cell types including muscle, bone and cartilage tissue. IGFs control the
biosynthesis of many intracellular and extracellular components (1,2) and are potent mitogens for mesenchymally derived
cells (3–5). Growth hormone has been shown to mediate its effects on bone formation indirectly, through IGF-I (6,7). rhIGF-I
is also known as Somatomedin-C.

Target cells for rhIGF-I are mammalian and avian fibroblasts (8,9), GH3 cells (10), chondrocytes (11), adipocytes (2), sertoli
cells (12) granulosa cells and many other cell types of mesenchymal origin. rhIGF-I promotes activation of type I IGF receptor
tyrosine kinase, sulfation of cartilage, insulin-like activity and proliferation of fibroblasts.

Formulation: rhIGF-I is supplied as a dried powder.

Reconstitution: The dried rhIGF-I powder should be rehydrated in 0.1M acetic acid. Recommended concentration for use
is 1–10ng/ml.

Storage Conditions: Store desiccated at –20°C. See the expiration date on the product information label. Store reconstituted
rhIGF-I in aliquots at –20°C. Avoid multiple freeze-thaw cycles and exposure to frequent temperature changes.

Quality Control Assays

Biological Activity: The ED50 for rhIGF, i.e. the concentration of factor that produces one-half the maximal response, is
determined in a proliferation bioassay using BALB/c 3T3 fibroblasts in serum-free medium, and the CellTiter 96® AQueous

Non-Radioactive Cell Proliferation Assay (Cat.# G5421). The ED50 value obtained is reported on the product information
label affixed to this document.

© 1997–2005 Promega Corporation. All Rights
Reserved.

CellTiter 96 is a registered trademark of Promega
Corporation.

Products may be covered by pending or issued
patents or may have certain limitations. Please visit
our Web site for more information.

All specifications are subject to change without prior
notice.

Product claims are subject to change. Please 
contact Promega Technical Services or access 
the Promega online catalog for the most up-to-date 
information on Promega products.

I. Sample Protocol to Determine Bioactivity of rhIGF-I with BALB/c 3T3 Fibroblasts
The following protocol is used by Promega to test the activity of rhIGF-I preparations. With appropriate modifications, this
protocol can be used for cell proliferation assays in a variety of experimental applications.

Materials to Be Supplied by the User
(Solution compositions are provided in Section II.)

! CellTiter 96® AQueous Non-Radioactive Cell Proliferation Assay (Cat.# G5421)
! serum-free medium (SFM)
! ice-cold Dulbecco's PBS (DPBS)
! 0.05% (w/v) trypsin in DPBS
! 0.2% (w/v) soybean trypsin inhibitor
! F12/DME and 10% calf serum
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A. Protocol
This protocol uses the CellTiter 96® AQueous Non-Radioactive Cell Proliferation Assay to
determine bioactivity of rhIGF-I. For a more detailed protocol, please request Technical
Bulletin #TB169 (also available on the Internet at: wwwwww..pprroommeeggaa..ccoomm).
1. Three days prior to performing this assay, seed 1–2 x 105 BALB/c 3T3 clone A31

cells per T-75 flask in F12/DME supplemented with 10% calf serum.
2. Pipet 50µl of serum-free medium (SFM) into each well of a 96-well plate.
3. As a negative control, add SFM wwiitthhoouutt rhIGF-I to all wells (1–8) in column 1 of the

96-well plate.
4. Dilute rhIGF-I in SFM to a concentration that is 4 times the highest concentration to

be assayed. Add 50µl of rhIGF-I diluted in SFM to column 12 in quadruplicate and
perform 50µl serial dilutions across the plate to column 2. For rhIGF-I, the final 
concentration range should be 80ng/ml to 0.08ng/ml. Equilibrate the plates in a
37°C, 5% CO2 humidified atmosphere while preparing the cell suspension for 
addition to the wells.

5. Harvest BALB/c 3T3 clone A31 cells (ATCC CCL 163) using the ice-cold trypsiniza-
tion procedure (Section I.B).

6. Wash the cells in SFM by centrifugation at 300 x g, 4°C and count the viable cells
using a hemocytometer. Suspend the cells to 105 cells/ml in ice-cold SFM.

7. Add 50µl of the cell suspension (containing 5,000 cells) to each well of the pre-
equilibrated 96-well plate and return the plate to the incubator for 44 hours.

8. Add 20µl of freshly prepared MTS/PMS solution into each well of the 96-well plate.
9. Incubate the plate for 4 hours at 37°C in a 5% CO2, humidified atmosphere.
10. Record the absorbance at 490nm using an ELISA plate reader.
11. Plot the corrected absorbance at 490nm (Y axis) versus concentration of rhIGF-I 

(X axis). To determine the ED50 value, find the X-axis value that corresponds to one-
half the difference between the maximum (plateau) and minimum (no IGF-I control)
absorbance values.

B. Ice-Cold Trypsinization Procedure (13)
1. Place crushed ice in a sealable plastic bag. Remove all the air from the bag by adding

water or letting the ice melt to a slush-like consistency. Wipe the bag with 70%
ethanol and place the bag in a laminar flow hood.

2. Place the flask of cells from the 37°C incubator directly on the bag of crushed ice and
allow to cool for 3–4 minutes, then remove the medium.

3. Rinse the flask with sterile, ice-cold DPBS.
4. Remove the DPBS and add 2ml of ice-cold, 0.2µm filter-sterilized 0.05% (w/v)

trypsin dissolved in DPBS. NNoottee:: Store stock solutions of trypsin in 2ml aliquots at
–20°C. Thaw immediately before use and keep on ice.

5. After 1 minute, aspirate the trypsin solution and let the plate stand on the ice bag for
an additional 3 minutes or until the cells round up and begin to detach when the flask
is gently tapped.

6. Gently remove the monolayer of cells from the plastic surface by using a pipette to
add 5ml of ice-cold, 0.2µm filter-sterilized 0.2% (w/v) soybean trypsin inhibitor 
dissolved in DPBS. NNoottee:: Store aliquots of soybean trypsin inhibitor at –20°C and
thaw immediately before use.

7. Transfer the solution to a 15ml sterile conical polypropylene centrifuge tube and
bring the volume up to 10ml by adding SFM.

8. Centrifuge at 300 x g for 4 minutes at 4°C.
9. Aspirate the supernatant, gently suspend the cell pellet in 10ml of ice-cold SFM and

centrifuge as in Step 8.
10. Aspirate the supernatant and gently resuspend the cell pellet in 10ml ice-cold SFM.
11. Using a hemocytometer, determine cell number and viability by counting trypan blue-

treated aliquots of cells.

II. Composition of Buffers and Solutions

DPBS F12/DME
0.2g/L KCl Add 1:1 (v:v) ratio of Ham’s F12 and Dulbecco’s 
8.0g/L NaCl modified Eagle’s medium. Supplement to contain 
0.2g/L NaHPO4 a final concentration of:

1.15g/L NaH2PO4 1.2g/l sodium bicarbonate
15mM HEPES

SFM
Supplement F12/DME to contain a final concentration of:

5µg/ml fibronectin
5ng/ml rhFGF, Basic (Cat.# G5071)

10µg/ml transferrin
100µg/ml ovalbumin

1µM dexamethasone

III. Related Products
Product Size Cat.#
CellTiter 96® AQueous One Solution Cell
Proliferation Assay 200 assays G3582

1,000 assays G3580
5,000 assays G3581

CellTiter 96® AQueous Non-Radioactive 
Cell Proliferation Assay 1,000 assays G5421

5,000 assays G5430
50,000 assays G5440

CellTiter 96® AQueous MTS Reagent Powder 1g G1111
250mg G1112

CellTiter 96® Non-Radioactive Cell
Proliferation Assay 1,000 assays G4000

5,000 assays G4100
For Laboratory Use.

IV. References
1. Salmon, W.D. and DuVall, M.R. (1970) A serum fraction with "sulfation factor activity"

stimulates in vitro incorporation of leucine and sulfate into protein-polysaccharide
complexes, uridine into RNA, and thymidine into DNA of costal cartilage from
hypophysectomized rats. Endocrinology 8866, 721–7.

2. Zapf, J. et al. (1978) Evidence for the existence in human serum of large molecular
weight nonsuppressible insulin-like activity (NSILA) different from the small 
molecular weight forms. FEBS Lett. 9900,, 135–40.

3. Cohen, K.L. and Nissley, S.P. (1976) The serum half-life of somatomedin activity:
Evidence for growth hormone dependence. Acta Endocrinologica 8833, 243–58.

4. Ewton, D.Z. and Florini, J.R. (1980) Relative effects of the somatomedins, multiplica-
tion-stimulating activity, and growth hormone on myoblasts and myotubes in culture.
Endocrinology 110066, 577–83.

5. Koch, K.S. et al. (1982) Rat hepatocyte proliferation is stimulated by insulin-like 
peptides in defined medium. Biochem. Biophys. Res. Comm. 110099, 1054–60.

6. Canalis, E.M. et al. (1977) Effect of somatomedin and growth hormone on bone 
collagen synthesis in vitro. Metabolism 2266, 1079–87.

7. Canalis, E. (1980) Effect of insulin-like growth factor I on DNA and protein synthesis
in cultured rat calvaria. J. Clin. Invest. 6666, 709–19.

8. Harley, C.B. et al. (1980) Insulin-like peptides stimulate metabolism but not prolifera-
tion of human fibroblasts. Am. J. Physiol. 223399, E125–31.

9. Clemmons, D.R. and Shaw, D.S. (1983) Variables controlling somatomedin produc-
tion by cultured human fibroblasts. J. Cell Physiol. 111155, 137–42.

10. Hayashi, I. and Sato, G.H. (1976) Replacement of serum by hormones permits growth
of cells in a defined medium. Nature 225599, 132–4.

11. Stevens, R.L. et al. (1981) Effects of insulin and multiplication-stimulating activity 
on proteoglycan biosynthesis in chondrocytes from the Swarm rat chondrosarcoma.
J. Biol. Chem. 225566, 2045–52.

12. Borland, K. et al. (1984) The actions of insulin-like growth factors I and II on cultured
Sertoli cells. Endocrinology 111144, 240–6.

13. Riss, T.L. et al. (1988) Human recombinant insulin-like growth factor I. I.
Development of a serum-free medium for clonal density assay of growth factors
using BALB/c 3T3 mouse embryo fibroblasts. In Vitro Cell. Dev. Biol. 2244, 1099–106.

Promega Corporation · 2800 Woods Hollow Road·Madison, WI 53711-5399 U.S.A. · Toll Free in the USA 800-356-9526 · Telephone 608-274-4330 · Internet: www.promega.com

Usage Information

Part# 9PIG511
Printed in USA. Revised 5/05


