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For research use only
Not intended or approved for
diagnostic or therapeutic use.

Hyaluronan Enzyme-Linked Immunosorbent Assay Kit

(HA — ELISA)
Product Number: K-1200

INTENDED USE: THIS PRODUCT IS FOR RESEARCH USE ONLY. NOT INTENDED FOR CLINICAL
OR DIAGNOSTIC USE.

Storage:

Kit can be stored unopened at 4 °C for up to sixtiia Opened and reconstituted solutions, extepivorking Substrate Solution, can
be used for up to one month when stored at 4 4@ Working Substrate Solution should be freshlyppred. All components and
solutions should be protected from excessive atahge light.

Materials Provided:

Part # Description Quantity
K-1201 Detection Plate (12 HA-coated 8-well micrdivetrips w/ frame) 1 Plate
K-1202 HA Standard (3200 ng/mL HA standard solution 1mL
K-1203 HA Detector < 500uL
K-1204 Diluent (10X) 10 mL
K-1205 Wash Concentrate (10X) 30 mL
K-1206 Enzyme <100 pL
K-1208 Substrate Buffer 11 mL
K-1209 Stop Solution 6 mL
Incubation Plate| Yellow 96-well polypropylene U-twoh 1 Plate
Substrate Pellet | p-Nitrophenyl Phosphate Tablet 1 Pellet
Plate Seals Clear acetate sheet, 1 side adhesive 2 Seals

Additional Materials Provided by User:

» 37°C Incubator

» Pipettes (capable of delivering between 5 and 1,00®ith appropriate tips)
e Multichannel pipettes

» Absorbance microplate reader capable of readid@%ainm

Background and Product Description:

Hyaluronic acid (HA) is a high molecular weight amic polysaccharide (1,000-10,000 kD) compose@péating disaccharides [1-
4)glucuronic acid anfi(1-3)N-acetylglucosamine and is one of several@ggeninoglycan (GAG) components of the extracellular
matrix (ECM) of connective tissue (1). Each didwride dimer is referred to as one unit and hagpanoximate molecular weight
(MW) of 450 D. Depending on the tissue source pibkymer can consist of 2,000 to 25,000 units @R is an extremely large
molecule not necessarily in its molecular weightiluhe space that it occupies in solution whighds to its remarkable viscoelastic
properties, lending to its importance in joint lidation (3). Several functions of HA have beeralied including influencing the
hydration and physical properties of tissues; &&CM (extracellular matrix) interactions whiclieatt tissue structure, assembly and
facilitation of cell movement and behavior.

Free HA is transported from the lymph to the ciatigin with an estimated half life in serum of 2-thates. HA is taken up by the liver
in sinusoidal endothelial cells (90%) and the kigh€l0%) where it is degraded and recycled (4\any chronic liver diseases,
including infection (hepatitis B or C), toxicityl@@hol and drugs), genetic (hemochromatosis), autainity, and malignancy, result in
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Background and Product Description (cont.):

liver inflammation which can progress to liver filsis and cirrhosis (6). Each of these cause immmait of liver function and result in a
rapid increase in circulating HA levels (4). Datdicates a relationship between HA levels, lonlBmmation and severity of disease

(6).

Recent publications have shown that HA levels inauare indicative of bladder cancer, that HA Ieaale directly correlated to liver
disease and suggests enhanced breakdown of H& Inrigs of patients with chronic obstructive pulmgndisease (COPD). In
addition, serum levels of HA have been found teleeated in patients with rheumatoid arthritis (7).

Assay Specifics:

The HA-ELISA is a quantitative enzyme-linked immassay designed for the in vitro measurement of é#&ls in human or animal
biological fluids (blood, serum, urine, diffusasynovial fluid). This simple protocol is a standl@ompetitive ELISA format and
requires 3 hours.

The HA-ELISA is a competitive ELISA assay in whittte colorimetric signal is inversely proportionalthe amount of HA present in
the sample. Samples to be assayed are first mikbdhe HA Detector, and then added to the HA EA [Sate for competitive

binding. An enzyme-linked antibody and colorimetietection is used to detect the HA detector baaritle plate. The concentration
of HA in the sample is determined using a standarge of known amounts of HA. The enzyme / sulbstsgistem is a colorometric
assay comprised of alkaline phosphatase / pNPRophtase substrate. It should be read at 405 nm.

The size of HA polymers is variable depending saue source. However, the sensitivity of the HASZA . does not depend on the MW
of the HA molecule except in the lower MW range§<dimers). The HA ELISA works best with HA moleesithat are greater than
25 repeating units (dimers) to determine the nedationcentration of HA independent of MW.

Reagent Preparation:

1X Diluent (K-1204): The Diluent is supplied as a 10X concentratedtsni. Dilute the required amount to a 1X worksgjution
with dH,0 prior to beginning assay. Typically around 30r35 of Diluent is required to run a full assay.rB® mL of 1X Diluent, add
3 mL of the 10X Diluent to 27 mL of did.

HA Standards (K-1202)Make 1:2 serial dilutions of the HA Standard gsihe Diluent to obtain standards of 1600, 800, 200,
100, and 50 ng/mL (Standards may be diluted irptage, following the diagram below).

Working Detector (K-1203):Dilute Detector by adding 6 mL Diluent. (Volumeogided is small and the bottle may appear empty.)

Working Enzyme (K-1206):Dilute Enzyme by adding 12 mL Diluent. (Volumepided is small and the bottle may appear empty.)

1X Wash Concentrate Buffer (K-12055dd the 10X Wash Concentrate to 270 mL deioni@ater for a 1X Wash Concentrate Buffer
solution. Final volume = 300 mL.

Working Substrate Solution (K-1208pissolve Substrate Pellet in 11 mL Substrate &ufi{Dissolve immediately before use.)

HA ELISA Notes:
* We suggest the HA Standard dilution series bemuriplicate for best results.
» Itis recommended that serum and plasma samplasdigzed with no dilution or a maximum dilutionT® in the provided
Diluent.
* When analyzing biologic samples we advise runningknown normal (low) HA sample and a disease (high)A sample
in conjunction with your unknown samples. These Wi serve as positive and negative controls to distjuish between
normal healthy samples and disease samples
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Assay Procedure:
1. Set up the incubation plate (yellow U-bottom plas)illustrated. (Each well

should contain 150 pL) Standards/ Samples
e Add 100 pL of Standards and samples into A.  Blank
corresponding wells. B. 1600ng/mL
. C. 800 ng/mL
e Add 150 pL of Diluent to the Blank control wells D. 400 ng/mL
and 100 pL of Diluent to the Zero HA control wells E. 200 ng/mL
* Add 50pL of Working Detector to all wells except F. 100 ng/mL
the Blank wells. . S0 ngimL
2. Mix the plate gently, cover with plate seal anduinate for '

one hour at 37 °C.
3. Following the incubation step, transfer 300 of controls and samples from the
Incubation Plate to the corresponding wells ofie¢ection Plate (K-1201).
* Thisis easily accomplished with a multi-channel pipettor.
4. Once the transfer is complete, mix the Detecti@iePby gently tapping. Cover with a plate seal iandbate at 4 °C for 30
minutes.
5. Shake out the solution from the Detection Plateaskithe plate four times with 300 pL of 1X Wash €mirate (K-1205).
Ensure all wash buffer is removed from the platéniygrting the plate and blotting it out on absartygaper.
Add 100uL of Working Enzyme (K-1206) to each well of thetBetion Plate.
Mix the Detection Plate gently, cover with platalsend incubate at 3TC for 30 minutes.
Repeat wash step #5.
Add 100uL Working Substrate Solution (K-1208) to each vedlthe Detection Plate.
. Incubate the Detection Plate in the dark at roamptrature.
. Measure the absorbance of each well at 405 nm biegjrat T = 15 min.
* The appropriate incubation time should be deterchbreesed on the ratio of the Zero HA standard cotdrthe 1,600
ng/mL HA standard control. When the @DODygqgratio is > 3.0 the incubation is complete and lsarstopped with the
Stop Solution (K-1209). This is achieved by regdih 15 min., 30 min. or 45 min. Generally thetlesults are obtained
after 30 minutes of development.
e The Blank should have an absorbance 6f20 and the ratio of the Zero HA Control to thedD ng/mL HA Standard
should be > 3.0.
12. Stop the reaction by adding pQ Stop Solution to each well.
13. Generate a best fit curve for the standards inrdodextrapolate relative sample valueSeg(figure 1. below as an example)
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Time = 30 minutes
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2007 Figurel. HA competitive ELISA standard curve was generated
75 _ ) using non-linear regression analysis with Gra gin software.
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Research:
Reference Values: Normal HA levels in serum fragalthy blood donors are less than 120 ng/mL. Sefidnhevels are elevated in
several disease states including hepatitis (grélader 160 ng/mL) and cirrhosis (greater than 25@ihg/

** Important Note: The above values are the sutggbgalues based on literature observations. ndadj the values measured using the
Echelon Hyaluronic Acid ELISA assay have been &8 higher than those expected from the literatufes a result, we strongly

advise users to utilize known reference samplegatigle of both normal and disease states in alestablish relevant Hyaluronic

acid levels. This will allow the user to differeate between normal and disease state Hyaluront geamples in a qualitative fashion.

Echelon Biosciences products are sold for resemmdhdevelopment purposes only and are not for dgt@nuse or to be incorporated into products ésate without
written permission from Echelon Biosciences. Matlarin this publication, as well as applicationd amethods and use, may be covered by one or m&.eoddforeign
patents or patents pending. We welcome inquiriesitdlizensing the use of our trademarks and tedugiesd at busdev@echelon-inc.com.

Page 3 of 4 TDS KOQRev: 12(08/03/11)



wnh e

10.
11.

12.
13.

14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

References:

Scott, J.E. (1995) J. Anat. 187, 259-269

Toole, BP. Hyaluronan. (2000) Proteoglycans: $tme; Biology, and Molecular Interactions, (Renéltdozzo., Science pp 61-91)

Prestwich, GD, et al. Chemical modification of hyalnic acid for drug delivery, biomaterials anddbiemical probes: The Chemistry, Biology
and Medical Applications of Hyaluronan and its Datives, Wenner-Gren International Series vol. B8, Portland Press, London and Miami
Laurent, T.C. and Fraser. J.R.E., (1991) in Degradaf Bioactive Substances: Physiology and Pdilsiplogy (Henriksen, J.H., ed.), pp. 249-
265, CRC Press, Boca Raton, FL

Laurent, T.C. Hyaluronan as a clinical marker athmlogical processes: The Chemistry, Biology aretlidal Applications of Hyaluronan and its
Derivatives, Wenner-Gren International Series ppl305-313, Portland Press, London and Miami

ARUP Laboratories. (2005) The One, Volume 1 Issue 1

Mansson, B, et al. (1995) J. Clin Invest. 95, 1Q0¥7

General References:

Balazs EA. Nomenclature of hyaluronic acid . Biaoch#1986; 235:903

Engstrom-Laurent A. The role of liver and kidneyghe removal of circulating hyaluronan: an expertal study in the rat. Connect Tissue Res
1990;24:219

Smedsrod B. Non-invasive means to study the funatistatus of sinusoidal liver endothelial cellsGastroenterol Hepatol 1995;10(suppl 1):s81
Guechot J, et al. Diagnostic accuracy of hyalurcaradh P11IP serum assays as markers of liver fisrmschronic viral hepatitis C evaluated by
ROC curve analysis. Clin Chem 1996;42:558

Delpech B, et al. Hyaluronan : fundamental priresphnd applications in cancer. 1997;242:41

Atagi S, et al. Utility of hyaluronic acid in plealrfluid for differential diagnosis of pleural effions : likelihood ratios for malignant
mesothelioma. Jpn J Clin Oncol 1997;27:293

Plevris JN, et al: Serum hyaluronan--a non-invagdge for diagnosing liver cirrhosis. Eur J Gastiteeol Hepatol 2000; 12(10): 1121-7
McHutchison JG, et al: Measurement of serum hyailigracid in patients with chronic hepatitis C atedrélationship to liver histology.
Consensus Interferon Study Group. J Gastroentezphtél 2000; 15(8): 945-51

Guechot J, et al: Prognostic value of serum hyalaman patients with compensated HCV cirrhosisepatol 2000; 32(3): 447-52

Pontinha N, et al: Serum hyaluronan as a markbveffibrosis in asymptomatic chronic viral hepistiB. Scand J Clin Lab Invest 1999; 59(5):
343-7

Das BC, et al: Analysis of 100 consecutive hepatais: risk factors in patients with liver cirrhesir obstructive jaundice. World J Surg 2001;
25(3): 266-73

Stenvinkel P, et al: High serum hyaluronan indisageor survival in renal replacement therapy. Aidhey Dis 1999; 34(6): 1083-8

Papers using the Echelon K-1200 Hyaluronic Acid EL$A:

Zhang, L. S.; Mummert, M. E. Development of a flesrent substrate to measure hyaluronidase actvisl. Biochem 2008, 379, 80-5.
Yoshizaki, A.; lwata, Y.; Komura, K.; Ogawa, F.;tdaT.; Muroi, E.; Takenaka, M.; Shimizu, K.; Haaeg, M.; Fujimoto, M.; Tedder, T. F.;
Sato, S. CD19 regulates skin and lung fibrosisTablike receptor signaling in a model of bleomyénduced scleroderma. Am J Pathol 2008,
172, 1650-63.

Smith, T. J.; Hoa, N. Immunoglobulins from Patiewith Graves' Disease Induce Hyaluronan Synthesiheir Orbital Fibroblasts through the
Self-Antigen, Insulin-Like Growth Factor-I ReceptdrClin Endocrinol Metab 2004, 89, 5076-5080.

Nieuwdorp, M.; Meuwese, M. C.; Mooij, H. L.; vandshout, M. H.; Hayden, A.; Levi, M.; Meijers, J, Gce, C.; Kastelein, J. J.; Vink, H.;
Stroes, E. S. Tumor necrosis factor-alpha inhibipootects against endotoxin-induced endotheligdagalyx perturbation. Atherosclerosis 2008.
Nieuwdorp, M.; Holleman, F.; de Groot, E.; Vink,;K&ort, J.; Kontush, A.; Chapman, M. J.; HuttenAB.Brouwer, C. B.; Hoekstra, J. B.;
Kastelein, J. J.; Stroes, E. S. Perturbation ofurgaan metabolism predisposes patients with tyd@afietes mellitus to atherosclerosis.
Diabetologia 2007, 50, 1288-93.

Meuwese, M. C.; Mooij, H. L.; Nieuwdorp, M.; vanthj B.; Marck, R.; Vink, H.; Kastelein, J. J.; S# E. S. Partial recovery of the endothelial
glycocalyx upon rosuvastatin therapy in patient$h wieterozygous familial hypercholesterolemia. gidiRes 2008.

Guo, N.; Kanter, D.; Funderburgh, M. L.; Mann, M.;Nu, Y.; Funderburgh, J. L. A rapid transientrease in hyaluronan synthase-2 mRNA
initiates secretion of hyaluronan by corneal kergtes in response to transforming growth factoabé&Biol Chem 2007, 282, 12475-83.
Gouverneur, M.; Spaan, J. A. E.; Pannekoek, H.tifpiR. D.; Vink, H. Fluid shear stress stimulatesorporation of hyaluronan into endothelial
cell glycocalyx. Am J Physiol Heart Circ Physiold8) 290, H458-452.

Cook, A. C.; Chambers, A. F.; Turley, E. A.; Tugk,B. Osteopontin induction of hyaluronan synthasexpression promotes breast cancer
malignancy. J Biol Chem 2006, 281, 24381-9.

Chockalingam, P. S.; Zeng, W.; Morris, E. A.; Flann C. R. Release of hyaluronan and hyaladheaiggrécan G1 domain and link proteins)
from articular cartilage exposed to ADAMTS-4 (aggmease 1) or ADAMTS-5 (aggrecanase 2). Arthritigirh 2004, 50, 2839-48.

Brant, P. E.; Kopke-Aguiar, L.; Shigueoka, D. Cajés, D.; D'lppolito, G.; Kouyoumdjian, M.; Borgd3, R. Anicteric cholangiopathy in
schistosomiasis patients. Acta Trop 2008.

Aoki, H.; Takada, Y.; Kondo, S.; Sawaya, R.; AggalvB. B.; Kondo, Y. Evidence That Curcumin Suppsessthe Growth of Malignant Gliomas
in Vitro and in Vivo through Induction of Autophagiole of Akt and Extracellular Signal-Regulatech&$e Signaling Pathways. Mol Pharmacol
2007, 72, 29-39.

Echelon Biosciences products are sold for resemmdhdevelopment purposes only and are not for dgt@nuse or to be incorporated into products ésate without
written permission from Echelon Biosciences. Matlarin this publication, as well as applicationd amethods and use, may be covered by one or m&.eoddforeign
patents or patents pending. We welcome inquiriesitdlizensing the use of our trademarks and tedugiesd at busdev@echelon-inc.com.

Page 4 of 4 TDS KOQRev: 12(08/03/11)



