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Proteoglycans are 
glycosylated proteins 
which have covalently 
attached highly anionic 
glycosaminoglycans 

are present in different 
forms within different 
types of extracellular 
matrices and connective 
tissues. Heparan sulfate 

are composed of a core 
protein with heparan 

attached.

AMSBIO offers quality heparan sulfate antibodies from the important clones F69-3G10, F58-10E4 and 
JM403, ideal for targeted binding of HS for HSPG research. AMSBIO provides various anti-HS antibodies 
recognizing distinct HS substructures as research reagents, which have been well-characterized in previous 

in mammals. It displays specific interactions with many biologically active proteins and, thus, is involved in 
many important biological processes. It has been important to examine the dynamic distribution of HSPG 
in tissues and also to analyse HS structures related to its function for the elucidation of the biological 
functions of HSPG.

hybridoma-derived mouse anti-HS antibodies such as JM403, 10E4 and 3G10 are valuable tools for HS 
research. GAGs are not species-specific, the length of the heparan sulfate chain and the distribution of sulfate 
groups are different in different tissues due to its synthesis from multiple cell types, so our GAG antibodies 
will usually react across a wide range of species. 10E4 antibodies have been found to recognize heparan 
sulfate from hamster, mouse, human, pig, chicken, Xenopus laevis, zebrafish, Hemicentrotus pulcherrimus 
and Drosophila melanogaster. 3G10 is effective in hamster, mouse and chicken. JM403 has been found to 
be reactive in rat, human and bovine species. Using different antibodies with well characterized epitopes 
helps to track changes in heparan sulfate. Using multiple HS antibodies that recognize subtle differences 
in HS patterning can be useful in applications such as Flow cytometry allowing multiple cell types to be 

Clones F58-10E4 and JM403
found on both basement membrane and cell-associated HS species.

Clone F58-10E4 is the most widely-cited HS antibody, recognising the common 10E4 epitope (including 

Clone JM403
obtaining high quality and convincing pictures of HS expression in different tissues using immunofluorescence 
microscopy. Furthermore, JM403 is a robust glycoprobe that can be applied in ELISAs that are for example 
aimed to quantify HS in fluids, or that are used to determine heparanase activity.

Clone 

linked to the core protein, so the extent to which 3G10 reacts with heparinase III-treated samples will 
therefore trace the number of HS chains carried by these cores or expressed in a particular tissue, rather 
than the mass of HS that was originally present.

Fig 1. Example structure of a proteoglycan with GAG chains linking from a core protein.
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Fig 3. Disaccharide 

and heparin (Maccarana, 

The heparan sulfate chain 
contains NS-domains 

non-sulfated NA-domains 

Description Cat No. Clone Host Pack Size IHC FC ELISA WB

Heparan
Sulfate Antibody Mouse X X X X

Heparan Sulfate 
Monoclonal 
Antibody

Mouse X X X X

Heparan Sulfate 
Monoclonal 
Antibody

370730 JM403 Mouse X X X

Antibody Occurrance in HS Required GlcN Requirement for 
Epitope characteristics

IdoUA

JM403 Common 3+ No No Nunsubstituted GlcN units 

10E4 Common Nacetyl No No

3G10
Epitope exposed following  
heparinase III enzyme 
activity on the HS chain.

No No No ‘stub’ (unsaturated uronic 
acid): only one binding site 
per HS chain

Table: Adapted from 

Fig 2. Structure of heparan sulfate and the unsaturated disaccharides in the heparan sulfate family.
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GAGs are not species-specific, so our GAG antibodies will usually react across a wide range of species. Here 
are some published examples where our Heparan Sulfate antibodies have been used against a range of 
species:

Bai, X. M., Van der Schueren, B., Cassiman, J. J., Van den Berghe, H., & David, G. 

during embryonic tooth development. Journal of Histochemistry & Cytochemistry, 

David, G., Bai, X. M., Van Der Schueren, B., Cassiman, J. J., & Van Den Berghe, H. 

Van Den Born, J., Salmivirta, K., Henttinen, T., Östman, N., Ishimaru, T., Miyaura, S., 

10E4 in pig

characterization of L-selectin ligands in porcine lymphoid tissues. Immunology, 

10E4 and 3G10 in leghorn chicken (
Kobayashi, T., Habuchi, H., Nogami, K., Ashikari-Hada, S., Tamura, K., Ide, H., & 

10E4 in Xenopus laevis
Walz, A., McFarlane, S., Brickman, Y. G., Nurcombe, V., Bartlett, P. F., & Holt, C. E. 

Danio rerio

877-898.

10E4 in sea urchin (Hemicentrotus pulcherrimus

the regulation of VEGF signaling during sea urchin development. Mechanisms of 

10E4 in Drosophila melanogaster
Park, Y., Rangel, C., Reynolds, M. M., Caldwell, M. C., Johns, M., Nayak, M., ... & 

Drosophila perlecan modulates FGF and hedgehog signals to activate 
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JM403 (# 10E4
Antigen: Heparan sulfate 

proteoglycan derived 
from rat glomerular 
basement membrane.

Heparan sulfate 
proteoglycan derived 
from human fetal lung 

Heparan sulfate 
proteoglycan derived 
from human fetal lung 

heparinase III.
Clone: JM403

Reactivity: Reacts with many 
types of heparan 
sulfate proteoglycans. 
The epitope includes 

glucosamine residues 
that are critical for 
the reactivity of the 
antibody. Its reactivity 
is almost completely 
eliminated by 
heparinase III treatment. 
It does not react with 
heparin, hyaluronan, 
chondroitin sulfate, 
dermatan sulfate, or 
keratan sulfate.

Reacts with many 
types of heparan 
sulfate proteoglycans. 
It is essential for 
the reactivity of 

glucosamine residues 
to be present in 
the structure of 
heparan sulfate. Its 
reactivity is eliminated 
by heparinase III 
treatment. It does not 
react with hyaluronic 
acid, chondroitin 
sulfate, dermatan 
sulfate, or DNA.

of heparan sulfate 
treated with heparinase 
III. It does not react 
with chondroitin 
sulfate treated with 
chondroitinase ABC or 
chondroitinase AC.

Ig Subclass:
Applications*: 

1000 about 105 cells about 106 cells

Form:
antibody, solution 
dissolved in PBS 

azide at an antibody 
concentration of 1mg/
ml.

antibody, solution 
dissolved in PBS 

azide at an antibody 
concentration of 1mg/
ml.

antibody, solution 
dissolved in PBS 

azide at an antibody 
concentration of 1mg/ml.

Pack size:  or  or 

*The exact dilutions must be determined by the researcher.
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motifs at different locations along the HS chain, b. multiple HS antibodies recognizing different 
patterns within the HS chain allowing them to be used as a panel and c. HS domain structures 
showing the 3G10 stub created after degradation with Heparinase III. 
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Fig 6. JM403 reactivity with heparan sulfate (bovine 
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Dilution

1. 

overnight at 4 °C 
2. 
3. 

4. 
5. 

h at room temperature 
6. 
7. 

8. 
9. 

for 15 minutes at room temperature 
10. 

2M H2SO4 
11. Measure absorbance at 450 nm

Results

antibody. The reactivity of the JM403 antibody with most heparan sulfates is nearly completely abolished 

antibody may potentially bind a single HS chain multiple times. Multiple epitope specific HS antibodies can 

Fig 5. ELISA reactivity of 
heparan sulfate JM403 
antibody to GBM HSPG 

and other GAGs (CS-A, 

Source: van den Born et 
al. 1994.

Protocol
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1. 
2. Dry in the air 
3. 

4. 
5. 

at room temperature 
6. 
7. Fix with 1% paraformaldehyde in PBS for 15 min 
8. 
9. 

Results

Fig 7.Immunofluorescence staining on normal human kidney sections with JM403 antibody (magnification 

Protocol
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is present in many types of heparan sulfate proteoglycans. The structure of heparan sulfate includes 
N-sulfated glucosamine residues 
that are critical for the reactivity 
of the F58-10E4 antibody. The 
reactivity of the antibody with most 
heparan sulfates is nearly completely 
abolished after treatment of the 
glycosaminoglycan with bacterial 

Flavobacterium heparinum (EC 

react with hyaluronan, chondroitin 
sulfate, dermatan sulfate, keratan 
sulfate or DNA. 

Fig 9.  Reactivity of heparan sulfate 10E4 antibody to biotinylated glycosaminoglycans.  

Fig 10. 10E4 antibody (from 

type CHO cells, alongside 
CHO cell mutants deficient 
in heparan sulfate (CHO 

courtesy of R. Ghossoub, 
P. Zimmermann Lab - KU 
Leuven and CRCM.

Fig 11.Flow cytometry shows 
that isolated primary mouse 
beta cells stain  more strongly 
for intracellular heparan sulfate 

histogram shows background 

Image courtesy of C. Simeonovic, 
Australia.Intracellular HS 

in isolated mouse beta 
cells

Cell surface HS on  isolated 
mouse beta cells

FACS analysis  of isolated primary mouse beta cells following staining with  10E4 mAb

heparan sulfate
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Fig 13.  Reactivity of heparan sulfate 10E4 antibody to biotinylated glycosaminoglycans.  

the non-reducing end of the heparan sulfate fragments created by the enzyme is critical for the reactivity 
of the antibody. The 3G10 antibody does not react with intact heparan sulfate, oligosaccharides generated 
from chondroitin sulfates with bacterial chondroitinase ABC or AC, or generated from heparan sulfate with 

recognized by one antibody at a time which allows these to be utilized as a tool for measuring how many 
chains are present per cell.

Fig 12.Immunostaining of mouse islet beta cells showing intracellular localization of heparan sulfate (post-

The intracellular localisation of HS in islet beta cells is unique, because HS is conventionally localised on the 
surface of cells, in basement membranes and in extracelllular matrix. 
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Western Blot using Monoclonal Antibody 3G10 to Heparan 
Sulfate

Procedure

1. oC.    

2. 
3. 
4. Blocking with 10% skim milk in PBS for 30 minutes at 37oC.
5. 
6. 
7. Incubate with HRP substrate.Wash.

BSA - Bovine serum albumin                         PBS
FITC - Fluorescein isothiocyanate                  - human umbilical vein endothelial cells
SDS - Sodium dodecyl sulphate                    PAGE- polyacrylamide gel electrophoresis

References

Results
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Description Cat No. Pack size

Heparinase III (Heparitinase I) 
Flavobacterium heparinum (EC 4.2.2.8)

0.1 IU
0.5 IU

1. 

2. 

3. 
4. 
5. Wash with T-PBS. 
6. 
7. Wash with T-PBS.
8. †.
9. Wash with T-PBS.

10. 

Results: 

Procedure:

The anti-heparan sulfate monoclonal antibodies 10E4 and 3G10 can be used for immunohistostaining, 
immunoblotting, flow cytometric analysis, and ELISA, they are also useful in clarifying the relationship 
between the structure and function of the proteoglycan. Heparan sulfate antibodies can be used together 
with the heparinase III enzyme. Clones 10E4 and JM403 recognize common epitopes on heparan sulfate 

ELISA Kit. 
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3G10 
to Heparan Sulfate

10E4 3G10
Cell Line HSase I (+) HSase I (+)

KM3 Common ALL +

Daudi Burkitt Lymphoma +

EB2 Burkitt Lymphoma (ovary)

ALL (B)

Molt 4 ALL (T)

HPBALL ALL (T)

Erythroleukemia
PB (M) Normal Human Monocyte

PB (L) Normal Human 
Lymphocyte

PB (G) Normal Human 
Granulocyte

+ +

MKN 74 Stomach Cancer
COLO 
201 Colon Cancer

PLC/
PRF/5 Hepatoma +

Hep G2 Hepatocellular Carcinoma

G32TG Hepatocellular Carcinoma +)

Procedure:

Results: 

1. Incubate 1 x 106

or PBS for 20 minutes at 37OC. Wash. (Optional step: digestion degrades 10E4 epitope but exposes 

2. Incubate cells with anti-HS for 30 minutes at 4OC. Wash.
3. OC.

Wash.
4. Analyze using manufacturers instructions. 
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3G10 to Heparan Sulfate

1. 
2. 
3. 
4. Heparinase III* at 37OC for 2 hours.

5. 
6. Block with 100-150
7. React with 5
8. 
9. 

temperature for 15 minutes.
10. 
11. React with a few drops of an enzyme reagent (HRP-streptavidin†

12. 
13. 
14. Perform nuclear staining.
15. 

Procedure

* 

Results
Hamster Fetus (14 days)
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Human Epidermis

Page | 18 Heparan Sulfate Antibodies Application Guide



Sulfate ELISA Kit. Although these kits are no longer available for sale, the results from these ELISA kits show 
the reactivity of these antibodies to various GAGs and species. 

Use of 10E4 and JM403 in Heparan Sulfate ELISA

GAGs Origin Abbreviation
Heparan Sulfate Human Urine UHS
Heparan Sulfate Bovine Kidney BKHS
Heparin Pig Intestine Hep
Hyalronic acid Pig Skin HA
Chondroitin sulfate A Whale Cartilage
Chondroitin sulfate B Pig Skin
Chondroitin sulfate C Shark Cartilage

Chondroitin sulfate D Shark Cartilage
Chondroitin sulfate E Squid Cartilage
Keratan sulfate Bovine Cornea KS

The Heparan Sulfate ELISA Kit which 
reacted with human urine origin Heparan 

with solutions of Heparin, Hyaluronic 
acid, Chondroitin Sulfate A, B, C, D, and 

mL. Although some reactivity was found 
in the high concentration solutions (more 

BKHS and therefore a very weak reaction. 

Reactivity of various kinds GAGs was 
evaluated with the Heparan Sulfate 
ELISA Kit. Three-fold dilution series at 7 
concentrations [180.0, 60.0, 20.0, 6.67, 

shown in the following table and they 
were measured according to the protocol. 
OD data are shown in the graph. For 
Hyaluronic acid, Chondroitin sulfate A, B, 
C, D, E, and Keratan sulfate, the influence 
of endogenous Heparan sulfate was 
minimized by Heparitinase digestion, prior 
to preparation of the GAG solutions. 

Procedure

Results

Using Heparinase III digestive examination, the specificity of the Heparan sulfate in the various samples 
was checked with the Heparan Sulfate ELISA Kit. 

At room temperature (15-25o

prepared was measured according to the 
protocol, prior to following heparinase III 
digestion for 2 hours. For the serum sample, 
Heparinase III digestion was performed after the 
serum had been pretreated with Actinase E.

prior to heparinase III digestion. However, this 
disappeared almost completely following the 
enzyme digestion with heparinase III as measured 
by the Heparan Sulfate ELISA Kit. 

ResultsProcedure

* Culture supernatant: Raw 264.7 
(Abelson murine leukemia virus-

**Culture Medium: 10% FBS in 
alpha-MEM.
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• 

Development in the Fetal Human Elbow. Stem Cells and Development.

• 

• 

epitopes. Glycosaminoglycans: Chemistry and Biology, 239-251.
• 

• 

• 

• 

• 
and Lung Microvascular Endothelium. Annals of biomedical engineering, 1-13.
• 

• 

• 
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• 
(Also cites our 

• 

• 

• 

• 

Nephrology, ASN-2012030281. 
• 

• 

• 

• 
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NEED SOMETHING FURTHER?

amsbio.com

BIOSPECIMENS
Enhancing the development of specimens that 
are reliable, relevant, and reproducible. 

LET US 
ACCELERATE

YOUR 
DISCOVERY

3D CELL CULTURE:
Aiding in the creation of cultures that are relevant, 
robust and reproducible.  

KITS AND ASSAYS: 
Extensive range of ready-to-use and custom kits for 
drug discovery and biomedical research. 

GLYCOBIOLOGY: 
Specialized products and expertise in glycobiology 
research, vital for cellular biology and drug discovery.

CUSTOM SERVICES: 
Comprehensive suite of customizable services for 
advanced research and clinical applications.

Amsbio ™/AMS Biotechnology (Europe) Ltd is global source of all products listed here.
All trademarks are the property of their respective owner.

STEM CELLS
Extensive range of ready-to-use and custom kits for 
drug discovery and biomedical research. 

AMS BIOTECHNOLOGY (EUROPE) LTD

184 Park Drive, Milton Park
Abingdon, OX14 4SE

T: +44 (0) 1235 828 200
F: +44 (0) 1235 820 482

UK & REST OF THE WORLD 
                     AMSBIO LLC

1035 Cambridge Street,
Cambridge, MA 02141
T: +1 (617) 945-5033 or

+1 (800) 987-0985
F: +1 (617) 945-8218  

          USA & CANADA
AMS BIOTECHNOLOGY (EUROPE) LTD

Via Lisano 3, (Cp.683)
Ch-6900 Messagno

T: +41 (0) 91 604 55 22
F: +41 (0) 91 605 17 85

           SWITZERLAND
               AMSBIO EUROPE BV

Berenkoog 41, 
1822 BH Alkmaar,

Netherlands
T: +31 (0) 72 8080244
F: +31 (0) 72 8080142 

                      EU


