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Abstract 

Reactive arthritis (RеА) is a "sterile" inflammatory joint disease in which infectious agents 

and their antigens are absent in the synovial fluid and synovial membrane of patients. RеА 

is a seronegative spondyloarthritis, which meets the criteria of the European Group for 

the Study of Spondyloarthritis. With the introduction into clinical practice in the early 90s 

of the reverse transcriptase polymerase chain reaction (RT–PCR) method, small amounts 

of Ch.trachomatis DNA and RNA were found in the joint cavity. The presence of these 

nucleic acids, which have a very short lifetime in tissues (several minutes), indicated the 

possibility of transcription and, consequently, active reproduction of bacteria in the joint 

cavity. 

 

Keywords: ADAMTS-7, reactive arthritis, joints syndrome. 

 

 
Introduction  

ADAMTS is a group of disintegrin and metalloproteinases with thrombospondin 

multidomain protease enzymes. ADAMTS-7 is a member of the ADAMTS family and plays 

an important role in the pathogenesis of arthritis. Overexpression of the ADAMTS-7 gene 

promotes degradation of the complex oligomeric matrix protein (COMP) and accelerates 

the development of arthritis. Furthermore, ADAMTS-7 and tumor necrosis factor-α (TNF-

α) form a positive feedback loop in arthritis. Most importantly, granulin-epithelin 

precursor, a growth factor, plays an important role in bone development and bone-related 

diseases, disrupting the interaction between ADAMTS-7 and COMP and preventing COMP 

degradation. This review highlights the ADAMTS-7 protein, including its structure, 

function, gene regulation, and involvement in inflammatory diseases. 

The ADAMTS ( A disintegrin and metalloproteinase with thrombospondin Motifs ) 

proteinase family consists of 19 members of this family. It consists of multi-domain 

proteolytic enzymes and plays important roles in a number of pathophysiological 

processes, including COMP assembly and degradation, hemostasis, angiogenesis, 

organogenesis, and cancer and arthritis. [1]. The ADAMTS gene was first cloned as an 

inflammation-related gene in mice [2]. In general, the structure of ADAMTS proteins 
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includes a prodomain, metalloproteinase, disintegrin-like, and thrombospondin repeats 

[3]. Human ADAMTS proteins can be divided into four subgroups based on sequence 

alignment and functional differences [4]. The first subgroup includes ADAMTS-1, -4, -5, -

8, -9, -15, and -20 and degrades aggrecan, a major proteoglycan core protein found only in 

the spine. A second subgroup consisting of ADAMTS-2, -3 and -14 cleaves peptides of 

procollagen [5-8]. Only ADAMTS-13 constitutes the third subgroup and is essential for 

von-Willebrand factor (vWF) [9]. ADAMTS-7 and -12, which specifically bind to and cleave 

the oligomeric matrix protein (COMR), belong to the fourth subgroup [10-13]. 

Thus, ADAMTS-7 is a proteolytic member of the ADAMTS family, which contains a signal 

peptide, a prodomain, a metalloproteinase domain, a disintegrin-like domain, and multiple 

thrombospondin type I (TPS1) repeats. [14, 15]. The prodomain is generally thought to be 

important for maintaining enzyme latency. Cleavage of the ADAMTS propeptide by furin 

or furin-like enzymes is usually required for enzyme activity. For example, furin is the main 

convertase required for the production of ADAMTS-7 [13]. Macroglobulin α2 binds to 

ADAMTS-7 and forms a new substrate of ADAMTS-7 [10], and only the metalloproteinase 

domain of ADAMTS-7 is required for the degradation of macroglobulin α2 [15]. Also, the 

catalytic domain is responsible for the degradation of COMP [14]. The disintegrin domain 

has sequence similarity to soluble snake venom disintegrins and acts as an important 

binding agent for substrates [17]. The C-terminal repeat between the disintegrin domain 

and the cysteine-rich domain of ADAMTS proteins is variable, with four and fourteen C-

terminal repeats in ADAMTS-7 and ADAMTS-20, respectively [ 14 , 19 ]. The four C-

terminal repeats of ADAMTS-7 are necessary and sufficient for interaction with COMP [ 10 

, 12 , 20 ]. The spacer domain is the least frequent domain, co-occurring with the mucin 

domain between the third and fourth C-terminal repeats[13]. In contrast to other ADAMTS 

proteins, the function of the spacer domain is not important for interaction with ADAMTS-

7 substrates, but for participation in the localization of the enzyme [15]. 

ADAMTS-7 is expressed in bone, cartilage, synovium, tendon, and ligament, all of which 

contain COMP [12, 14]. ADAMTS-7 has also been detected in meniscus, skeletal muscle, 

and adipose tissue [12, 14]. 

 

 
Figure 1. Domain structure and organization of ADAMTS-7. 

 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=4677222_MI2015-801546.001.jpg


 

American Journal of Interdisciplinary Research and Development 

ISSN Online: 2771-8948 

Website: www.ajird.journalspark.org 

Volume 34, November - 2024 

41 | P a g e  
 

ADAMTS-7 regulates tumor necrosis factor-α and interleukin-1β RNA in human tumor 

explants [10]. In addition, ADAMTS-7 elevation is associated with increased levels of tumor 

necrosis factor-α in patients with reactive arthritis [12] and hip fracture and various stages 

of hip osteoarthritis.[22]. 

In all tissues, cells are surrounded by an extracellular matrix. The extracellular matrix plays 

an important role in regulating cell shape, function, and behavior, and in cell 

differentiation, proliferation, and cell death [17]. The development of arthritic diseases is 

characterized by the breakdown and subsequent loss of the components of the extracellular 

matrix in the joint bone and cartilage. COMP is a multidomain glycoprotein composed of 

five subunits. COMP accounts for approximately 1% of tendon tissue weight and is the 

prominent non-collagenous component of tendon [26]. The development of 

pseudochondroplasia and epiphyseal dysplasia is associated with mutations in the human 

COMP gene, and they are mainly hereditary chondrodysplasias characterized by short 

stature and early-onset osteoarthritis [27–30]. The pathophysiological function of COMP 

may be to stabilize the articular cartilage extracellular matrix with matrix components such 

as collagen, aggrecan, and fibronectin. Degradative fragments of COMP have been detected 

in synovial fluid and serum of patients with traumatic ankle, knee injuries, primary 

osteoarthritis (OA) and rheumatoid arthritis (RA) [35, 36]. Thus, the isolation of COMP 

degradative enzymes is of great importance from the pathophysiological mechanism and 

therapeutic point of view [14]. 

Several matrix metalloproteinases can cleave purified COMP in vitro. These include MMP-

1, MMP-3, MMP-9, MMP-13, MMP-19, and MMP-20 [ 37 , 38 ]. In addition, ADAMTS-7 

proteinase can also cleave COMP protein in vitro [39]. The in vitro interaction between 

ADAMTS-7 and COMP was investigated in the presence of glutathione S-transferase, and 

the specific association between ADAMTS-7 and COMP was confirmed by an in vivo co-

immunoprecipitation assay. Colocalized with ADAMTS-7 and COMP both in the cytoplasm 

and on the surface of human chondrocytes. 

ADAMTS-7 recombinant enzyme purified in conditioned medium is able to cleave the 

COMP in vitro. The ADAMTS-7 domain produced as a glutathione S-transferase fusion 

protein in transgenic bacteria can also digest COMP in a time-dependent manner [12]. 

Surprisingly, the catalytic domain itself can break up COMP and generate three fragments, 

suggesting that ADAMTS-7 may digest COMP at multiple sites [ 12 ]. In addition, 

ADAMTS-7 is involved in the digestion of COMP protein by inflammatory cytokines TNF-

α and IL-1β, and anti-ADAMTS-7 antibody effectively inhibits the production of COMP 

fragments [10]. 

No clear differences in ADAMTS-7 gene expression were observed between tissues of 

healthy and OA patients [14]. However, ADAMTS-7 mRNA was found to be significantly 

increased in tendon and synovium tissues of ReA patients. Increased COMP fragments 

were observed in the cerebrospinal fluid, synovial fluid, and serum of patients with OA and 

ReA [10]. These findings suggested that COMP degradation observed in OA and ReA 

patients may be associated with upregulation of ADAMTS-7. 



 

American Journal of Interdisciplinary Research and Development 

ISSN Online: 2771-8948 

Website: www.ajird.journalspark.org 

Volume 34, November - 2024 

42 | P a g e  
 

References: 

1. Abdul-Majeed S., Mell B., Nauli S. M., Joe B. Cryptorchidism and infertility in rats with 

targeted disruption of the Adamts16 locus. PLoS ONE. 2014;9(7) 

doi: 10.1371/journal.pone.0100967.e100967  

2. Briggs M. D., Huffman S. M. G., King L. M., et al. Pseudoachondroplasia and multiple 

epiphyseal dysplasia due to mutations in the cartilage oligomeric matrix protein 

gene. Nature Genetics. 1995;10(3):330–336. doi: 10.1038/ng0795-330.  

3. Briggs M. D., Mortier G. R., Cole W. G., et al. Diverse mutations in the gene for cartilage 

oligomeric matrix protein in the pseudoachondroplasia-multiple epiphyseal dysplasia 

disease spectrum. The American Journal of Human Genetics. 1998;62(2):311–319. 

doi: 10.1086/301713.  

4. Buckland J. Osteoarthritis: positive feedback between ADAMTS-7 and TNF in 

OA. Nature Reviews Rheumatology. 2013;9(10, article 566) 

doi: 10.1038/nrrheum.2013.135.  

5. Chan I., Liu L., Hamada T., Sethuraman G., Mcgrath J. A. The molecular basis of lipoid 

proteinosis: mutations in extracellular matrix protein 1. Experimental 

Dermatology. 2007;16(11):881–890. doi: 10.1111/j.1600-0625.2007.00608.x.  

6. Cohn D. H., Briggs M. D., King L. M., et al. Mutations in the cartilage oligomeric matrix 

protein (COMP) gene in pseudoachondroplasia and multiple epiphyseal 

dysplasia. Annals of the New York Academy of Sciences. 1996;785:188–194.  

7. Colige A., Li S.-W., Sieron A. L., Nusgens B. V., Prockop D. J., Lapière C. M. cDNA 

cloning and expression of bovine procollagen I N-proteinase: a new member of the 

superfamily of zinc-metalloproteinases with binding sites for cells and other matrix 

components. Proceedings of the National Academy of Sciences of the United States of 

America. 1997;94(6):2374–2379. doi: 10.1073/pnas.94.6.2374.  

8. Colige A., Vandenberghe I., Thiry M., et al. Cloning and characterization of ADAMTS-

14, a novel ADAMTS displaying high homology with ADAMTS-2 and ADAMTS-

3. Journal of Biological Chemistry. 2002;277(8):5756–5766. 

doi: 10.1074/jbc.m105601200.  

9. Di Cesare P. E., Chen F. S., Moergelin M., et al. Matrix-matrix interaction of cartilage 

oligomeric matrix protein and fibronectin. Matrix Biology. 2002;21(5):461–470. 

doi: 10.1016/S0945-053X(02)00015-X.  

10. Dickinson S. C., Vankemmelbeke M. N., Buttle D. J., Rosenberg K., Heinegård D., 

Hollander A. P. Cleavage of cartilage oligomeric matrix protein (thrombospondin-5) 

by matrix metalloproteinases and a disintegrin and metalloproteinase with 

thrombospondin motifs. Matrix Biology. 2003;22(3):267–278. doi: 10.1016/s0945-

053x(03)00034-9.  

11. Du Y., Gao C., Liu Z., et al. Upregulation of a disintegrin and metalloproteinase with 

thrombospondin motifs-7 by miR-29 repression mediates vascular smooth muscle 

calcification. Arteriosclerosis, Thrombosis, and Vascular Biology. 2012;32(11):2580–

2588. doi: 10.1161/atvbaha.112.300206.  



 

American Journal of Interdisciplinary Research and Development 

ISSN Online: 2771-8948 

Website: www.ajird.journalspark.org 

Volume 34, November - 2024 

43 | P a g e  
 

12. Fernandes R. J., Hirohata S., Engle J. M., et al. Procollagen II amino propeptide 

processing by ADAMTS-3. Insights on dermatosparaxis. Journal of Biological 

Chemistry. 2001;276(34):31502–31509. doi: 10.1074/jbc.m103466200. 

13. Ganu V., Goldberg R., Peppard J., et al. Inhibition of interleukin-1α-induced cartilage 

oligomeric matrix protein degradation in bovine articular cartilage by matrix 

metalloproteinase inhibitors: potential role for matrix metalloproteinases in the 

generation of cartilage oligomeric matrix protein fragments in arthritic synovial 

fluid. Arthritis and Rheumatism. 1998;41(12):2143–2151. doi: 10.1002/1529-

0131(199812)41:12lt;2143::aid-art9>3.0.co;2-p.  

14. Guo F., Lai Y., Tian Q., Lin E. A., Kong L., Liu C. Granulin-epithelin precursor binds 

directly to ADAMTS-7 and ADAMTS-12 and inhibits their degradation of cartilage 

oligomeric matrix protein. Arthritis & Rheumatism. 2010;62(7):2023–2036. 

doi: 10.1002/art.27491.  

15. Hanby H. A., Zheng X. L. Biochemistry and physiological functions of ADAMTS7 

metalloprotease. Advances in Biochemistry. 2013;1(3):43–50. 

doi: 10.11648/j.ab.20130103.11.  

16. Hedbom E., Antonsson P., Hjerpe A., et al. Cartilage matrix proteins. An acidic 

oligomeric protein (COMP) detected only in cartilage. Journal of Biological 

Chemistry. 1992;267(9):6132–6136.  

17. Jones G. C., Riley G. P. ADAMTS proteinases: a multi-domain, multi-functional family 

with roles in extracellular matrix turnover and arthritis. Arthritis Research and 

Therapy. 2005;7(4):160–169. doi: 10.1186/ar1783.  

18. Kuno K., Kanada N., Nakashirma E., Fujiki F., Ichimura F., Matsushima K. Molecular 

cloning of a gene encoding a new type of metalloproteinase-disintegrin family protein 

with thrombospondin motifs as an inflammation associated gene. Journal of Biological 

Chemistry. 1997;272(1):556–562. doi: 10.1074/jbc.272.1.556.  

19. Lai Y., Bai X., Zhao Y., et al. ADAMTS-7 forms a positive feedback loop with TNF-alpha 

in the pathogenesis of osteoarthritis. Annals of the Rheumatic 

Diseases. 2014;73(8):1575–1584. doi: 10.1136/annrheumdis-2013-203561.  

20. Liu C.-J. The role of ADAMTS-7 and ADAMTS-12 in the pathogenesis of 

arthritis. Nature Clinical Practice Rheumatology. 2009;5(1):38–45. 

doi: 10.1038/ncprheum0961.  

21. Liu C.-J., Kong W., Ilalov K., et al. ADAMTS-7: a metalloproteinase that directly binds 

to and degrades cartilage oligomeric matrix protein. The FASEB 

Journal. 2006;20(7):988–990. doi: 10.1096/fj.05-3877fje.  

22. Liu C.-J., Kong W., Xu K., et al. ADAMTS-12 associates with and degrades cartilage 

oligomeric matrix protein. The Journal of Biological Chemistry. 2006;281(23):15800–

15808. doi: 10.1074/jbc.m513433200.  

23. Llamazares M., Cal S., Quesada V., López-Otín C. Identification and characterization 

of ADAMTS-20 defines a novel subfamily of metalloproteinases-disintegrins with 



 

American Journal of Interdisciplinary Research and Development 

ISSN Online: 2771-8948 

Website: www.ajird.journalspark.org 

Volume 34, November - 2024 

44 | P a g e  
 

multiple thrombospondin-1 repeats and a unique GON domain. The Journal of 

Biological Chemistry. 2003;278(15):13382–13389. doi: 10.1074/jbc.m211900200.  

24. Luan Y., Kong L., Howell D. R., et al. Inhibition of ADAMTS-7 and ADAMTS-12 

degradation of cartilage oligomeric matrix protein by α-2-

macroglobulin. Osteoarthritis and Cartilage. 2008;16(11):1413–1420. 

doi: 10.1016/j.joca.2008.03.017.  

25. Månsson B., Carey D., Alini M., et al. Cartilage and bone metabolism in rheumatoid 

arthritis. Differences between rapid and slow progression of disease identified by 

serum markers of cartilage metabolism. Journal of Clinical 

Investigation. 1995;95(3):1071–1077. doi: 10.1172/jci117753.  

26. Martel-Pelletier J., Welsch D. J., Pelletier J.-P. Metalloproteases and inhibitors in 

arthritic diseases. Best Practice and Research: Clinical 

Rheumatology. 2001;15(5):805–829. doi: 10.1053/berh.2001.0195.  

27. Mosyak L., Georgiadis K., Shane T., et al. Crystal structures of the two major aggrecan 

degrading enzymes, ADAMTS4 and ADAMTS5. Protein Science. 2008;17(1):16–21. 

doi: 10.1110/ps.073287008.  

28. Neidhart M., Hauser N., Paulsson M., Dicesare P. E., Michel B. A., Häuselmann H. J. 

Small fragments of cartilage oligomeric matrix protein in synovial fluid and serum as 

markers for cartilage degradation. British Journal of Rheumatology. 1997;36(11):1151–

1160. doi: 10.1093/rheumatology/36.11.1151.  

29. Nicholson A. C., Malik S.-B., Logsdon J. M., Jr., Van Meir E. G. Functional evolution 

of ADAMTS genes: evidence from analyses of phylogeny and gene organization. BMC 

Evolutionary Biology. 2005;5, article 11 doi: 10.1186/1471-2148-5-11. 

30. Porter S., Clark I. M., Kevorkian L., Edwards D. R. The ADMTS 

metalloproteinases. Biochemical Journal. 2005;386(1):15–27. 

doi: 10.1042/BJ20040424.  

31. Rosenberg K., Olsson H., Mörgelin M., Heinegård D. Cartilage oligomeric matrix 

protein shows high affinity zinc-dependent interaction with triple helical collagen. The 

Journal of Biological Chemistry. 1998;273(32):20397–20403. 

doi: 10.1074/jbc.273.32.20397. 

32. Saxne T., Heinegard D. Cartilage oligomeric matrix protein: a novel marker of cartilage 

turnover detectable in synovial fluid and blood. British Journal of 

Rheumatology. 1992;31(9):583–591. doi: 10.1093/rheumatology/31.9.583.  

33. Soejima K., Matsumoto M., Kokame K., et al. ADAMTS-13 cysteine-rich/spacer 

domains are functionally essential for von Willebrand factor 

cleavage. Blood. 2003;102(9):3232–3237. doi: 10.1182/blood-2003-03-0908.  

34. Somerville R. P. T., Longpré J.-M., Apel E. D., et al. ADAMTS7B, the full-length 

product of the ADAMTS7 gene, is a chondroitin sulfate proteoglycan containing a 

mucin domain. The Journal of Biological Chemistry. 2004;279(34):35159–35175. 

doi: 10.1074/jbc.m402380200.  



 

American Journal of Interdisciplinary Research and Development 

ISSN Online: 2771-8948 

Website: www.ajird.journalspark.org 

Volume 34, November - 2024 

45 | P a g e  
 

35. Song H.-R., Lee K.-S., Li Q.-W., Koo S. K., Jung S.-C. Identification of cartilage 

oligomeric matrix protein (COMP) gene mutations in patients with 

pseudoachondroplasia and multiple epiphyseal dysplasia. Journal of Human 

Genetics. 2003;48(5):222–225. doi: 10.1007/s10038-003-0013-7.  

36. Stanton H., Melrose J., Little C. B., Fosang A. J. Proteoglycan degradation by the 

ADAMTS family of proteinases. Biochimica et Biophysica Acta. 2011;1812(12):1616–

1629. doi: 10.1016/j.bbadis.2011.08.009.  

37. Stracke J. O., Fosang A. J., Last K., et al. Matrix metalloproteinases 19 and 20 cleave 

aggrecan and cartilage oligomeric matrix protein (COMP) FEBS Letters. 2000;478(1-

2):52–56. doi: 10.1016/S0014-5793(00)01819-6.  

38. Wagstaff L., Kelwick R., Decock J., Edwards D. R. The roles of ADAMTS 

metalloproteinases in tumorigenesis and metastasis. Frontiers in 

Bioscience. 2011;16(5):1861–1872. doi: 10.2741/3827. 

 


