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A commentary on

The scavenger receptor SSc5D physically interacts with bacteria through the SRCR-containing N-terminal domain
by Bessa Pereira C, Bocková M, Santos RF, Santos AM, Martins de Araújo M, Oliveira L, et al. Front Immunol (2016) 7:416. doi: 10.3389/fimmu.2016.00416

The recently published article by Bessa Pereira et al. reports that the human SSc5D receptor physically interacts with some bacterial species (1), thus basically confirming previous available information on its mouse homolog (S5D-SRCRB) (2). The interspecies conservation of such a basic innate immune function (bacterial binding) has been noticed for other members of the scavenger receptor cysteine-rich superfamily (SRCR-SF) (e.g., human Spα and its mouse homolog AIM/Api6/CD5L) (3, 4). This advocates for its functional physiological relevance in innate defense of body surfaces as it has been proposed for the urogenital tract (5).

A substantive part of the work by Bessa Pereira et al. is also devoted to explore putative qualitative and/or quantitative differences on the bacterial-binding properties of SSc5D with other human SRCR-SF proteins, namely, CD5, Spα, and CD6 by using conventional protein–bacteria binding assays and surface plasmon resonance-based assays. They were chosen based on previously reported information showing that Spα (4) and CD6 (6–8) but not CD5 (9) exhibit broad bacterial-binding properties. While the authors confirmed the work on Spα and CD5, they were unable to replicate that on CD6. Exclusively based on a single experimental evidence, the authors cast doubt on the well-documented bacterial-binding properties of CD6 (6–8). These properties were unveiled by using a recombinant soluble form of human CD6 (rshCD6) encompassing from D25 to M400 and, indistinctly, produced in different mammalian cell expression systems (NSO, HEK293-EBNA, and CHO cells). Further confirmation was obtained by demonstrating similar properties displayed by a natural soluble CD6 form isolated from human serum, as well as by Jurkat cell transfectants expressing a membrane-bound full-length form of CD6 (6). Accordingly, it was later reported that rshCD6 infusion significantly reduces mouse mortality following septic shock induced by intraperitoneal monobacterial infection of Gram-positive (S. aureus) or Gram-negative (A. baumannii) origin (7). More recently, new evidence shows that not only rshCD6 but also adenovirally expressed mouse sCD6 have protective survival effects on polymicrobial septic shock induced by cecal ligation and puncture (8), the gold standard model for experimental sepsis.

The only shCD6 protein assayed by Bessa Pereira et al. was the chimerical HA–sCD6–BirA–His, which differed from rshCD6 in several aspects: (1) the CD6 component from HA–sCD6–BirA–His was slightly shorter than that of rshCD6 (D25 to E398 vs D25 to M400, respectively), (2) in contrast to rshCD6, the chimerical HA–sCD6–BirA–His protein included N- and/or C-terminal protein tags (e.g., HA, BirA, or His tail), and (3) the chimerical HA–sCD6–BirA–His protein was tetrameric whereas rshCD6 was monomeric under native conditions (our unpublished observations). While differences in shCD6 sequence length can be considered functionally meaningless in our opinion, the introduction of protein tags and/or the formation of tetramerical structures could impose important steric limitations preventing shCD6 interaction with bacterial surfaces. Indeed, the spatial organization of the three consecutive SRCR domains in the CD6 receptor is non-linear (horseshoe-like shaped) (10), and such a topology would explain how monoclonal antibodies against the CD6 domain 1 might impede access of CD166/ALCAM—the CD6 ligand—to its binding site at the membrane-proximal domain (D3) of CD6 (10). The reason by which similar chimerical versions of the other receptors in study (Spα and SSc5D) do still bind to bacteria and do not undergo putative steric hindrance issues is uncertain. However, the presence sialylated O-linked glycans interspacing their SRCR domains of Spα and SSc5D (but not CD6) could impose them to adopt a rigid rod-like shaped conformation similar to that previously reported for CD5 (11). This would minimize steric problems when tetramerized.

The higher avidity of chimerical protein tetramers compared to untagged monomeric proteins could certainly make them advantageous for unraveling low-affinity receptor–ligand interactions. However, the physiological meaning of data generated with them should always be taken cautiously, especially when the original receptor is monomeric and does not contain any similar protein tag, as it the case of both the membrane-bound and the soluble-circulating CD6 forms. Reasonably, Bessa Pereira et al. validated the functionality of the chimerical HA–sCD6–BirA–His protein by means of flow cytometry analyses showing its specific binding to CD166/ALCAM-expressing human cell lines, a property also shared by the rshCD6 protein used in our studies (6). In our opinion, this minimal sine qua non-condition should not be taken as an absolute criterion of full shCD6 functionality, particularly when the bacterial-binding site/s has/ve not yet been identified and there is no evidence for its mapping or close relationship with the CD166/ALCAM-binding site.

AUTHOR CONTRIBUTIONS

FL and MM-F discussed and wrote the commentary.

FUNDING

The work by FL and MM-F is supported by grants from the Spanish Ministerio de Economía y Competitividad (Plan Nacional de I+D+i, SAF2013-46151-R), Instituto de Salud Carlos III (ISCIII)—co-financed by European Development Regional Fund “A way to achieve Europe” ERDF (Spanish Network for Research in Infectious Diseases, REIPI, RD12/0015/0018), the grants SAF2016-80535-R under Plan Nacional de I+D+I, and PCIN-2015-070 under the project SRecognite Infect-ERA/0003/2015 both from the Spanish Ministerio de Economía y Competitividad to FL.

REFERENCES

1. Bessa Pereira C, Bocková M, Santos RF, Santos AM, Martins de Araújo M, Oliveira L, et al. The scavenger receptor SSc5D physically interacts with bacteria through the SRCR-containing N-terminal domain. Front Immunol (2016) 7:416. doi:10.3389/fimmu.2016.00416

2. Miró-Julià C, Roselló S, Padilla O, Fink DR, Escoda C, Vázquez-Echeverría C, et al. Molecular and functional characterization of mouse S5D-SRCRB, a new member of the group B scavenger receptor cysteine-rich superfamily. J Immunol (2011) 186:2344–54. doi:10.4049/jimmunol.1000840

3. Sarrias MR, Roselló S, Sánchez-Barbero F, Sierra JM, Vila J, Yélamos J, et al. A role for Sp alpha as a pattern-recognition receptor. J Biol Chem (2005) 280:35391–8. doi:10.1074/jbc.M505042200

4. Martínez VG, Escoda-Ferran C, Simoes IT, Arai S, Orta M, Carreras E, et al. The macrophage soluble receptor AIM/Api6/CD5L displays a broad pathogen recognition spectrum and is involved in early response to microbial aggression. Cell Mol Immunol (2014) 11:343–54. doi:10.1038/cmi.2014.12

5. Miró-Julià C, Escoda-Ferran C, Carrasco E, Bonet J, Fink D, Gao X, et al. Expression of the innate defense receptor S5D-SRCRB in the urogenital tract. Tissue Antigens (2014) 83:273–85. doi:10.1111/tan.12330

6. Sarrias MR, Farnós M, Mota R, Sánchez-Barbero F, Ibañez A, Gimferrer I, et al. CD6 binds to pathogen-associated molecular patterns and protects from lipopolysaccharide-induced septic shock. Proc Natl Acad Sci U S A (2007) 104:11724–9. doi:10.1073/pnas.0702815104

7. Martínez-Florensa M, Consuegra-Fernández M, Martínez VG, Cañadas O, Armiger-Borràs N, Bonet-Roselló L, et al. Targeting of key pathogenic factors from Gram-positive bacteria by the soluble ectodomain of the scavenger-like lymphocyte receptor CD6. J Infect Dis (2014) 209:1077–86. doi:10.1093/infdis/jit624

8. Martínez-Florensa M, Consuegra-Fernández M, Aranda F, Armiger N, Muñoz L, Di Scala M, et al. Beneficial effects of a soluble CD6 form in experimental polymicrobial sepsis. Antimicrob Agents Chemother (2017) 61:e1391–416. doi:10.1128/AAC.01391-16

9. Vera J, Fenutría R, Cañada O, Figueras MT, Mota RA, Sarrias MR, et al. The ectodomain of CD5 interacts with conserved fungal structures and protects from zymosan-induced septic-like shock. Proc Natl Acad Sci U S A (2009) 106:1506–11. doi:10.1073/pnas.0805846106

10. Chappell PE, Garner LI, Yan J, Metcalfe C, Hatherley D, Johnson S, et al. Structures of CD6 and its ligand CD166 give insight into their interaction. Structure (2015) 23:1426–36. doi:10.1016/j.str.2015.05.019

11. McAlister MS, Brown MH, Willis AC, Rudd PM, Harvey DJ, Aplin R, et al. Structural analysis of the CD5 antigen-expression, disulphide bond analysis and physical characterisation of CD5 scavenger receptor superfamily domain 1. Eur J Biochem (1998) 257(1):131–41. doi:10.1046/j.1432-1327.1998.2570131.x

Conflict of Interest Statement: FL is founder and ad honorem scientific advisor of ImmunNovative Developments. The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2017 Lozano and Martínez-Florensa. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) or licensor are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/cover.jpg
? frontiers

in Immunology

Commentary: The Scavenger
Receptor SSc5D Physically
Interacts with Bacteria through
the SRCR-Containing N-Terminal
Domain





OPS/images/logo.jpg
Ghesk for

i@





