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Abstract

Among the numerous adhesion G protein-coupled receptors (GPCRs), adhesion G protein-coupled 

estrogen receptor F5 (ADGRF5) contains unique domains in the long N-terminal tail which 

can determine cell-cell and cell-matrix interaction as well as cell adhesion. Nevertheless, the 

biology of ADGRF5 is complex and still poorly explored. Accumulating evidence suggests that 

the ADGRF5 activity is fundamental in health and disease. For instance, ADGRF5 is essential in 

the proper function of lungs and kidney as well as the endocrine system, and its signification in 

vascularization and tumorigenesis has been demonstrated. The most recent studies have provided 

findings about the diagnostic potential of ADGRF5 in osteoporosis and cancers, and ongoing 

studies suggest other diseases as well. Here, we elaborate on the current state of knowledge about 

the ADGRF5 in the physiology and pathophysiology of human diseases and highlight its high 

potential as a novel target in various therapeutic areas.
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Introduction

The adhesion G protein-coupled receptor F5 (ADGRF5, known as a Ig-Hepta or G 

protein-coupled receptor, i.e. GPR116) was isolated and characterized as a novel member 

of G protein-coupled receptor (GPCR) family in 1999 by Abe et al. (1). In humans, 

33 representative adhesion GPCRs have been identified (2, 3). The adhesion GPCRs 

are characterized by the structure typical for GPCRs; however they contain a domain 

responsible for autoproteolysis and a long N-terminal tail. Among several adhesion GPCRs, 

unique domains in the N-terminal tail of ADGRF5 are present. ADGRF5 is predominantly 

expressed in the lung and the kidney and preliminary studies suggested that it may play 

an important role in the regulation of acid-base balance in these organs (1). Nevertheless, 

accumulating studies highlighted that the action of ADGRF5 may be crucial not only 

in the physiology of the lung and the kidney, but may participate in the regulation of 

several pathophysiological processes. It was demonstrated that the activity of ADGRF5 is 

implicated in numerous human diseases such as respiratory diseases, retinopathy, immune-

related and metabolomic diseases as well as cancers. In line, there are studies indicating that 

the expression of ADGRF5 is a potent predictor for human diseases. For instance, recent 

findings provided by Xu et al. have shown that ADGRF5 is highly expressed in human 

dermal lymphatic endothelial cells and is significantly up-regulated compared to human 

umbilical venous endothelial cells. This finding may support the hypothesis suggesting that 

the significance of ADGRF5 is within fluid homeostasis and immune cell actions as well as 

absorption of intestinal lipids, nutrients and hormones (4). On the other hand, it was noted 

that not only the activity and/or expression of ADGRF5, but also ADGRF5 gene variations 

are related to human mental health. For example, the results presented by DiBlasi et al. 

revealed that single nucleotide polymorphism in ADGRF5 gene, i.e. rs149197213 may play 

a role in suicide death. It was found that rare missense variant in ADGRF5 gene seems to be 

related to higher odd ratio for suicide cases when compared to the controls (5).

Nevertheless, so far only limited efforts have been made to explore characteristics and 

functionality of ADGRF5 in the physiology and in human diseases. In this review, 

we elaborate on knowledge concerning the role of ADGRF5 in the physiology and 

pathophysiology as well as clinical significance of ADGRF5 in human diseases.

The structure and activity of adhesion G protein-coupled receptor F5

ADGRF5 is a protein that in humans is encoded by the ADGRF5 gene, which is located 

on chromosome 6 and contains 25 exons. This receptor is characterized by immunoglobulin-

like repeats in a long N-terminal tail which contains three immunoglobulin-like (Ig-like) 

domains and immunoglobulin I-set domain, as well as sperm protein, enterokinase, 

and agrin (SEA) domain (1, 6). The structure of ADGRF5 is similar to other GPCRs 

where 7-transmembrane (7TM), and N- as well as C-terminal tails are present (Figure 

1). However, the ADGRF5 (as other adhesion GPCRs) is characterized by presence of 

GPCR autoproteolysis–inducing (GAIN) domain along with the long N-terminal tail (7). 

Additionally, in the GAIN domain, a highly conserved GPS (GPCR proteolysis site) domain 

can be distinguished. It is a region of around 50 amino acids which is rich in cysteine 

and situated before the first transmembrane helix. To note, both GPS and 7TM domains of 
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receptors belonging to ADGRF subfamily are encoded by a single exon in contrast to the 

rest of adhesion GPCRs (8). Moreover, in the highly conserved GAIN domain, a Stachel 
region of adhesion GPCRs is present, and according to numerous findings may act as a 

tethered agonist (9, 10). The GPS domain serves a critical role it the proteolysis, which 

occurs between conserved aliphatic amino acids, usually between leucine and threonine/

serine/cysteine. This phenomenon leads to the activation of adhesion GPCRs and divided 

adhesion GPCRs into an N-terminal fragment (NTF) and a C-terminal fragment (CTF). The 

cleavage of adhesion GPCRs is crucial, not only for the activation, but also in the context 

of their interactions with several binding partners, such as surfactant protein D for ADGRF5 

(11).

The structure of ADGRF5 is not completely characterized; however, some crucial aspects 

are known. Previous data examining site-directed mutagenesis demonstrated that numerous 

amino acids in the structure of extracellular loop 2 and 3 as well as transmembrane helix 

6 of ADGRF5 crucial for its activation and proper interaction of a tethered agonist with 

ADGRF5. To note, a single amino acid substitution to alanine using the CTF fragment 

of murine ADGRF5 were analyzed. Bridges et al. identified tyrosine at the position 1158, 

arginine at the position 1160, tryptophan at the position 1165 and leucine at the position 

1166 in extracellular loop 2 and threonine at the position 1240 in transmembrane helix 6/

extracellular loop 3 of ADGRF5 as main amino acids involved in the activation of ADGRF5 

(12). Nevertheless, the crystalized structure is not available for ADGRF5, and knowledge 

about ADGRF5 is mainly based on experimental evidence or/and similarities with other 

adhesion GPCR, which parts/domains have been crystalized such as ADGRG6 (13, 14).

There are some studies where the link between the structure and the activity of ADGRF5 

were highlighted. For instance, Bridges et al. conducted in vivo studies and observed that 

GPS cleavage and tethered agonist unmasking are required for ADGRF5 activation (12). In 

table 1, the amino acid sequence of ADGRF5 tethered agonist is shown. The amino acid 

sequence of ADGRF5 tethered agonist phenylalanine at position 3, leucine and methionine 

at positions 6 and 7 may be the key amino acids in the tethered agonist sequence and 

are required for ADGRF5 activation. Additionally, threonine substitution at position 1 

can modulate the strength of molecular interactions between the ligand and the binding 

domain during adhesion for GPCR activation, and this phenomenon is specific not only for 

ADGRF5 activation, but also for other adhesion GPCRs, such as ADGRD1 or ADGRG6 

(12, 15, 16). Additionally, findings presented by Demberg et al. pointed that Stachel-derived 

peptides of ADGRF subfamily are able to active several receptors within ADGRF subfamily 

(17). Overall, some of the main components of ADGRF5 signaling pathway have been 

identified, but there is more to be investigated to fully understand the biology of ADGRF5.

The adhesion G protein-coupled receptor F5 in the homeostasis of lungs

ADGRF5 is highly expressed in the lung, and accumulating evidence shows that ADGRF5 

expression and its action are critical for the lung homeostasis (1). In fact, ADGRF5 may 

be a driver of immune response and relates to airway inflammation particularly through 

regulation of both pulmonary surfactant and macrophage function (Figure 2).
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Niaudet et al. and Ariestanti et al. demonstrated that animals with Adgrf5 knockout 

compared to wild type animals are characterized by differences in the physiology of 

lungs, which was accompanied by reduced life span, altered appearance and composition 

of the bronchoalveolar lavage fluid (BALF) (18, 19). Furthermore, ADGRF5 plays an 

important role in the synthesis and secretion of pulmonary surfactant from the lung alveolar 

epithelium type II (AT-II) pneumocytes (20). Pulmonary surfactant is a complex mixture 

of lipids and proteins, which is mainly responsible for the surface tension reduction at 

the air/liquid interface and participates in the immune response during infection in the 

lung. Additionally, dysregulation of ADGFR5 signaling leads to alterations in pulmonary 

surfactant concentrations, composition or function impair lung ventilation and cause 

tissue injury. Surfactant protein A, C and D produced by the lungs are responsible for 

pathogen elimination and immune response regulation (21). Brown et al. using mice with 

epithelial-specific knockout of Adgrf5 and synthetic peptides derived from the ectodomain 

of Adgrf5 observed that ADGRF5 is responsible for surfactant secretion and uptake 

in AT-II pneumocytes. This action was mediated by Gq/11 signaling leading to inositol 

phosphate conversion and Ca2+ mobilization and was accompanied by F-actin stabilization 

(20). In BALFs of Adgrf5 knockout animals, higher levels of total proteins, saturated 

phosphatidylcholine and surfactant protein A as well as C were found.

The activity of ADGRF5 is related not only to regulation of pulmonary surfactant 

composition, as mentioned above, but the ADGRF5 also may be critical for the regulation 

of immune responses mediated by macrophages in the respiratory tract (18, 19). The lungs 

of Adgrf5 knockout mice were characterized by the presence of phagocytic cells in the 

airspace, which were identified as foamy macrophages. Foamy macrophages are a type of 

macrophages that are characterized by the accumulation of low-density lipoproteins and 

their activity promotes inflammation (22, 23). It is not clear why knockout of Adgrf5 is 

accompanied by massive infiltration of foamy macrophages in the lungs, nevertheless it 

should be noted that macrophages are important in innate and adaptive immunity in the 

respiratory tract (24–26). According this study, Adgrf5 knockout is manifested by foamy 

macrophage accumulation in the lungs and hypersecretion of pro-inflammatory cytokines, 

reactive oxygen species and up-regulation of the levels of matrix metalloproteinases, which 

led to the development of an emphysema-like pathology in mice (18, 19).

Collectively, it should be noted that ADGRF5 may be crucial for the development of 

chronic airway inflammation, and modulation of its activity may be relevant for numerous 

diseases such as chronic obstructive pulmonary disease and asthma or chronic bronchitis. 

The link between ADGRF5 and the lung diseases was evaluated in the study conducted by 

Schneberger et al. who estimated the impact of organic burn dust on alveolar epithelial cells. 

It was documented that organic burn dust is capable of inhibiting the expression of surfactant 

protein D, production of interleukin-8 and enhancing the expression of ADGRF5 (27). 

These findings are based on co-existing events without direct evidence about the impact of 

ADGRF5 on airway inflammation; nevertheless, this suggests cross-talk between ADGRF5 

and immune response in the lungs. Kubo et al. observed that Adgrf5 knockout mice showed 

mucus cell metaplasia and mucus hyperproduction, mast cell accumulation, fibrosis and 

neutrophilia development as well as enhanced activity of type II immune response (28).
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The above-mentioned phenomena and processes altered in mice with Adgrf5 knockout 

suggest that the expression of ADGRF5 and its activity modulation may be useful in the 

clinical practice regarding the pathogenesis of chronic airway inflammation. In fact, Brown 

et al. noted that the tethered agonist sequence of ADGRF5 is highly conserved between 

species and this phenomenon suggests that pre-clinical results can be highly translational 

(20). Nevertheless, in vitro studies should be further confirmed with in vivo approach or 

organoid based studies on lung endothelial cells derived from humans.

The adhesion G protein-coupled receptor F5 in the bone pathophysiology

Osteoporosis is one of the main bone disorders, which is characterized by low mineral 

density of bone and microarchitectural alterations, and is directly associated to increased 

bone fragility (29). The prevalence of osteoporosis in the world was reported to be 18.3% 

and higher prevalence of osteoporosis in women than men has been noted (30). On the 

other hand, the incidence of osteoporosis in postmenopausal women seems to be higher 

compared to premenopausal women, and this phenomenon is associated with continuous 

calcium loss and age (31). The prognostic value of ADGRF5 for osteoporosis prediction 

in postmenopausal women was suggested by Yang et al. using in silico approaches (32). 

Consequently, in the population of postmenopausal women, the expression profile of 11 

genes including dehydrogenase E1 and transketolase domain containing 1 (DHTKD1), 

osteoclast stimulating factor 1 (OSTF1), BCL2 interacting killer (BIK), adrenoceptor β1 

(ADRB1), RB binding protein 4 (RBBP4), DEAH-box helicase 35 (DHX35) and ADGRF5 
which were up-regulated and G protein-coupled receptor 87 (GPR87), neogenin 1 (NEO1), 

cylicin 2 (CYLC2) and EF-hand calcium binding domain 1 (EFCAB1) which were down-

regulated when compared to controls were found to be valuable in distinguishing women 

with osteoporosis from controls. It is worth noting that this observational study is based on 

differentially expressed genes in 140 postmenopausal women with and without osteoporosis 

and were performed using three independent datasets obtained from Gene Expression 

Omnibus (GEO; accession number GSE56815, GSE13850 and GSE7429) and hierarchical 

clustering analyses. It may suggest that ADGRF5 can be important for bone mass formation 

and proper bone microarchitecture (Figure 2). However, further experimental studies and 

evidence are needed to conclude potential contribution of ADGRF5 in the physiology of 

bones and osteoporosis pathophysiology.

The adhesion G protein-coupled receptor F5 in the vascular system

Vascularization is the process of growing blood vessels; it is crucial not only in the 

physiology, but may also play the main role in the pathophysiology of numerous diseases. 

In the inner retinal space, neovascularization may be directly related to vision loss (33). 

Niaudet et al., employing constitutive and endothelial-specific knockout of Adgrf5 in 

mice, documented that under physiological conditions ADGRF5, is unessential for retinal 

vasculature development and function (18). However, Wu et al. employed a combination of 

mass spectra proteomic analysis and analysis of plasma obtained from proliferative diabetic 

retinopathy patients, along with public gene expression database analysis, suggested that 

ADGRF5 may act as a potent non-invasive biomarker for the identification of patients with 

proliferative diabetic retinopathy (34). Proliferative diabetic retinopathy is one of the types 
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of retina vascular disease characterized by growth of new vessels on the surface of the 

retina where duration of diabetes is the main risk factor for proliferative diabetic retinopathy 

development (35, 36). In support of previous findings, Niaudet et al. used a murine model 

of oxygen-induced retinopathy to show that Adgrf5 knockout mice, but not wild type mice, 

are able to rapidly induce vascular re-growing, which was accompanied by almost complete 

vascular normalization. The above-mentioned evidence suggests that ADGRF5 seems to be 

involved in the vascularization and may affect not only retinopathy (Figure 2), but several 

other human diseases where the development of blood vessels is a crucial promotor of 

disease like in the case of cancer.

The adhesion G protein-coupled receptor F5 in the reproductive system

The impact of ADGRF5 in the physiology of testes was highlighted by Walker et al. 

who noted that phytoestrogens are able to affect general health parameters of testes and 

reproductive parameters in adult rats (Figure 2). Interestingly, the action of phytoestrogens 

was associated to alteration of expression of several genes involved in reproduction and 

inflammation as well as the Adgrf5 gene (37). This study also suggested that ADGRF5 may 

be one of the mediators of immune response in testes and its action may be presumably 

related to macrophages. Nevertheless, this statement is based on previous findings conducted 

by Ariestanti et al. who employed alveolar macrophages to explore ADGRF5 functions 

in the respiratory tract and needs to be verified with functional approaches verifying the 

ADGRF5 significance specifically in the microenvironment of testes (19).

The adhesion G protein-coupled receptor F5 in the gastrointestinal tract

ADGRF5 activity has been examined the gastrointestinal tract by one group where Wuensch 

et al. analyzed selected fibronectin type III domain containing genes and ADGRF5 gene 

employing real-time PCR and mucosa of inflammatory bowel disease (IBD) patients, as 

well as datasets obtained from the GEO (accession number GDS4515 and GDS5232) (38, 

39). Gene expression profiling revealed that although the a ligand of ADGRF5, the soluble 

fibronectin type III domain containing 4 (FNDC4) was upregulated in in the mucosa of 

IBD patients; however, ADGRF5 expression was not changed in inflamed IBD mucosa is 

compared to non-affected mucosa were analyzed (38, 39).

The adhesion G protein-coupled receptor F5 in the endocrine system and 

metabolome reprogramming

Multiple research groups have examined a potential role for ADGRF5 in metabolism. 

ADGRF5 is a potent regulator of lipogenesis, insulin resistance and glucose intolerance, 

and agonists of ADGRF5 may improve adipogenesis and glucose tolerance which was 

documented in the pre-clinical studies (Figure 2) (40, 41). One study showed that ADGRF5 

regulates insulin sensitivity (42). In this study, adipose specific ADGRF5 knockout mice 

showed glucose intolerance and insulin resistance, particularly when exposed to a high fat 

diet. These findings were accompanied by a decrease in circulating adiponectin and an 

increase in resistin. Furthermore, another study indicated that in obese patients, ADGRF5 

and FNDC4 were upregulated in visceral adipose tissue. The function of this pair was 
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suggested to reduce intracytosolic lipid accumulation and indue a brown fat pattern (41). 

In addition to brown fat, findings provided by Georgiadi et al. suggested that (FNDC) 4 

may act as a ligand of ADGRF5 in white adipose tissue as well (40). FNDC4 is involved 

not only in the regulation of metabolism but its significance was also highlighted in the 

migration and differentiation of satellite cells or modulation of immune responses mediated 

by macrophages (43–45). Importantly, accumulating evidence indicates that the activity of 

FNDC4 is related to insulin resistance, (44). FNDC4 strongly interacts with the N-terminal 

tail of ADGRF5 and the cross-talk between FNDC4 and ADGRF5 affected insulin signaling 

leading to improved glucose tolerance, reduction of both pro-inflammatory adipokines levels 

and infiltration of macrophages in white adipose tissue. Georgiadi et al. speculated that 

the above-mentioned phenomena may be mediated by cyclic adenosine monophosphate and 

protein kinase B (also known as AKT) signaling pathways in adipocytes (40). Collectively, 

these findings suggest that FNDC4 and ADGRF5 may serve as a target for alternative 

therapeutic strategies in humans with obesity-related pre-diabetes.

The adhesion G protein-coupled receptor F5 in the renal function

Another metabolic-related aspect of ADGRF5 activity is linked with the pathophysiology 

of kidney (46, 47). This was shown by Zaidman et al. who demonstrated that ADGRF5 

modulates renal acid secretion, which highlighted significance of ADGRF5 in acid-base 

disorders and stone formation (46). In nephrons obtained from mice with kidney-specific 

deletion of the Adgrf5 gene, Zaidman et al. found that Adgrf5 knockout is accompanied 

by accumulation of V-ATPase proton pumps on the surface of acid-secreting A-intercalated 

cells, and this phenomenon was related to the reduction of urine pH. Also in this study, mice 

with kidney-specific absence of Adgrf5 developed a unique acid-base disorder characterized 

by acidic urine and alkaline blood (46). However, there are some results provided by Lu et 

al. who found that the double-knockout of Adgrf5 and Adgrl4 is related to kidney defects 

(48), which were characterized by massive amounts of protein in the urine and microscopic 

defects of the kidney. The findings provided by Lu et al. indicated that both ADGRF5 and 

ADGRL4 are responsible for the development of glomerular thrombotic microangiopathy in 

kidney (48), suggesting an overall important role for ADGRF5 in kidney function

Adhesion G protein-coupled receptor F5 in the tumorigenesis and cancer 

progression

Clinical observations and experimental studies suggested that ADGRF5 may be a potent 

regulator of cancer progression. Pro-tumorigenic activity of ADGRF5 was highlighted in 

studies where breast, colon, gastric and lung cancers were examined (Figure 2). In fact, 

most of the studies indicated that ADGRF5 is an effector of cancer cell invasion and 

metastasis. For instance, Tang et al. used shRNA against ADGRF5 to show that knockdown 

of ADGRF5 in a highly metastatic breast cancer cell line significantly reduced the ability of 

breast cancer cells to migrate (49). Similarly, ADGRF5 overexpression was associated with 

enhanced invasion potential, not only in highly metastatic, but also with poorly metastatic 

breast cancer cells such as MCF-7 and Hs578T. Furthermore, ADGRF5 signaling was 

shown to promote metastasis in vivo where Tang et al. noted that knockdown of ADGRF5 
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reduced metastasis ability of breast cancer cells to lungs and bones (49). ADGRF5 was 

also shown to affect the invasion potential of breast cancer cells through the formation of 

lamellipodia and actin stress fibers in the Gαq-p63RhoGEF-RhoA/Rac1 pathway-dependent 

way. In agreement with the study performed by Tang et al., Yang et al. documented that 

ADGRF5 knockdown prevents proliferation and invasion ability of colorectal cancer cells 

and showed that the action of ADGRF5 was related to epithelial-mesenchymal transition 

mediated by the mitogen-activated protein kinases signaling pathway (50). In turn, Wang et 

al. described that ADGRF5 repression employing miR-511–5p is involved in the regulation 

of anti-tumorigenic action mediated by ADGRF5 in colorectal cancer (51). This study also 

indicated that miR-511–5p directly targeted 3’ untranslated region of ADGRF5, and this 

phenomenon decreased apoptosis and modulated invasion ability of colorectal cancer cells. 

These experimental findings are in line with clinical observations where down-regulation 

of miR-511–5p was observed in colorectal cancer. miR-511–5p expression correlated with 

clinical features and prognostic factors such as overall (HR = 3.55, n = 152, P < 0.05) and 

disease free survival (HR = 3.11, n = 152, P < 0.05), suggesting a crucial role of ADGRF5 

signaling pathway in the progression of colorectal cancer.

The clinical relevance of ADGRF5 expression in breast, colorectal, gastric and lung cancers 

was pointed out in in silico studies where numerous gene expression datasets were analyzed. 

Overexpression of ADGRF5 was noted in breast cancer, where patients with breast cancer 

and high expression of ADGRF5 were manifested by a significantly shorter recurrence-free 

survival and distant metastasis-free survival when compared with breast cancer patients 

with low expression of ADGRF5 (GEO accession number GSE6532, n = 340, P < 0.05) 

(49). ADGRF5 expression in gastrointestinal cancers has also been shown to be linked with 

poor outcome. In gastric cancer, gastric cancer and its higher expression was up-regulated 

gradually from in situ carcinoma to in more advanced stages of gastric cancers (52). Yang 

et al. also demonstrated a positive correlation between ADGRF5 expression and histological 

differentiation (n = 90, P < 0.05) or distant metastasis (n = 90, P < 0.05) in colorectal cancer 

patients (50). Interestingly, Wuensch et al. noted significantly higher expression of ADGRF5 
in the microsatellite instable colorectal cancer compared to controls (38, 39). The prognostic 

value of ADGRF5 expression was also indicated by Zheng et al. (42 vs. 64 months, HR – 

not available, n = 80, P < 0.05) and Yang et al. (34 vs. 61 months, HR – not available, n = 

90, P < 0.05) as well as Kang et al. (22 vs. 34 months, HR = 1.52, n = 382, P < 0.05) who 

documented that high expression of ADGRF5 was associated to reduced overall survival 

in patients with gastric and colorectal cancer (50, 52, 53). It is worth noting that the above-

mentioned gene-based findings about the link between ADGRF5 and cancer progression 

were partially confirmed using proteomic approach where immunohistochemistry staining of 

ADGRF5 was employed (49, 52). Additionally, a recent study by Bouvier et al. identified 

that gene fusion of thrombospondin 1 (THBS1) and ADGRF5 is characteristic for a new 

distinctive subtype of acral soft tissue tumors (54).

In light of the evidence that ADGRF plays a role in cancer progression, some attempts 

have been made to identify FDA-approved drugs and natural phytochemicals to target 

ADGRF5 as a chemotherapeutic treatment approach. Muthiah et al. using molecular docking 

approaches suggested that doxorubicin, neratinib maleate, epirubicin, lapatinib ditosylate 

and vicenin as well as quercetin may serve as ligands to ADGRF5, and that these chemicals 
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and phytochemicals can be used as therapeutic agents for triple-negative breast cancer (55, 

56). Nevertheless, basic and pre-clinical studies need to be employed to verify the anti-tumor 

potential of selected drugs and phytochemicals in the context of their action mediated by 

ADGRF5.

Future perspective

Overall, accumulating evidence shows the significance of ADGRF5 in the pathophysiology 

of numerous diseases, suggesting that ADGRF5 can be targeted and serve as a diagnostic 

and therapeutic tool. Nevertheless, some aspects should be taken into consideration for 

future studies. ADGRF5 is widely expressed in mammalian cells and the action mediated by 

ADGRF5 may be related to response generated from different types of cells, which may be 

important in the context of in vivo studies. Also critical to note is that splice and transcript 

variants for ADGRF5 gene were identified (8, 57). Knierim et al. found 105 different 

transcript variants of the Adgrf5 gene, which are encoded by 79 exons, and 19 transcript 

variants. Thus, the Adgrf5 gene needs to be considered in further studies due to differences 

in the protein-coding region and in the 5′ or 3′ exons (8). Additionally, Knierim et al. found 

that the activity, but not expression of ADGRF5 is varied in cells with an altered N-terminus 

tail of ADGRF5 (8). Finally, it should be noted that limited efforts have been made to 

identify physiological ligands of ADGRF5 (11, 40, 41), which may help in understanding of 

overall biological function of the receptor.

Conclusions

Collectively, accumulating evidence has shown that ADGRF5 is important for maintaining 

proper function of numerous processes such as immune response, airway function, 

metabolism, vascularization and cancer progression. From the clinical point of view, the 

action of ADGRF5 seems to be directly involved in the regulation of several aspects of 

human pathophysiology, suggesting that strategies targeting ADGRF5 may be a promising 

approach for the therapy of human diseases. Additionally, observational studies indicated 

that the expression of ADGRF5 may be a useful predictor for human disease such 

as retinopathy or cancer progression. However, the function of ADGRF5 is not fully 

understood and further studies are needed to explore the therapeutic potential of ADGRF5.
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Figure 1. 
The schematic structure of ADGRF5. 7TM – 7-transmembrane; CFT – C terminal 

fragment; GAIN – G protein-coupled receptor autoproteolysis–inducing domain; GPS – 

G protein-coupled receptor proteolysis site; Ig-like – immunoglobulin-like domain; I-set 

– immunoglobulin I-set domain; NFT – N terminal fragment; SEA – sperm protein, 

enterokinase and agrin domain;

Jacenik et al. Page 14

Biochim Biophys Acta Mol Basis Dis. Author manuscript; available in PMC 2024 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
The significance of ADGRF5 in physiology and pathophysiology of the respiratory, 

vascular, reproductive and skeletal systems as well as metabolism and tumorigenesis.
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Table 1.

The sequence of tethered agonists of ADGRF5 in human and rodents.

Species Amino acid sequence Gene locus ID Reference

Homo sapiens TSFSILMSPDSPDPSS NM_001098518 12

Mus musculus TSFSILMSPDSPDPGS NM_001081178 12

Mus musculus TSFSILMSPDSPDPGSL N/A 17

Rattus norvegicus TSFSILMSPDSPDPGS NM_139110 12
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