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Abstract G protein-coupled receptors ( GPCRs) in pathogenic fungi have become one of the critical targets for con-
trolling pathogenic disease. In this study, 36 candidate GPCRs were identified from Penicillium expansum by bioinfor-
matics approaches including three transmembrane prediction tools ( DeepTMHMM, Phobius, and TOPCONS) and four
GPCR prediction platforms ( GPCRHMM, GPCRPipe, GPCR-Pen, and GPCRPred). The topological structure analy-
sis, subcellular localization, and functional annotation demonstrated the reliability of the prediction strategy. Phyloge-
netic classification revealed that these candidate GPCRs were distributed across six distinct fungal GPCR classes,
which are characterized by conserved domains such as fungal rhodopsin-like receptor families, pheromone mating fac-
tor STE2, pheromone A receptor STE3, and RTA1-like proteins. Physicochemical property analysis demonstrated that
the candidate GPCRs predominantly exhibit neutral or alkaline proteins, with 44.44% classified as unstable proteins
and 97.22% showing hydrophobic properties. These findings provide a critical theoretical foundation for elucidating

the biological functions, signaling mechanisms, and pathogenic roles of GPCRs in P. expansum, and also highlighting
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potential targets for the development of novel antifungal molecules.
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Fig. 1 Flowchart detailing the computational
analysis of candidate GPCRs in Penicillium expansum
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Fig.3 Analysis of transmembrane protein number
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5 (A. nidulans ) FGSC A4 . GPCRs & AH ( Carbon sensor) 1 4>, X & filfi 7-TM #8 KX %
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DE(ES), Hf T  T2% GPCR WEHEEER (Family C-like) 1 4>, XIVZ& 2k Pthll k&
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Table I ~ Gene Ontology annotations of candidate GPCR sequences of Penicillium expansum

FEREAM(GO) HRII2E

R L BT )

KG035835.1  GO:0007186 G-protein coupled recep-  GO:0001664 G-protein coupled recep-  GO: 0016021 integral component of
tor signaling pathway tor activity membrane

KG036060.1  GO:0007166 cell surface receptor sig-  GO: 0004888 transmembrane signaling GO: 0016021 integral component of
naling pathway receptor activity membrane

KGO37377.1  GO:0007166 cell surface receptor sig- GO :0004930 G-protein coupled recep- GO: 0016021 integral component of
naling pathway tor activity membrane

KG037443.1  GO:0006810 transport G0:0015075 ion transmembrane trans-  GO: 0016021 integral component of
porter activity membrane

KGO038035.1  GO:0007166 cell surface receptor sig- GO 0038023 signaling receptor activity ~ GO: 0016021 integral component of
naling pathway membrane

KGO038598.1 GO:0007186 G-protein coupled recep- GO :0004872 receptor activity GO. 0016021 integral component of
tor signaling pathway membrane

KGO38905.1  GO:0007166 cell surface receptor sig- GO :0004930 G-protein coupled recep- GO: 0016021 integral component of
naling pathway tor activity membrane

KGO38985.1  GO:0007186 G-protein coupled recep- GO :0004930 G-protein coupled recep-  GO: 0016021 integral component of
tor signaling pathway tor activity membrane

KGO039371.1  GO:0007186 G-protein coupled recep- GO :0004930 G-protein coupled recep- GO: 0016021 integral component of
tor signaling pathway tor activity membrane

KG039537.1  GO:0007166 cell surface receptor sig- GO:0004930 G-protein coupled recep- GO: 0016021 integral component of
naling pathway tor activity membrane

KGO039543.1 GO 0098655 cation transmembrane GO :0004930 G-protein coupled recep- GO: 0016021 integral component of
transport tor activity membrane

KG040765.1  GO:0007166 cell surface receptor sig- GO :0004930 G-protein coupled recep-  GO: 0016021 integral component of
naling pathway tor activity membrane

KGO40834.1  GO:0007166 cell surface receptor sig- GO :0038023 signaling receptor activity ~ GO: 0016021 integral component of
naling pathway membrane

KG040853.1  GO:0007166 cell surface receptor sig- GO 0004872 receptor activity GO. 0016021 integral component of
naling pathway membrane

KGO41132.1  GO:0006810 transport G0:0038023 signaling receptor activity GO 0016021 integral component of
membrane

KGO41145.1  GO:0006810 transport GO ;0015075 ion transmembrane trans- GO 0016021 integral component of
porter activity membrane

KGO041364.1  GO:0006810 transport GO ;0046873 metal ion transmembrane  GO: 0016021 integral component of
transporter activity membrane

KG041636.1  GO:0007186 G-protein coupled recep- GO :0004872 receptor activity GO: 0016021 integral component of
tor signaling pathway membrane

KGO041804.1  GO:0006810 transport G0:0038023 signaling receptor activity ~ GO 0016021 integral component of
membrane

KGO41854.1  GO:0007186 G-protein coupled recep- GO ;0004872 receptor activity GO: 0016021 integral component of
tor signaling pathway membrane

KG042481.1  GO:0007186 G-protein coupled recep-  GO:0004930 G-protein coupled recep-  GO: 0016021 integral component of
tor signaling pathway tor activity membrane

KG042528.1  GO:0007166 cell surface receptor sig- GO :0008270 zinc ion binding GO; 0016021 integral component of
naling pathway membrane

KG042745.1  GO:0007166 cell surface receptor sig- GO :0004930 G-protein coupled recep- GO: 0016021 integral component of
naling pathway tor activity membrane

KG044072.1 GO :0050896 response to stimulus G0 ;0004930 G-protein coupled recep-  GO: 0016021 integral component of
tor activity membrane

KG044724.1  GO:0007186 G-protein coupled recep-  GO:0004930 G-protein coupled recep-  GO: 0016021 integral component of
tor signaling pathway tor activity membrane
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KG045253.1  GO:0007186 G-protein coupled recep-  GO:0004930 G-protein coupled recep-  GO: 0016021 integral component of
tor signaling pathway tor activity membrane

KGO045330.1 GO:0007186 G-protein coupled recep-  GO:0004930 G-protein coupled recep- GO: 0016021 integral component of
tor signaling pathway tor activity membrane

KG045386.1  GO:0006810 transport G0 ;0004930 G-protein coupled recep- GO 0016021 integral component of
tor activity membrane

KG045922.1  GO:0007186 G-protein coupled recep-  GO:0004930 G-protein coupled recep- GO: 0016021 integral component of
tor signaling pathway tor activity membrane

KG045933.1  GO:0007186 G-protein coupled recep- GO :0038023 signaling receptor activity ~ GO: 0016021 integral component of
tor signaling pathway membrane

KG0O46318.1  GO:0006810 transport G0:0038023 signaling receptor activity ~ GO; 0016021 integral component of
membrane

KGO046483.1  GO:0006810 transport GO :0004872 receptor activity GO: 0016021 integral component of
membrane

KGO047822.1  GO:0006810 transport G0 :0008270 zinc ion binding GO: 0016021 integral component of
membrane

KGO047949.1  GO.0006810 transport G0:0038023 signaling receptor activity GO 0016021 integral component of
membrane

KGO48848.1  GO:0007186 G-protein coupled recep- GO ;0004872 receptor activity GO: 0016021 integral component of
tor signaling pathway membrane

KG048990. 1 CO‘;0004871 cell surface receptor sig- G0:0038023 signaling receptor activity GO: 0016021 integral component of
naling pathway membrane

5 {&i% GPCRs EfES R ERIS A

Fig.5 Genetic analysis and type grouping of candidate GPCRs
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294 111 KG040853. 1 Fl KG048848. 1 4 RTALl
FEAR ST 45 M 48], KGO46483. 1 A PQ-loop Z5 4 ( &l
6).
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Fig.6 The conserved domain and motif analysis
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A: Phylogenetic tree; B: Conserved domain; C: Conserved motif distribution
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