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Psoriasis is a worldwide chronic inflammatory skin disease. The treatment of disease is usually designed according to its severity. In this research, RNA-seq was performed on 37 patients with psoriasis treated with guselkumab before and after treatment, and the patients were divided into fast responder and slow responder according to PASI score to analyze the differentially expressed genes (DEGs) between them. Moreover, The biological mechanism of psoriasis was explored by Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis, Gene Ontology (GO) analysis, and Gene Set Enrichment Analysis (GSEA) analysis. And then, this protein-protein interaction network was constructed and 17 DEGs including IL-1β, CXCL8, S100A12 and MMP9 were analyzed by GSVA. DEGs were detected by GO and KEGG analysis of target genes, which were primarily associated with immune response, neutrophil activation, neutrophil degranulation. GSEA reminded that fast responders were mainly involved in low-density neutrophils and abundant NK cells. And the GSVA showed that the DEGs were down-regulated after the early stage of the fast responder and the reverse in the slow responder by GSVA analysis. On the whole, these results indicated that these DEGs may serve as a psoriasis potential diagnostic and predictive biomarkers after been treated by guselkumab.
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Introduction

Psoriasis is a chronic inflammatory skin disease characterized by scaly, inducible, erythematous plaques. The quality of life in patients can be with severe shadows. Neutrophil accumulation in the skin is a hallmark of psoriasis (1–3). The pathogenesis of psoriasis has been considered to be a combination of immune disorders, psoriasis-related susceptibility sites, psoriasis autoantigens, and a variety of environmental factors (1). Recent studies have shown that dendritic cells and other antigen-presenting cells (APCs) produce IL-23, which induces the differentiation and proliferation of CD4+ helper T lymphocytes–Th17 cells. The differentiated and mature Th17 cells can secrete IL-17, IL-21, IL-22 and other Th17 cytokines stimulate the excessive proliferation of keratinocytes. During this process, a large number of chemokines will also be released, which synergistically accelerate the inflammatory response. Therefore, Th17 cells and the IL-23/IL-17 axis may play a key role in the pathogenesis of psoriasis and become new therapeutic targets. The traditional treatments (glucocorticoids,vitamin D analogues, and phototherapy, etc.) are not very effective. With the development of the pathogenesis of psoriasis, the role of IL-17, IL-23, CXCL16, CXCL17 and tumor necrosis factor-α (TNF-α) in the immunoinflammatory process of psoriasis is becoming clear (4–6). The development of biological agents targeting these key cytokines has significantly improved the therapeutic effect and safety of psoriasis.

Guselkumab offers new hope for the treatment of psoriasis patients. It is an investigational human mAb specific for IL-23 (7–9). Guselkumab is a human IgG1λ monoclonal antibody (mAb) that binds selectively to the interleukin 23 (IL-23) protein with high specificity and affinity. IL-23, a regulatory cytokine, affects the differentiation, expansion, and survival of T cell subsets, (e.g., Th17 cells and Tc17 cells) and innate immune cell subsets, which represent sources of effector cytokines, including IL-17A, IL-17F and IL-22 that drive inflammatory disease. In humans, selective blockade of IL-23 was shown to normalize production of these cytokines. Levels of IL-23 are elevated in the skin of patients with plaque psoriasis. In In vitro models, guselkumab was shown to inhibit the bioactivity of IL-23 by blocking its interaction with cell surface IL-23 receptor, disrupting IL-23-mediated signaling, activation and cytokine cascades. Although relevant studies have been reported on its efficacy and safety internationally, there is still a lack of data on the Chinese psoriasis population.

In recent years, new insights into the molecular mechanisms and therapeutic targets of psoriasis have been provided by bioinformatics analysis (10). A pooled analysis of DEGs in psoriasis will remind us of the etiology of the disease, as these DEGs may reflect the common skin reactions that occur in many skin diseases in the absence of common causal mechanisms, and prognostic analyses have no evidence of significant differences between patients treated with guselkumab (11, 12).

In this study, we not only assessed the safety and clinical response of guselkumab in patients with psoriasis, but also divided patients into fast responders and slow responders based on their PASI score. We analyzed differentially expressed genes (DEGs) between the two groups by RNA-seq meta-analysis, and the relationship between fast and slow responder differential genes using GO and KEGG, and constructed a PPI network to discover potential psoriasis Prognostic biomarkers to provide reference for clinical treatment (13, 14).



Materials and Methods


Samples and Ethics

Samples were collected from patients with psoriasis (n=37) who were admitted to the Affiliated Dermatology Hospital of Tongji University between March 2020 and February 2021, including moderate to severe. Among them, patients receiving initial treatment with biological agents (n=21) and non-initially treatment with biological agents (n=16). This experiment was approved by the Research Ethics Committee of Tongji University Affiliated Dermatology Hospital. PASI score was (15.21 ± 2.39), PGA score was (3.66 ± 0.53), BSA score was (17.49 ± 4.50)% and DLQI score was (19.13 ± 3.88) among the psoriasis patients. During the treatment, 4 patients suspended the course of treatment for personal reasons, and the rest patients continued the treatment according to the normal course of treatment. 37 patients completed the 4-week treatment, 35 completed 8 weeks, 25 completed 16 weeks, 18 completed 24 weeks, and 5 completed all 48 weeks.



Inclusion Criteria

① Subjects: patients aged ≥ 18 years, Clinical diagnosis of moderate to severe plaque Psoriasis over 6 months, PASI score ≥ 10 points, Physician Global Assessment (PGA) score ≥ 3 points, and BSA ≥ 10%. Nationality, race, gender, etc. ② Intervention measures: The experimental group received 100mg guselkumab at week 0 and week 4, and 100mg every 8 weeks thereafter. ③ Outcome indicators: a. Patients receiving initial treatment with biological agents with PASI score improvement rate of 75% (PASI 75) at 4 weeks were fast responders; others were low responders; b. The number of PASI 75 and PASI 90 for all patients at 48 weeks; c. Changes in PGA, skin disease Quality of Life Index (DLQI) scores and BSA.



Exclusion Criteria

A. Subjects were mild plaque psoriasis or other types of psoriasis; B. The subjects were patients with psoriasis who did not respond to other biological agents; C. The study data were missing or there were no relevant outcome indicators.



RNA Isolation and Library Preparation

TRIzol tries to extract total RNA with reagent according to the instructions. NanoDrop 2000 spectrophotometry(Thermo Scientific, USA) was used to measure and evaluate RNA purity and quantification. The Agilent 2100 bioanalyzer(Agilent Technologies, Santa Clara, CA, USA) was used to assess RNA integrity. Then the truseq mRNA LT sample was used to prepare the kit in accordance to the instructions. OE Biotechnology Ltd. (Shanghai, China)performed transcriptome sequencing and analysis.



Serum Cytokine Analysis

Serum was collected from patients who has been received guselkumab before and at weeks 48 after treatment. The IL-17, IL-23, CXCL16 and CXCL17 levels were measured with R&D Systems kits(Minneapolis, Minn).



RNA Sequencing and Differentially Expressed Genes Analysis

Illumina HiSeq X Ten platform was used to sequence the library and generate a 150 bp paired terminal sequence (1). Clean sequences of the human genome were mapped using HISAT2 (GRCh38) (2). Cufflinks was used to calculate the FPKM value of each gene, and htSEq-count was used to obtain the read count of each gene (1, 3, 4). DESeq (2012) R software package was used for differential expression analysis (5). Hierarchical cluster analysis of differentially expressed genes (DEGs) was used to reveal gene expression patterns in different groups and samples. Principal component analysis (PCA) is performed on DEG to determine orthogonal linear transformations of input data so that patterns of variation can be studied in a given data set.



The Function and Pathway Enrichment of DEGs Were Analyzed

These DEGs are analyzed in cluster profilers to assign gene ontology terms for the roles that DEGs can play in biological processes, molecular function, and cell composition. The role of DEGs in various metabolic pathways uses the Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) as well as screening based approaches. Gene Set Enrichment analysis (GSEA) is a statistical method used to determine whether genes from a specific pathway or other predefined Gene sets are differentially expressed in different phenotypes (15). GSEA and clusterProfiler are used to analyze the Reactome path and define each functional cluster, and false detection rate (FDR) < 0.25, P < 0.05 was considered significant enrichment. The GSVA was used to execute the functional enrichment analysis to clarify the unique signaling pathways of variation trend of differentially expressed genes in fast responder and slow responder with psoriasis, and define the |correlation coefficient | > 0.5 cut-off value (16).



PPI Network Analysis

PPI network analysis uses STRING to determine that STRING is a database that searches for protein interactions, including direct physical interactions between proteins and indirect functional correlations. CytoHubba as a useful addon in Cytoscape, provides 12 topological analysis methods which can be used to explore important nodes in biological networks. Molecular Complexity Detection (MCODE), which acts as a screening module for PPI networks, has a cut-off value of 10, node score cut-off value of 0.2, K‐core of 2 and a maximum depth of 100. GO analysis was performed for the first three modules using the STRING Enrichment plugin. FDR<0.05 was the cut-off standard for GO analysis.




Results


Guselkumab Improves the Clinical Manifestations of Psoriasis

Patients with psoriasis (n=37) received a single subcutaneous injection of 100mg guselkumab. Clinical response was assessed up to week 48 on the basis of PASI response. Proportion of patients with PASI 75 in remission at week 48 was shown in Figure 1A. At week 4, PASI 75 response was achieved by 32.2% of patients. While at week 48, 92% of patients achieved PASI 75 response. The proportion of patients with PASI 90 is shown in Figure 1B, with PASI 90 in remission in 27.5% of patients at week 4 and 81.2% at week 48. The clinical laboratory indicators of psoriasis patients after treatment with guselkumab were shown in Figure 2. Guselkumab is generally considered to be well tolerated. As of week 48, no serious infection, malignancy, cardiovascular problems, severe hypersensitivity or death were reported.




Figure 1 | The proportion of patients with psoriasis area and severity index (PASI 75) remission (A) or PASI 90 remission (B) from baseline to 48 weeks.






Figure 2 | Laboratory indicators after guselkumab treatment. (A) Changes in IL-17 and IL-23 expression levels. The expression of IL-17 at baseline was (96.14 ± 18.35); Week 4 was (52.44 ± 24.12), Week 8 was (31.27 ± 11.54); The expression of IL-23 at baseline was (70.13 ± 20.26), Week 4 was (44.20 ± 14.19), Week 8 was (29.65 ± 8.64). (B) Changes in CXCL16 and CXCL17 expression level. The expression of CXCL16 at baseline was (1153.32 ± 25.53); Week 4 was (750.38 ± 15.37), Week 8 was (228.47 ± 11.43); The expression of CXCL17 at baseline was (1089.64 ± 18.17), Week 4 was (796.53 ± 20.63), Week 8 was (196.85 ± 7.98).





Preprocessing of Expression Data in Gene and Identification in DEGs

The gene expression matrices of fast responders and slow responders were normalized and the principal component analysis diagram was drawn. The results show that the normalized sample clustering is more obvious, which show that the source of samples is reliable (Figure 3A). Heatmap of DEGs indicated a significant difference between fast responders and slow responders with psoriasis (Figure 3B).




Figure 3 | Assessment and visualization between fast responders and slow responders. (A) A heat map was generated from unsupervised clustering of differentially expressed transcripts between fast responders and slow responders. For clarity, the 79 transcripts with-1.5>log2(FC)>1.5, and p<0.05 were selected. Green indicates low expression levels whereas red indicates high expression levels. (B) PCA plots after the batch effect removal.





The Function and Pathway Enrichment of DEGs Were Analyzed

Analysis of GO showed that DEGs was mainly related to Leukocyte activation and was involved in immune response, activation of neutrophils, degranulation of neutrophils, neutrophil migration and antimicrobial humoral response (Figure 4A). DEGs were mainly enriched in neutrophil degranulation, cytokine signaling in immune system and GPCR ligand binding, as demonstrated by KEGG analysis (Figure 4B). GSEA suggested fast responders with psoriasis was mainly involved in low-density neutrophils and abundant NK cells (Figure 4C).




Figure 4 | Functional and pathway enrichment analysis of DEGs. (A) Analysis of biological functions using GO enrichment. (B) Pathway analysis using KEGG. (C) Gene enrichment analysis; Kolmogorov-Smirnov test was used to calculate P-values.





Correlation Analysis of the Seventeen Prognostic-Associated Genes

The Upregulated DEG in the fast responders with psoriasis was constructed to form a PPI network, and formed two clusters. 17 genes in Cluster 1 were enriched in neutrophil chemotaxis (Figure 5A). The 17 genes were identified as marker genes, and GSVA was used to analyze their changes over time. The results showed that the response of the fast and slow groups was different. The genes of the fast responders were down-regulated after early treatment, while those of the slow responders were up-regulated after treatment (Figure 5B).




Figure 5 | PPI network and GSVA analyses. (A) Protein-protein interaction (PPI) network of in fast responders with psoriasis patients. (B) GSVA analyses for the 17 genes.



The expression of IL-1β, S100A12, MMP9, and CXCL8 genes was examined by qPCR in 0W and 4W samples from fast responders and slow responders. The expression level of these genes was down-regulated in fast responders after early treatment, while it showed the opposite trend in slow responders (*P<0.05, **P<0.01, Figure 6).




Figure 6 | The expression level of IL-1β, S100A12, MMP9, and CXCL8 genes in 0W and 4W samples from fast responders and slow responders. *P < 0.05, **P < 0.01.






Discussion

Psoriasis is a chronic inflammatory skin disease mediated by immunity that affects the quality of lives of patients significantly. So far, the detailed pathogenesis of psoriasis remains unclear. According to the current research, The interaction between immune cells and keratinocytes plays an important role in its pathogenesis. The pathway between cytokine and cytokine receptor is also very common in psoriasis, and the pathway of IL-23/IL-17 is the most studied currently. Many studies show that guselkumab as an important role in the pathway of IL-23/IL-17 in psoriasis. It suggests that it can play an important role in psoriasis. In recent studies, we used guselkumab to treat psoriasis with satisfactory results.

In our study, 37 patients with psoriasis were enrolled with guselkumab for a total course of 48 weeks, and almost all of them achieved ideal outcomes. DLQI, PGA, and BSA decreased significantly after 48 weeks of guselkumab treatment. PASI75 was achieved by 92% of patients and 81.2% achieved PASI90 at 48 weeks. This suggests that at 48 weeks, the psoriatic lesions was basically cleared in 81.2% of patients. IL17, IL-23, CXCL16 and CXCL17 was also significantly decreased by laboratory tests, suggesting that guselkumab has a good efficacy in the psoriasis treatment. CXCL16 is the second chemokine discovered so far that can exist in a membrane-bound form. CXCL16 expression levels are also elevated in some immune-mediated inflammatory diseases. Th1-type cytokines can promote the secretion of CXCL16, while Th2-type cytokines can inhibit the release of CXCL16 (17). Studies have shown that CXCL16 has chemotactic effects on CD4+ T cells, and further activates CD8+ T cells, thereby promoting the secretion of IFN-γ, IL-17 and TNF-α, etc., and is involved in the pathogenesis of psoriasis progress (18). CXCL17 is also a novel chemokine that is associated with the secretion of inflammatory factors such as IL-6 and TNF-α, etc. Therefore, they play an important role in the occurrence and development of psoriasis (19).

After that, we divided psoriasis patients into fast and slow responders using PASI 75, and analyzed the DEGs between fast-response and slow-response patients using biological information (17). Go analysis revealed that identified DEGs were enriched in leukocyte activation and involved in immune response, neutrophil activation, neutrophil degranulation, neutrophil migration and antimicrobial humoral response, and KEGG analysis has found that identified DEGs were mainly enriched in neutrophil degranulation, cytokine signaling in immune system and GPCR ligand binding. According to previous studies, the elevation of NK cell in the patients’ peripheral blood was not obvious, but they were recruited in the dermis. In our study, NK cell was found to be elevated in the fast responders of psoriasis, which was consistent with the previous results. We speculated that the recruitment of NK cells might be used as an indicator to evaluate the efficacy of guselkumab in clinical, but in the follow-up study, we will detect the recruitment of NK cells in peripheral blood and skin of patients. In addition, a PPI network was constructed and 17 genes was found, including IL-1β, CXCL8, S100A12 and MMP9 were down-regulated after the early stage of the fast responder and the reverse in the slow responder by GSVA analysis (18, 19). Some studies have suggested that the interaction between cytokine and cytokine, and the pathway of chemokine plays an important role in the psoriasis pathogenesis. In our analysis, we also found many cytokines interacting with guselkumab, and these cytokines were different from between fast and slow responders. Therefore, we believe that these cytokines can be used as predict patient response to guselkumab curative effect index, and in the later study, we will use skin lesions with peripheral blood of psoriasis patients to organize all experimental verification and to get more definitive conclusion.

Among these, The gene that changed the most is IL-1 β, the IL-1 family of cytokine also palys a key role in the pathogenesis of psoriasis. IL-1β plays an important role in the pathogenesis of psoriasis, IL-1β is known to be critical in IL-17-producing T cell differentiation and activation. Guselkumab inhibits the IL-23/T-assisted type 17 immune axis, which plays a key role in psoriasis. Although there have been a lot of researches, the mechanisms of IL-1β production in healthy and psoriatic skin, as well as the exact cellular and molecular mechanisms by which the IL-1β -IL-1R signaling pathway regulates skin inflammation remain unclear. Genetic studies have shown that IL-1β gene polymorphism can be used to distinguish early-onset and late-onset psoriasis. In our study, IL-1β protein level was also shown to be correlated with the treatment response of the disease. These studies suggest that IL-1B is closely related to the effect of guselkumab in the treatment of patients with psoriasis and is expected to be a prognostic target.

The first cells to respond to the pathogenesis of psoriasis are keratinocytes. When they are activated, these cells will secrete basic innate immune mediators. Overexpression of proinflammatory mediators like cytokines and chemokines cause to inflammatory. The major inflammatory cytokine IL-1β promotes the production of other mediators such as CXCL8. CXCL8 is an effective chemoattractant for neutrophils and is also thought to stimulate keratinocyte proliferation. CXCL8 levels in the serum of patients in psoriasis were reported by Zhen (20). In our study, we found that fast responders with psoriasis was mainly involved in low-density neutrophils, speculated that this may be caused by CXCL8 reduction.

S100A12 (a member of the S100 proteins family) can be actively secreted by acti-vated granulocytes and having potent chemotactic activity (21). S100A12 was considered the most promising active marker for psoriasis in the Wilsmann-Theis study. Blood-brain barrier studies have shown that neutrophil release of matrix metallopeptidase 9 (MMP-9) leads to vascular barrier dysfunction and hyperpermeability by disrupting tight junctions and cytoskeletal integrity. In psoriasis, vascular remodeling of the affected skin is critical for maintaining nutrient supply and inflammatory cell accumulation in the hypertrophic epidermis. Chen’s data show that neutrophils and MMP-9 regulate vascular remodeling in psoriasis by regulating VEC function in the skin, which provides a powerful strategy for the treatment of psoriasis (19). In our analysis, S100A12 also plays an important role, and we will conduct further studies on this cytokine in order to draw stronger conclusions.



5 Conclusion

In conclusion, in our study, we demonstrated the efficacy of guselkumab in the treatment of psoriasis and found that some key inflammatory factors were down-regulated at an early stage in patients with fast responders, suggesting that the levels of inflammation in these patients may be well suppressed at an early stage. This suggests that the detection of key inflammatory factors in patients at the early stage of clinical practice can predict the reactivity of patients to guselkumab and play a guiding role in the later treatment.



Data Availability Statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found below: NCBI; PRJNA810783. GEO; GSE201397.



Ethics Statement

The study was approved by the Ethics Committee of dermatology Hospital affiliated to Tongji University. The patients/participants provided their written informed consent to participate in this study.



Author contributions

Conception and design: JL, YW, NY, YS. Provision of study materials: JL, YW, YL, XZ. Collection and assembly of data: YG, YD. Data analysis and interpretation: JL, YW, NY, YS. Manuscript writing: All authors. Final approval of manuscript: All authors. All authors contributed to the article and approved the submitted version.



Funding

This work was sponsored by grants from National Natural Science Foundation of China (No.81872522, 82073429), Youth Program of National Natural Science Foundation of China (No.82003335, 81803120). Innovation Program of Shanghai Municipal Education Commission (No.2019-01-07-00-07-E00046), the Program of Science and Excellent Subject Leader Program of Shanghai Municipal Commission of Health and Family Planning (No. 2018BR30), Technology Commission of Shanghai Municipality (No. 18140901800), Clinical Research Program of Shanghai Hospital Development Center (No. SHDC2020CR1014B, SHDC12018X06), Program of Shanghai Academic Research Leader (No. 20XD1403300) and The National Key Research and Development Program of China (no. 2018YFC1705301, 2018YFC1705305), Clinical training program (lcfy2020-02).



References

1. Rendon, A, and Schäkel, K. Psoriasis Pathogenesis and Treatment. Int J Mol Sci (2019) 20(6):1475. doi: 10.3390/ijms20061475

2. Greb, JE, Goldminz, AM, Elder, JT, Lebwohl, MG, Gladman, DD, Wu, JJ, et al. Psoriasis. Nat Rev Dis Primers (2016) 2:16082. doi: 10.1038/nrdp.2016.82

3. Lowes, MA, Suárez-Fariñas, M, and Krueger, JG. Immunology of Psoriasis. Annu Rev Immunol (2014) 32:227–55. doi: 10.1146/annurev-immunol-032713-120225

4. Sigurdardottir, G, Ekman, AK, Verma, D, and Enerbäck, C. Decreased Systemic Levels of Endocan-1 and CXCL16 in Psoriasis Are Restored Following Narrowband Uvb Treatment. Dermatology (2018) 234(5-6):173–9. doi: 10.1159/000491819

5. Oka, T, Sugaya, M, Takahashi, N, Takahashi, T, Shibata, S, Miyagaki, T, et al. Cxcl17 Attenuates Imiquimod-Induced Psoriasis-like Skin Inflammation by Recruiting Myeloid-Derived Suppressor Cells and Regulatory T Cells. J Immunol (2017) 198(10):3897–908. doi: 10.4049/jimmunol.1601607

6. Bai, F, Li, GG, Liu, Q, Niu, X, Li, R, and Ma, H. Short-Term Efficacy and Safety of IL-17, Il-12/23, and IL-23 Inhibitors Brodalumab, Secukinumab, Ixekizumab, Ustekinumab, Guselkumab, Tildrakizumab, and Risankizumab for the Treatment of Moderate to Severe Plaque Psoriasis: A Systematic Review and Network Meta-Analysis of Randomized Controlled Trials. J Immunol Res (2019) 2019:2546161. doi: 10.1155/2019/2546161

7. Blauvelt, A, Papp, KA, Griffiths, CE, Randazzo, B, Wasfi, Y, Shen, YK, et al. Efficacy and Safety of Guselkumab, an Anti-Interleukin-23 Monoclonal Antibody, Compared With Adalimumab for the Continuous Treatment of Patients With Moderate to Severe Psoriasis: Results From the Phase III, Double-Blinded, Placebo- and Active Comparator-Controlled VOYAGE 1 Trial. J Am Acad Dermatol (2017) 76(3):405–17. doi: 10.1016/j.jaad.2016.11.041

8. Sofen, H, Smith, S, Matheson, RT, Leonardi, CL, Calderon, C, Brodmerkel, C, et al. Guselkumab (an IL-23-specific mAb) Demonstrates Clinical and Molecular Response in Patients With Moderate-to-Severe Psoriasis. J Allergy Clin Immunol (2014) 133(4):1032–40. doi: 10.1016/j.jaci.2014.01.025

9. Hawkes, JE, Yan, BY, Chan, TC, and Krueger, JG. Discovery of the IL-23/IL-17 Signaling Pathway and the Treatment of Psoriasis. J Immunol (2018) 201(6):1605–13. doi: 10.4049/jimmunol.1800013

10. Choudhary, S, Pradhan, D, Khan, NS, Singh, H, Thomas, G, and Jain, AK. Decoding Psoriasis: Integrated Bioinformatics Approach to Understand Hub Genes and Involved Pathways. Curr Pharm Des (2020) 26(29):3619–30. doi: 10.2174/1381612826666200311130133

11. Choudhary, S, Anand, R, Pradhan, D, Bastia, B, Kumar, SN, Singh, H, et al. Transcriptomic Landscaping of Core Genes and Pathways of Mild and Severe Psoriasis Vulgaris. Int J Mol Med (2021) 47(1):219–31. doi: 10.3892/ijmm.2020.4771

12. Swindell, WR, Sarkar, MK, Liang, Y, Xing, X, and Gudjonsson, JE. Cross-Disease Transcriptomics: Unique IL-17A Signaling in Psoriasis Lesions and an Autoimmune Pbmc Signature. J Invest Dermatol (2016) 136(9):1820–30. doi: 10.1016/j.jid.2016.04.035

13. Gao, LJ, Shen, J, Ren, YN, Shi, JY, Wang, DP, and Cao, JM. Discovering Novel Hub Genes and Pathways Associated With the Pathogenesis of Psoriasis. Dermatol Ther (2020) 33(6):e13993. doi: 10.1111/dth.13993

14. Ma, BZ, Li, D, Wang, HY, Tang, YH, Bai, D, He, J, et al. Exploration of Active Components and Mechanism of Scutellariae Radix-Phellodendri Chinensis Cortex Drug Pair in Treatment of Psoriasis Based on Network Pharmacology and Molecular Docking. Zhongguo Zhong Yao Za Zhi (2021) 46(20):5330–40. doi: 10.19540/j.cnki.cjcmm.20210703.401

15. Fan, F, Huang, Z, and Chen, Y. Integrated Analysis of Immune-Related Long Noncoding RNAs as Diagnostic Biomarkers in Psoriasis. PeerJ (2021) 9:e11018. doi: 10.7717/peerj.11018

16. Tang, L, Peng, C, Zhu, SS, Zhou, Z, Liu, H, Cheng, Q, et al. Tre2-Bub2-Cdc16 Family Proteins Based Nomogram Serve as a Promising Prognosis Predicting Model for Melanoma. Front Oncol (2020) 10:579625. doi: 10.3389/fonc.2020.579625

17. van Lieshout, AW, van der Voort, R, Toonen, LW, van Helden, SF, Figdor, CG, van Riel, PL, et al. Regulation of CXCL16 Expression and Secretion by Myeloid Cells Is Not Altered Inrheumatoid Arthritis. Ann Rheum Dis (2009) 68(6):1036–43. doi: 10.1136/ard.2007.086611

18. Lepore, F, D’Alessandro, G, Antonangeli, F, Santoro, A, Esposito, V, Limatola, C, et al. Cxcl16/Cxcr6 Axis Drives Microglia/Macrophages Phenotype in Physiological Conditions and Plays a Crucial Role in Glioma. Front Immunol (2018) 9:2750. eCollection 2018. doi: 10.3389/fimmu.2018.02750. eCollection2018

19. Choreño-Parra, JoséA, Thirunavukkarasu, S, Zúñiga, Joaquín, and Khader, SA. The Protective and Pathogenic Roles of CXCL17 in Human Health and Disease: Potential in Respiratory Medicine. Cytokine Growth Factor Rev (2020) 53:53–62. doi: 10.1016/j.cytogfr.2020.04.004

20. Lebwohl, M, Strober, B, Menter, A, Gordon, K, Weglowska, J, Puig, L, et al. Phase 3 Studies Comparing Brodalumab With Ustekinumab in Psoriasis. N Engl J Med (2015) 373(14):1318–28. doi: 10.1056/NEJMoa1503824

21. Verma, D, Fekri, SZ, Sigurdardottir, G, Bivik Eding, C, Sandin, C, and Enerbäck, C. Enhanced Inflammasome Activity in Patients With Psoriasis Promotes Systemic Inflammation. J Invest Dermatol (2021) 141(3):586–95.e5. doi: 10.1016/j.jid.2020.07.012




Conflict of Interest: The 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.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Lu, Wang, Li, Zhong, Gong, Ding, Yu and Shi. 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) and the copyright owner(s) 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.


OEBPS/Images/fimmu-13-865875-g004.jpg





OEBPS/Images/fimmu-13-865875-g002.jpg
b - L7
- L2
E
2
3
1500
- cxcLts
- oxcLtr
_ 1000
£
2
s00-

timeW





OEBPS/Images/fimmu.2022.865875_cover.jpg
’ frontiers ‘ Frontiers in Immunology

Based on Gene Expression
Analysis: Low-Density Neutrophil
Expression Is a Characteristic
of the Fast Responders Treated
With Guselkumab for Psoriasis





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Based on Gene Expression Analysis: Low-Density Neutrophil Expression Is a Characteristic of the Fast Responders Treated With Guselkumab for Psoriasis

      

        		

          Introduction

        



        		

          Materials and Methods

        

          		

            Samples and Ethics

          



          		

            Inclusion Criteria

          



          		

            Exclusion Criteria

          



          		

            RNA Isolation and Library Preparation

          



          		

            Serum Cytokine Analysis

          



          		

            RNA Sequencing and Differentially Expressed Genes Analysis

          



          		

            The Function and Pathway Enrichment of DEGs Were Analyzed

          



          		

            PPI Network Analysis

          



        



        



        		

          Results

        

          		

            Guselkumab Improves the Clinical Manifestations of Psoriasis

          



          		

            Preprocessing of Expression Data in Gene and Identification in DEGs

          



          		

            The Function and Pathway Enrichment of DEGs Were Analyzed

          



          		

            Correlation Analysis of the Seventeen Prognostic-Associated Genes

          



        



        



        		

          Discussion

        



        		

          5 Conclusion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          References

        



      



      



    



  



OEBPS/Images/fimmu-13-865875-g001.jpg
>

100 15 %2
Ll 68

%

W 322

20

[Proportion of pauents (%)

2 24 2w % 3 40 4 4
Weeks
—a-GUs (1=37)

%
8

812

8

732
553

3

25,

Proportion of patients (%)

0 4 8 12 16 20 2 28 2 3% 40 4 4
Weeks
-=GUS (n=37)





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fimmu-13-865875-g003.jpg





OEBPS/Images/fimmu-13-865875-g005.jpg
Cluster 1
(Nousophi chometaxis)

GSVA Enrichment Score

Eaat

o





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/fimmu-13-865875-g006.jpg
$100A12

L1g

33
n

R 5 - S

cxets

-ow
-aw

i b et

.

=y





