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            Abstract
Thermogenesis in brown and beige adipose tissue has important roles in maintaining body temperature and countering the development of metabolic disorders such as obesity and typeâ€‰2 diabetes1,2. Although much is known about commitment and activationÂ ofÂ brown and beige adipose tissue, its multiple and abundant immunological factors have not been well characterized3,4,5,6. Here we define a critical role of IL-27â€“IL-27RÎ± signalling in improving thermogenesis, protecting against diet-induced obesity and ameliorating insulin resistance. Mechanistic studies demonstrate that IL-27 directly targets adipocytes, activating p38 MAPKâ€“PGC-1Î± signalling and stimulating the production of UCP1. Notably, therapeutic administration of IL-27 ameliorated metabolic morbidities in well-established mouse models of obesity. Consistently, individuals with obesity show significantly decreased levels of serum IL-27, which can be restored after bariatric surgery. Collectively, these findings show that IL-27 has an important role in orchestrating metabolic programs, and is a highly promising target for anti-obesity immunotherapy.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 /Â 30Â days
cancel any time

Learn more


Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Fig. 1: IL-27 restrains the development of obesity and insulin resistance.[image: ]


Fig. 2: IL-27 signalling promotes thermogenesis and energy expenditure.[image: ]


Fig. 3: IL-27 directly targets adipocytes to promote thermogenesis and combat obesity.[image: ]


Fig. 4: IL-27 promotes the activation of thermogenesis with promising therapeutic potential.[image: ]
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Extended data figures and tables

Extended Data Fig. 1 Reduced serum IL-27 level in obese subjects.
a. Serum from obese human subjects (nâ€‰=â€‰42) and lean healthy controls (nâ€‰=â€‰26) were used for detection of inflammatory factors by Bio-Rad Bio-Plex 200 Multiplexing Analyzer System. The body mass index (BMI) of individual subject was presented in the first panel. b. Serum IL-27 level in obese patients was detected by ELISA as in Figure 1a. Correlation of BMI and serum IL-27 level in obese subjects was analysed and shown (nâ€‰=â€‰32). c. Correlation of fasting glucose and serum IL-27 level in typeâ€‰2 diabetes (T2D) patients (nâ€‰=â€‰12). Data are meanâ€‰Â±â€‰s.d. of biologically independent samples. Two-tailed unpaired studentâ€™s t-test (a); linear regression analysis (b & c). NS, not significant.
Source data


Extended Data Fig. 2 IL-27RÎ± deficiency aggravates HFD-induced obesity.
IL-27RÎ± KO and WT mice at 8 weeks of age were fed on HFD or ND for 10 weeks (aâ€“f). a. Histology (H&E) slides of epididymal white adipose tissue (eWAT), subcutaneous white adipose tissue (SCW) and brown adipose tissue (BAT). Scale barâ€‰=â€‰50Âµm. b. Histology (H&E) and oil red O staining of liver from HFD treated mice. Scale barâ€‰=â€‰100Âµm. Serum was collected after 10 weeks HFD treatment and triglyceride (c, n=6), (d) leptin (nâ€‰=â€‰5) and adiponectin (nâ€‰=â€‰4 for WT and nâ€‰=â€‰6 for KO) were detected. e. The infiltrated macrophages in the stromal vascular fraction (SVF) of epididymal fat were analysed by FACS, the statistical analysis of macrophage percentage in CD45+ is shown (nâ€‰=â€‰8 for WT and nâ€‰=â€‰11 for KO). f. Realtime PCR analysis of key cytokines in epididymal fat (eWAT) from mice fed on HFD for 10 weeks (nâ€‰=â€‰12 for WT-Il4 and nâ€‰=â€‰10 for KO-Il4, nâ€‰=â€‰13-WT and nâ€‰=â€‰12-KO for the rest genes). g. C57BL/6J, IL-27RÎ± KO and C57BL/6N mice were genotyped via Nnt gene PCR. hâ€“j. IL-27RÎ± KO and C57BL/6N mice at 8 weeks of age were fed on HFD for 10 weeks. h. Body weight was recorded each week (nâ€‰=â€‰14 for C57BL/6N and nâ€‰=â€‰10 for KO). i. Adipose tissues and livers were collected and weighted (n=5). j. GTT was performed (nâ€‰=â€‰14 for C57BL/6N and nâ€‰=â€‰10 for KO). k. The splenocytes were isolated from Il27ra+/+, Il27ra+/- and Il27ra-/- mice and protein samples were used for immunoblotting analysis of IL-27RÎ±. Each lane represents one biological independent sample. lâ€“n. Il27ra+/- and Il27ra+/+ mice at 8 weeks of age were fed on HFD for 10 weeks. l. Body weight was recorded each week (nâ€‰=â€‰10 for Il27ra+/+ and nâ€‰=â€‰5 for Il27ra+/-). GTT (m, nâ€‰=â€‰3 for Il27ra+/+ and nâ€‰=â€‰6 for Il27ra+/-) and ITT (n, nâ€‰=â€‰4 for Il27ra+/+ and nâ€‰=â€‰7 for Il27ra+/-) were performed. o. IL-27RÎ± KO (nâ€‰=â€‰18) and WT (nâ€‰=â€‰12) mice at 8 weeks of age were fed on HFD, GTT was performed after 4 weeks of HFD treatment. All experiments were repeated at least twice with similar results. Data are meanâ€‰Â±â€‰s.e.m. of biologically independent samples. Two-tailed unpaired studentâ€™s test (câ€“f & i); two-way ANOVA (h); two-way ANOVA with Sidakâ€™s multiple comparisons test (j & lâ€“o). NS, not significant.
Source data


Extended Data Fig. 3 Reduced energy expenditure and thermogenesis in IL-27 signalling deficient mice.
aâ€“c. IL-27RÎ± KO and WT mice at 8 weeks of age were placed in metabolic cages. The food intake (a, nâ€‰=â€‰8 for WT and nâ€‰=â€‰7 for KO), oxgen consumption (b, nâ€‰=â€‰8) and energy expenditure (c, nâ€‰=â€‰8) were shown. d. BAT and SCW tissues were isolated from WT-ND and IL-27RÎ± KO-ND mice at 6-8 weeks of age, cut into small pieces (~0.003g for BAT and ~0.004g for SCW) and used for detection of basal oxygen consumption rate by Seahorse XF Analyzer (nâ€‰=â€‰5 mice per group, 18 pieces for WT-BAT, 23 pieces for KO-BAT and 17 pieces for SCW samples). e & f. IL-27RÎ± KO and WT mice at 8 weeks of age were fed on HFD for 10 weeks, SCW were collected for RNA-seq analysis. e. Gene set enrichment analysis was performed for indicated pathways. Genes were ranked according to their expression. NES, normalized enrichment score; FDR, false discovery rate. f. Heat maps of differentially expressed genes in indicated pathway. g. Gene expression in SCW from IL-27RÎ± KO and WT mice on normal diet were determined by real-time PCR (nâ€‰=â€‰9 for WT-Ucp1, WT-Cidea, WT-Adipoq and WT-Retn, nâ€‰=â€‰10 for WT-Ppargc1a, WT-Ppara, WT-Cox8b, WT-Cox5a, WT-Prdm16 and WT-Elovl3, nâ€‰=â€‰11 for WT-Pparg, WT-Fabp4 and WT-Lep, nâ€‰=â€‰8 for KO-Ucp1, nâ€‰=â€‰10 for KO-Retn, n=11 for the rest KO mRNAs). h. Survival curve of IL-27RÎ± KO and WT mice fed on ND in response to cold challenge (4 Â°C, nâ€‰=â€‰9 for WT and n=11 for KO). i. Rectal temperature of mice fed on ND in response to cold challenge (4 Â°C, nâ€‰=â€‰9 for WT and nâ€‰=â€‰11 for KO). jâ€“l. EBI-3 KO mice and WT controls fed on normal chow were challenged at 4 Â°C. The survival curve (j) and rectal temperature (k) were recorded and shown (nâ€‰=â€‰5 for WT and n=6 for KO). After 12 hours of cold stimulation, BAT and SCW were collected, lysed and used for immunoblotting analysis of UCP1 (l). m-p. EBI-3 KO mice were i.p. injected with rmIL-27 (100Âµg/kg) or PBS every day for 7 days and then challenged at 4Â°C. m. Rectal temperature of mice in response to cold was shown (nâ€‰=â€‰6). n. Immunoblot analysis of protein extracts from SCW and BAT after 24 hours of cold challenge. UCP1 staining (o) and histology analysis (p) (Scale barâ€‰=â€‰100Âµm). Representative sections were shown. (l & n) Each lane represents one biological independent sample and band densities were quantified with ImageJ, ratios of UCP1/HSP90 were normalized. All experiments were repeated at least twice with similar results. Data are meanâ€‰Â±â€‰s.e.m. Data represent biologically independent samples except for d. Two-tailed unpaired studentâ€™s t-test (d & g); two-way ANOVA (aâ€“c); two-way ANOVA with Sidakâ€™s multiple comparisons test (i, k & m); log-rank test (h & j); Gene Set Enrichment Analysis (e).
Source data


Extended Data Fig. 4 The counteracting obesity effects of IL-27Ra signalling was not through direct actions on CD2+ lymphoid or Lyz2+ myeloid cells.
a. Schematic model for the generation of Il27raflox/flox mice. The Il27ra locus (top) was targeted by the targeting vector (second), which contains the homologous sequence of Il27ra, including two LoxP sites flanking exons 3&4, and a Neo selecting cassette. The linearized vector was subsequently delivered to embryonic stem cells (C57BL/6) via electroporation, followed by drug selection, PCR screening, and Southern Blot confirmation. Homologous recombination resulted in the floxed allele (Third). After confirming correctly targeted ES clones via Southern Blotting, selected clones were used for blastocyst microinjection to produce the F0 generation. The F1 were confirmed as germline-transmitted via crossbreeding F0 with Flp-deleter to delete Neo cassette (Fourth). After Cre recombination, the floxed Il27ra allele will results in the deletion of exons 3 and 4 (bottom). b. Genotyping of Il27raf/f mice. c. IL-27RÎ± expression in spleen from Il27raf/f and WT mice were determined by Real-time PCR (nâ€‰=â€‰6, left) and Western Blot (right, each lane represents one biological independent sample). d. Il27ra gene expression in FACS sorted CD3+ T cells, CD45+ CD19+ B cells, CD45+ Lin- (CD3- CD4- CD8a- CD19- CD11b- Ly6c-) CD90.2+ CD127+ ILCs, CD45+ CD3- NK1.1+ NK cells from the spleen of Il27raf/f and Cd2-Cre Il27raf/f mice were determined by Real-time PCR (nâ€‰=â€‰6, left 4 panels). Thioglycollate was intraperitoneally injected into Il27raf/f and Lyz2-Cre Il27raf/f mice for 4 days, and then the peritoneal macrophages were collected for the detection of Il27ra gene expression by Real-time PCR (nâ€‰=â€‰6, last panel). e-h. Il27raf/f, Cd2-Cre Il27raf/f and Lyz2-Cre Il27raf/f mice at 8 weeks of age were fed on HFD for 10 weeks. e. Body weight was recorded each week (nâ€‰=â€‰21 for Il27raf/f, n=11 for Cd2-Cre Il27raf/f and nâ€‰=â€‰18 for Lyz2-Cre Il27raf/f). GTT (f, nâ€‰=â€‰15 for Il27raf/f, nâ€‰=â€‰11 for Cd2-Cre Il27raf/f and nâ€‰=â€‰19 for Lyz2-Cre Il27raf/f) and ITT (g, nâ€‰=â€‰13 for Il27raf/f, nâ€‰=â€‰12 for Cd2-Cre Il27raf/f and nâ€‰=â€‰19 for Lyz2-Cre Il27raf/f) were performed after 10 weeks of HFD treatment. h. Adipose tissues were collected and weighted after 10 weeks of HFD treatment (nâ€‰=â€‰22 for Il27raf/f, nâ€‰=â€‰11 for Cd2-Cre Il27raf/f and nâ€‰=â€‰19 for Lyz2-Cre Il27raf/f). All experiments were repeated at least twice with similar results. Data are meanâ€‰Â±â€‰s.e.m. of biologically independent samples. Two-tailed unpaired studentâ€™s test (c, d); two-way ANOVA (eâ€“g); one-way ANOVA (h). NS, not significant.
Source data


Extended Data Fig. 5 The phenotypes of IL-27RÎ± KO and WT chimeras in HFD-induced obesity and adaptive thermogenesis.
a. Bone marrow cells from CD45.1 WT strain were transferred into irradiated CD45.2 IL-27RÎ± KO or CD45.2 WT hosts (1â€‰xâ€‰107cells/mouse) to generate chimera. Mice were housed for 8 weeks to reconstitute the immune system. Immune cells were isolated from different tissues as indicated, the percentages of donor (CD45.1+) and host (CD45.2+) cells in CD4+ T (top), CD19+ B (middle) or F4/80+ macrophages (bottom) were analysed via FACS (nâ€‰=â€‰3). bâ€“d. Bone marrow chimeras were generated as in Fig. 3a and fed on HFD. GTT (b, nâ€‰=â€‰13 for WT>WT, nâ€‰=â€‰11 for WT>KO, nâ€‰=â€‰12 for KO>WT and nâ€‰=â€‰10 for KO>KO) and ITT (c, nâ€‰=â€‰5 for WT>WT, nâ€‰=â€‰7 for WT>KO, nâ€‰=â€‰6 for KO>WT and nâ€‰=â€‰6 for KO>KO) were performed after 10 weeks of HFD treatment. d. Epididymal adipose (nâ€‰=â€‰6 for WT>WT, nâ€‰=â€‰4 for the rest groups), subcutaneous adipose, brown adipose tissue and liver (nâ€‰=â€‰6 for WT>WT, nâ€‰=â€‰5 for WT>KO, nâ€‰=â€‰5 for KO>WT and nâ€‰=â€‰4 for KO>KO) were collected and weighted after 10 weeks of HFD treatment. eâ€“g. Chimeric mice fed on normal chow were challenged at 4 Â°C for 12 hours, SCW and BAT were collected for histology analysis (e, H&E, scale barâ€‰=â€‰100Âµm) or immunohistochemical staining of UCP1 (f, scale barâ€‰=â€‰100Âµm). Real-time PCR analysis of gene expression in SCW was also performed and shown (g, in WT>WT group, nâ€‰=â€‰15 for Ucp1, n=16 for Cidea, Ppargc1a and Elovl3, nâ€‰=â€‰17 for Cox8b and Retn, n=18 for the rest genes; in WT>KO group, nâ€‰=â€‰11 for Ucp1, nâ€‰=â€‰12 for Cidea, Ppargc1a, Ppara and Lep, n=13 for Cox8b, Prdm16 and Retn, nâ€‰=â€‰14 for Cox5a and Fabp4, nâ€‰=â€‰15 for Elovl3, Pparg and Adipoq). All experiments were repeated at least twice with similar results. Data are meanâ€‰Â±â€‰s.e.m. of biologically independent samples. Two-tailed unpaired studentâ€™s t-test (a & g); one-way ANOVA (d); two-way ANOVA with Sidakâ€™s multiple comparisons test (b & c).
Source data


Extended Data Fig. 6 Adipoq-Cre Il27raf/f mice were hypersensitive to HFD-induced obesity.
a. Immunoblot analysis of IL-27RÎ± expression in stromal vascular fraction (SVF) and adipocyte fraction of SCW and BAT from WT mice. b. Immunoblot analysis of IL-27RÎ± during the primary beige adipocyte differentiation from SVF of WT SCW. c. IL-27RÎ± expression in adipocyte fraction of eWAT / SCW or spleen from Il27raf/f and Adipoq-Cre Il27raf/f mice were determined by Real-time PCR (above; for Il27raf/f samples, n=6 for eWAT and spleen, nâ€‰=â€‰9 for SCW; for Adipoq-Cre Il27raf/f samples, nâ€‰=â€‰7 for eWAT, nâ€‰=â€‰10 for SCW and nâ€‰=â€‰5 for spleen) and Western Blot (below). d. Primary adipocytes were differentiated in vitro from SCW of Il27raf/f and Adipoq-Cre Il27raf/f mice. IL-27RÎ± protein expression was detected by immunofluorescence. IL-27RÎ± (Red), lipid droplet (Bodipy, Green) and cell nucleus (DAPI, Blue), scale barâ€‰=â€‰20Âµm. eâ€“l. Adipoq-Cre Il27raf/f mice and Il27raf/f controls at 8 weeks of age were fed on HFD for 10 weeks. e. Histology (H&E) staining of epididymal and subcutaneous fat tissue from HFD treated mice. Scale bar=100Âµm. GTT (f, nâ€‰=â€‰9 for Il27raf/f and nâ€‰=â€‰7 for Adipoq-Cre Il27raf/f), ITT (g, n=19 for Il27raf/f and n=14 for Adipoq-Cre Il27raf/f) and the weight of indicated tissues (h, nâ€‰=â€‰9 for Il27raf/f and nâ€‰=â€‰7 for Adipoq-Cre Il27raf/f) were detected after 10 weeks of HFD treatment. i. Histology (H&E) and oil red O staining of liver from HFD treated mice. Scale barâ€‰=â€‰100Âµm. j. Serum cholesterol (CHOL, nâ€‰=â€‰8 for Il27raf/f and nâ€‰=â€‰7 for Adipoq-Cre Il27raf/f) and liver triglyceride (TG, n=9 for Il27raf/f and n=7 for Adipoq-Cre Il27raf/f) were detected. k. Realtime PCR analysis of inflammatory genes expression in eWAT (nâ€‰=â€‰9 for Il27raf/f samples, for Adipoq-Cre Il27raf/f group, nâ€‰=â€‰10 for Il12b, n=13 for Il6 and nâ€‰=â€‰12 for the rest genes). l. Realtime PCR analysis of adipose related genes expression in SCW of mice housed at room temperature (for Il27raf/f samples, nâ€‰=â€‰9 for Ucp1, nâ€‰=â€‰10 for Ppara, Elovl3 and Retn, n=12 for Cox5a and nâ€‰=â€‰11 for the rest genes; for Adipoq-Cre Il27raf/f group, nâ€‰=â€‰12 for Cox5a and Elovl3, nâ€‰=â€‰13 for the rest genes). m. Adipoq-Cre Il27raf/f and Il27raf/f mice fed on normal chow were challenged at 4 Â°C for 12 hours, SCW and BAT were collected for histology analysis (H&E). Scale barâ€‰=â€‰50Âµm. All experiments were repeated at least twice with similar results. Data are meanâ€‰Â±â€‰s.e.m. of biologically independent samples. Two-tailed unpaired studentâ€™s t-test (c, h, jâ€“l); two-way ANOVA with Sidakâ€™s multiple comparisons test (f & g). NS, not significant.
Source data


Extended Data Fig. 7 IL-27 upregulates UCP1 and improves the browning of subcutaneous white adipose tissue.
a. Il27raf/f and Ucp1-Cre-ERT2 Il27raf/f mice at 8 weeks of age were i.p. injected with tamoxifen (2mg/mouse) for 4 times in a period of 7days, after another 7 days, SCWs and BATs were collected and used for immunoblot analysis of IL-27RÎ± expression. b&c. Il27raf/f (n=10) and Ucp1-Cre-ERT2 Il27raf/f (nâ€‰=â€‰12) mice at 8 weeks of age were pre-treated with tamoxifen and then fed on HFD for 10 weeks. GTT (b, nâ€‰=â€‰10 for Il27raf/f and nâ€‰=â€‰12 for Ucp1-Cre-ERT2 Il27raf/f) and ITT (c, nâ€‰=â€‰9 for Il27raf/f and nâ€‰=â€‰12 for Ucp1-Cre-ERT2 Il27raf/f) were performed after 10 weeks of HFD treatment. d. Il27raf/f and Ucp1-Cre-ERT2 Il27raf/f mice fed on normal chow were pre-treated with tamoxifen and then challenged at 4 Â°C for 12 hours, SCW and BAT were collected for histology analysis (H&E). Scale barâ€‰=â€‰200Âµm. e. Primary beige adipocytes were generated in vitro from the SVF of WT SCW and then treated with rmIL-27 (100ng/ml) or PBS for 24 hours. Cells were lysed and protein extracts were used for Immunoblot analysis (each lane represents one biological independent sample). BAT tissue from WT mice was set as positive control. f. Immunoblot analysis of STAT1 phosphorylation in extracts from WT primary beige adipocytes treated with rmIL-27 (100ng/ml) for indicated time. IFN-Î³ (10ng/ml, 30â€‰min) treated splenocytes were set as positive control (Con). gâ€“h. Primary beige adipocytes from SCW of WT mice were generated in vitro. Two different p38 MAPK inhibitor (SB203580, 10ÂµM and SB202190, 5ÂµM) or three STAT3 inhibitor (C188-9, 10ÂµM; stattic, 10ÂµM or HO-3867, 20ÂµM) were added into the culture medium 0.5â€‰h before and in the duration of rmIL-27 treatment (100ng/ml for 12â€‰h). The expression of UCP1 was detected via immunoblot. (e, g & h) Band densities were quantified with ImageJ and normalized. All experiments were repeated at least twice with similar results. Data are meanâ€‰Â±â€‰s.e.m. of biologically independent samples. Two-way ANOVA with Sidakâ€™s multiple comparisons test (b & c).
Source data


Extended Data Fig. 8 IL-27 promotes the activation of thermogenesis with promising therapeutic potential.
aâ€“i. Il27raf/f and Adipoq-Cre Il27raf/f mice were fed on HFD for 32 weeks and then i.p. injected with rmIL-27 (100Âµg/kg) or PBS every other day for 15 days. a. Serum were collected and used for detection of inflammatory factors by Bio-Rad Bio-Plex 200 Multiplexing Analyzer System (nâ€‰=â€‰8 for Il27raf/f + PBS, n=4 for Adipoq-Cre Il27raf/f + PBS and all IL-27 treatment groups). b. Representative histological sections (H&E) of indicated tissues, scale barâ€‰=â€‰500Âµm. c. The percentages of the infiltrating CD4 or CD8 T cells, and the cytokines production in CD4 T cells from liver were analysed by FACS (nâ€‰=â€‰8 for Il27raf/f + PBS, nâ€‰=â€‰4 for Adipoq-Cre Il27raf/f + PBS, nâ€‰=â€‰5 for IL-27 treatment groups). Body weight (d), GTT (e) and ITT (f) of Il27raf/f mice were detected and recorded (nâ€‰=â€‰8 for PBS and n=5 for IL-27). Body weight (g), GTT (h) and ITT (i) of Adipoq-Cre Il27raf/f mice were also detected and recorded (nâ€‰=â€‰4 for PBS and n=5 for IL-27). jâ€“l. Ucp1-Cre-ERT2 Il27raf/f mice were fed on HFD for 12 weeks, pretreated with tamoxifen and then i.p. injected with rmIL-27 (100Âµg/kg) or PBS every other day for 21 days. The body weight (j), glucose tolerance test (k) and insulin tolerance test (l) were detected and recorded (nâ€‰=â€‰5 for PBS and nâ€‰=â€‰6 for IL-27). mâ€“p. UCP1 KO mice were fed on HFD for 20 weeks and then i.p. injected with rmIL-27 (100Âµg/kg) or PBS every other day for 15 days. m. Body weight was recorded at indicated time points (n=6). n. The adipose tissues and livers were collected and weighted after 15 days of rmIL-27 treatment (nâ€‰=â€‰6). GTT (o, nâ€‰=â€‰6) and ITT (p, nâ€‰=â€‰4) were performed after 15 days of rmIL-27 treatment. All experiments were repeated at least twice with similar results. Data are meanâ€‰Â±â€‰s.e.m. of biologically independent samples. One-way ANOVA (a & c), two-way ANOVA (d, g, j & m); two-way ANOVA with Sidakâ€™s multiple comparisons test (e, f, h, i, k, l, o & p); two-tailed unpaired studentâ€™s t-test (n).
Source data


Extended Data Fig. 9 CX3CR1+ cells were an important source of IL-27 during HFD-induced obesity.
aâ€“c. Lyz2-Cre Il27p28f/f and Il27p28f/f littermates at 8 weeks of age were treated with high fat diet (HFD) for 10 weeks. a. Body weight changes were recorded each week (nâ€‰=â€‰9 for Il27p28f/f and nâ€‰=â€‰6 for Lyz2-Cre Il27p28f/f). Intraperitoneal GTT (b) and ITT (c) were performed after 10 weeks of treatment (nâ€‰=â€‰7 for Il27p28f/f and nâ€‰=â€‰6 for Lyz2-Cre Il27p28f/f). dâ€“g. Itgax-Cre Il27p28f/f and Il27p28f/f littermates at 8 weeks of age were fed on HFD for 10 weeks. Body weight changes were recorded each week (d, nâ€‰=â€‰8 for Il27p28f/f and nâ€‰=â€‰15 for Itgax-Cre Il27p28f/f). Intraperitoneal GTT (e, nâ€‰=â€‰8 for Il27p28f/f and nâ€‰=â€‰15 for Itgax-Cre Il27p28f/f) and ITT (f, nâ€‰=â€‰6) was performed after 10 weeks of treatment. g. Adipose tissues were collected and weighted after 10 weeks of HFD treatment (nâ€‰=â€‰8 for Il27p28f/f and nâ€‰=â€‰15 for Itgax-Cre Il27p28f/f). h&i. Adipoq-Cre Il27p28f/f and Il27p28f/f littermates at 8 weeks of age were fed on HFD for 10 weeks. h. Body weight was recorded each week (nâ€‰=â€‰6). i. Intraperitoneal GTT was performed after 10 weeks of treatment (nâ€‰=â€‰6). jâ€“l. Cx3cr1-Cre Il27p28f/f and Il27p28f/f littermates at 8 weeks of age were fed on HFD for 10 weeks. j. Body weight was recorded each week (nâ€‰=â€‰8). Intraperitoneal GTT (k) and ITT (l) were performed after 10 weeks of treatment (nâ€‰=â€‰8). All experiments were repeated at least twice with similar results. Data are meanâ€‰Â±â€‰s.e.m. of biologically independent samples. Two-way ANOVA (a, d & h); two-way ANOVA with Sidakâ€™s multiple comparisons test (b, c, e, f & iâ€“l); two-tailed unpaired studentâ€™s t-test (g).
Source data
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