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							[image: CD4 Antibody in Flow Cytometry (Flow)]   
							Staining of C57Bl/6 splenocytes with Anti-Mouse CD3 APC (Product # 17-0032-82) and 0.06 µg of Rat IgG2a K Isotype Control Super Bright 600 (Product # 63-4321-82) (left) or 0.06 µg of Anti-Mouse CD4 Super Bright 600 (right). Cells in the lymphocyte gate were used for analysis.
						
					

				
			
				
					
						

						
							[image: CD4 Antibody in Immunocytochemistry, Flow Cytometry (ICC/IF, Flow)]   
							Figure 1. MHC II expression on IECs is required for DP IEL differentiation. (A) Representative plots (left) and MHC expression (right; mean +- SEM) on IECs (CD45.2 - EpCAM + gated) in each small intestine segment, duodenum (d), jejunum (j), and ileum (i) of C57BL/6 mice ( n = 6). Expression level is shown as mean fluorescence intensity (MFI). The data shown are representative of six independent experiments. (B) Significantly enriched GO terms of DEGs among IECs sorted from d, j, and i. (C) Heatmap of MHC II-related gene expression in IECs from d, j, and i of the small intestine. The same numbers under d, j, and i correspond to the replicates from the same mouse. (D) GSEA using gene sets of MHC class II biosynthesis (GO:0045342) and antigen processing and presentation via MHC class II (GO:0002504) for duodenal and ileal IECs. ES, enrichment score; NES, normalized enrichment score. (E) Representative plots (left) and DP IEL frequency (right; TCRbeta + CD4 + gated; mean +- SEM) in each small intestine segment of C57BL/6 mice ( n = 6). The gating strategy for DP IELs is shown in Fig. S1 F . The data shown are representative of six independent experiments. (F) Correlation analysis between epithelial MHC II expression and DP IEL frequency by linear regression fit in each intestinal segment ( n = 29). Analysis was performed on pooled data of six independent experiments. R, correlation coefficient; P, significance of the slope. (G) DP IEL frequency in MHC II fl/fl and MHC II ^IEC mic
						
					

				
					
						

						
							[image: CD4 Antibody in Immunocytochemistry (ICC/IF)]   
							Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Immunocytochemistry
						
					

				
					
						

						
							[image: CD4 Antibody in Immunocytochemistry, Immunohistochemistry (PFA fixed) (ICC/IF, IHC (PFA))]   
							Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Immunocytochemistry and Immunohistochemistry (PFA fixed)
						
					

				
					
						

						
							[image: CD4 Antibody in Immunocytochemistry (ICC/IF)]   
							Figure 2 Characterization of Tg8 cells. A ) Pre-tumoral Tg8 and WT thymus have similar distribution of the major lymphocyte populations (DN, DP, CD4 SP and CD8 SP). Representative of more than 20 mice. B ) Surface DLL4 staining of the major thymic populations shown in Figure 1F (left) and mRNA level of Dll4 in DN, DP and SP thymocytes calculated by real-time PCR (right). C ) Pre-tumoral spleens from Tg8 mice accumulate CD4 + CD8 + DP cells. Shown are representative spleens from 4 week-old Tg8 and WT mice. D ) Normal splenic architecture in pre-tumoral 3 week-old Tg8 mice. Low power resolution confocal images of Tg8 (top) and WT (bottom) frozen spleen sections. The white pulp can be identified by T cell staining (anti-CD4 and anti-CD8) and B cell staining (anti-B220), and the surrounding red pulp appears in dark. White bar = 100 mum. E ) High power resolution of the PALS area of the spleen. Arrowheads point to some of the DP cells. White bar = 6.25mum. F ) Peripheral T cells in Tg8 mice, but not WT mice, express surface DLL4. CD4 SP, CD8 SP and DP cells, gated as in Figure 2C) , were stained with anti-DLL4. Representative of more than 20 mice.
						
					

				
					
						

						
							[image: CD4 Antibody in Immunohistochemistry (Frozen) (IHC (F))]   
							Figure 4 Expression of IL-16 by infiltrating immune cells in EAE mice. Spinal cord and brains were harvested from EAE and PBS control mice. Tissue was co-stained with IL-16 (green) and CD45, CD4, or F4/80 (all red). Representative images of spinal cord ( A - C ), cerebellum ( D ) and hippocampus ( E ) tissues are shown. Dotted white lines indicate spinal cord section edges. White arrows indicate areas of colocalization. Percentage of double-positive cells in each group within the spinal cord ( A - C ), hippocampus ( F , G ) and cerebellum ( H , I ) were quantified with results expressed as the mean +- SEM. N = 5. Statistical significance was determined by one-way ANOVA with Bonferroni post hoc tests. * p < 0.05, ** p < 0.01, *** p < 0.001 versus PBS or comparison groups are indicated by the bar lines.
						
					

				
					
						

						
							[image: CD4 Antibody in Immunohistochemistry (Frozen) (IHC (F))]   
							Figure 3 Expression of CD4 in the CNS tissues of EAE mice. Brain and spinal cord tissues harvested from EAE and PBS control mice were stained with anti-CD4 antibody and counterstained with haematoxylin in ( A ) spinal cord, ( B ) hippocampus or ( C ) cerebellum. Representative images are shown. Percentage of CD4 positive cells in each group was quantified with results expressed as the mean +- SEM. N = 5. Statistical significance was determined by one-way ANOVA with Bonferroni post hoc tests. * p < 0.05, ** p < 0.01, *** p < 0.001 versus PBS or comparison groups are indicated by the bar lines.
						
					

				
					
						

						
							[image: CD4 Antibody in Immunohistochemistry (IHC)]   
							Histological analysis of the rats' footpads in very early stages of adjuvant-induced arthritis. Inflammatory infiltrates in footpads after injecting a saline solution and Complete Freund's Adjuvant (CFA) at 24 and 48 h through hematoxylin and eosin (H&E) stains are shown in Row 1. Immunodetection of CD4, CD8, and CD68 in CFA-injected footpads at 24 and 48 h are shown in Rows 2, 3, and 4, respectively. CD4, CD8, and CD68 expressions were quantified with the ImageJ program and the IHC toolbox. The DAB color was extracted from each image, and the maximum and mean gray values were obtained. Each image's optical density (OD) was obtained with log10(maximum gray value/mean gray value). The OD means and standard deviations were calculated and graphed. Student's t -test was used to compare the expression at 24 h and 48 h.
						
					

				
					
						

						
							[image: CD4 Antibody in Immunohistochemistry (IHC)]   
							Regulatory T-cell recruitment to HNSCC tumor sites is inhibited by dietary black raspberry extract administration. (A) Multiplex confocal microscopy images of representative tongues taken from each mouse group. For each image, individual stains and composite images are shown. Each tongue was stained for DAPI (blue), CD4 (red), and FoxP3 (green). FoxP3 + CD4 + cells were quantified using ImageJ. (B) Western blot demonstrating FoxP3, and GAPDH protein content of tongue lysates isolated from sentinel, 4NQO, and 4NQO+BRB-E groups. Average protein intensity of Western blot bands was measured for several samples using ImageJ. (C) RT-qPCR data of tongue homogenate taken from sentinel or cancer-bearing mice receiving the control diet or the black raspberry extract supplemented feed for Foxp3, Il2r , and Ctla4 . Data are represented as fold change relative to the Bactin control. * p -value < 0.05; ** p -value < 0.01; *** p -value < 0.001; # p -value < 0.1 for comparisons of BRB-E treatment groups to the 4NQO-exposed control diet group using Student's t -test.
						
					

				
					
						

						
							[image: CD4 Antibody in Immunohistochemistry (IHC)]   
							Figure 2 Gradual increase in T-cell infiltration during oral tumor progression. ( A ) Immunohistochemistry for CD3, CD4, CD8 in normal tongue and papillomas or SCCs induced by 4NQO. Quantification of the staining is shown on the right panels. Bar = 50 mum. ( B ) Analysis of the CD4 staining according to the p53 status of the mice. ( C ) Analysis of the CD8 staining according to the p53 status of the mice. OM(Unt): Oral mucosa from untreated mice; OM(Car): Oral mucosa from mice that had been treated with 4NQO; Pap: Papilloma; SCC: Squamous cell carcinoma. * p < 0.05, ** p < 0.01, *** p < 0.001.
						
					

				
					
						

						
							[image: CD4 Antibody in Immunohistochemistry (IHC)]   
							Fig. 2 tPA -/- mice show reduced CD4 + T cell infiltration than WT in the spinal cord. Absolute number of infiltrated a CD4 + , b CD8 + , and c FoxP3 + T cells in spinal cords of WT and tPA -/- EAE mice measured by Malassez cell counting and flow cytometry. Results are expressed as mean + SEM. N = 6 (WT) and N = 3 (tPA -/- ). * P < 0.05. d Percentages of T cell subtypes relative to total CD3 + T cell number in the spinal cord of tPA -/- and WT EAE mice. e Photomicrographs show representative immunofluorescence staining (from N = 3 for tPA -/- and WT) for CD3, CD4, and COLIV markers in the lower thoracic region of mice spinal cords. Nuclei were counterstained with DAPI (blue). f Scheme describing the different parts of the spinal cord. g and h Quantification of the average density of CD4 + T cells within infiltrated areas in g the whole spinal cord and in h individual segments ( Cerv. cervical, Upper Th. upper thoracic, Lower Th. lower thoracic, L/Sacr. lumbar/sacral. ( N = 3). * P < 0.05. i and j Intracytoplasmic cytokine detection by flow cytometry in splenocytes from tPA -/- and WT EAE mice (10 days post-immunization) after stimulation with PMA/ionomycin. Graphs show the percentage of CD4 + /IFN-gamma + T cells and CD4 + /IL-17 + T cells. N = 7 (WT) and N = 7 (tPA -/- ). ** P < 0.01
						
					

				
					
						

						
							[image: CD4 Antibody in Immunohistochemistry (IHC)]   
							Figure 5 Synergistic inhibition of tumor growth with dual targeting malignant cells and tumor stroma. Tumors tissues in colorectal liver metastasis (CRLM) model, were isolated 14 days after various treatments, and a) representative immunofluorescence staining analysis of Ki67, C-caspase3, CA9 and CD31 in tissues were obtained for the changes in the tumor environment (TME). Statistical analysis of a functional parameter type, such as b) cancer cell proliferation by Ki67, c) cellular apoptosis by C-caspase3, and d) hypoxia signal by CA9+, and e) regressive vasculature by CD31. f) Representative immunofluorescence staining analysis of CD4, CD8, and F4/80 in CRLM tumor tissues. g) Statistical analysis of CD4, CD8, and F4/80-positive cells in each field. n > 5 fields from four tumors. Bar graphs show the mean +- SD. * p < 0.05, ** p < 0.01, and *** p < 0.001. ns: no significance. Scale bar, 50 um.
						
					

				
					
						

						
							[image: CD4 Antibody in Immunohistochemistry (IHC)]   
							Figure 2. Histopathology of enlarged RHOA p.Gly17Val transgenic lymph nodes. (a, b) A lymph node from wild type mouse shows lymphoid aggregates in the cortex without germinal centers. The boxed region in A is shown in an enlarged form in B. (c, d). A lymph node from mutant mouse shows mixed cortical and paracortical hyperplasia with lymphoid follicles with germinal centers (GC). The boxed region in C is shown in an enlarged form in D. (e) The medullary area of lymph node is infiltrated by numerous plasma cells with readily recognizable morphology (see the higher magnification inset; also see supplementary material, Figure S2). (f, g) Occasionally, neutrophil infiltration (F and inset) and immunoblasts (G and arrow) are noted. (h-l) Immunoarchitecture of lymph node is shown by PAX5 (h), CD3 (i, j) and CD4 (k, l) staining. The boxed regions in I and K are shown in enlarged forms in J and L, respectively. (m-r) Sections from transgenic lymph nodes were also stained for PD-1 (m, n, q) and CD21 (o, p, r). The boxed regions in M and O are shown in enlarged forms in N and P, respectively. The region with asterisks in M and O are shown in enlarged forms in Q and R, respectively. Germinal center (arrow) is highlighted by nodular aggregates of CD21+ cells with dendritic pattern (o, p). PD-1+ cells are frequently observed in interfollicular area as well as within germinal center (m, n, q). Of note, CD21+ cells are also observed in extra-germinal center area (asterisks; O, R), where PD-1
						
					

				
					
						

						
							[image: CD4 Antibody in Immunohistochemistry (IHC)]   
							Figure 5 Total nutrition formula enhances the anticancer immunity of radiotherapy. ( A ) Hematoxylin and eosin (H&E) staining of lung tissues. Spots indicate metastatic tumors. Scale bar = 200 mum. ( B ) Immunofluorescence analysis for CD4+ (green) and CD8+ (red) T cells in inoculated tumor tissues. Scale bar = 200 mum. ( C ) Immunofluorescence analysis for CD4+ (green) and CD8+ (red) T cells in lung tissues. Scale bar = 200 mum. ( D ) The relative expression level of PD-L1 mRNA in the inoculated tumor. ( E ) The relative expression level of PD-L1 mRNA in the lung metastatic tumor. Six tissue sections of each group were selected for immunofluorescence analysis and statistical analysis. Data are expressed as means +- SD. ***, p < 0.001 as compared to the T group. ###, p < 0.001 as compared between two groups.
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							Fig. 1 STING deficiency impacts the differentiation of MZ and GC B cells, but not the development of BM B cells. Cells from BM of 6- to 8-week-old WT and Sting KO mice ( n = 6) were labeled with Abs specific for surface markers of pre-pro (A), pro (B), early-pre (C), late-pre (D), immature (E), and recirculating mature B cells (F) and analyzed by flow cytometry. Shown are the average percentages (+-SD) and numbers of total cells extracted from BM ( A ), and the average mean fluorescence intensity (MFI) of CD127 in B cell subsets ( B ). Splenic cells were stained with Abs specific for surface markers of T1, T2, FO ( n = 6), MZ, and GC ( n = 5) B cells. Samples were analyzed using flow cytometry. Shown are the average percentages (+-SD) and numbers of subpopulations in spleen ( C to G ). Immunofluorescence staining of spleen sections from WT and Sting KO mice. Shown are representative follicles using pseudocolors: B220 (blue), CD4 (red), and GL7 (green); 20x objective; scale bars, 50 mum ( H ). H&E staining of spleen sections from 8-week-old WT and Sting KO mice. Scale bars, 200 mum ( J ). Quantification of the area of GCs and follicles from four mice ( I and K ). * P < 0.05; ** P < 0.01; **** P < 0.0001.
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							Figure 2  Recruitment of CD8+, CD4+ and Foxp3+ cells into oral lesions in response to anti-PD-1 treatment. (A) Immunohistochemical staining for CD8, CD4 and Foxp3 in low-grade oral lesions induced by 4-NQO in control and anti-PD-1-treated mice. (B-C) Quantification of the number of positive cells for the indicated markers in (B) low-grade and (C) high-grade lesions. *P
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							Figure 4 Protein delivery efficiency of dNP2 in brain and spinal cord. 2.5 mg dTomato, Hph-1-, TAT-, and dNP2-dTomato proteins were intravenously injected into 8-week-old male C57BL/6 mice through the tail vein after anaesthesia for real-time live confocal microscopic analysis. ( a ) Mouse brains were observed at 40 min after injection via multi-photon confocal microscopy using a 3D lateral view and 3D top view or magnified 3D top view (Scale bar, 100 mum). ( b ) The fluorescent diffusion of the dNP2-dTomato protein out of blood vessels in the brain was monitored from 20-120 min (Scale bar, 50 mum). ( c ) Co-localization of the dNP2-dTomato (red) signal with fluorescent signals specific for various cell types, including neurons (NeuN, green), astrocytes (GFAP, green), and microglia (Iba-1, green), in frozen sectioned brain tissue following confocal microscopy ( x 400, Scale bar, 50 mum) is indicated by white arrows. White boxes in the merged images are magnified regions. ( d - e ) EAE was induced in mice as described in the Materials and Method section, 2.5 mg of the dTomato or dNP2-dTomato proteins were subsequently injected intravenously. After 1 h, the brain and spinal cord tissues were harvested and prepared as frozen slides. ( d ) The cellular localization of the dNP2-dTomato protein in the brain or spinal cord tissues was visualized by fluorescence microscopy ( x 100; Scale bar, 200 mum, x 400; Scale bar, 50 mum). ( e ) The co-localization of the dNP2-dTomato protein wi
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							Knockdown of ZDHHC3 expression suppresses tumor growth and induces immune effector cell infiltration in Panc 02 tumors. A Western blot assay detecting the protein level of ZDHHC3 in Panc 02 cells that were transfected with the control-shRNA or ZDHHC3-shRNA; the stable clones were used in subsequent experiments. B Subcutaneous tumor growth curves: 5 x 10 6 stably-expressing shZDHHC3 Panc 02 cells or shControl Panc 02 cells were injected in the right flank of C57BL6/J mice ( n = 8 mice per group). C , D The tumor weight ( C ) and survival rate ( D ) of shControl and shZDHHC3 Panc 02 tumors were recorded at the end of the experiment. E - H The tumor tissues at the end point were digested into single-cell suspension and analyzed by flow cytometry. Then, cells were gated on single cells and selected on Live/Dead dye staining. Only live cells were included in the further analysis. Flow cytometry analysis of the number of NK cells (CD45 + CD3 - NK1.1 + ) ( E ), CD8 + T cells (CD45 + CD8 + ), CD4 + T cells (CD45 + CD4 + ) ( F ), DCs (CD45 + CD11b + CD11c + ) ( G ), type 1 macrophages (M1) (CD45 + CD11b + F4/80 + CD206 - ), and type 2 macrophages (M2) (CD45 + CD11b + F4/80 + CD206 + ) ( H ) infiltrating subcutaneous tumors, namely shControl and shZDHHC3 Panc 02 tumors at day 23. Percentages indicate different immune cell populations amongst live CD45 + immune cells. I Western blot assay detecting the protein level of PD-L1 in control, ZDHHC3-knockdown, and ZDHHC3-knockdown with PD-L1
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							Increased type I IFN expression by SARS-CoV-2 spike protein. Splenocytes were collected from mice in the Control and Spike groups for flow cytometric analysis. The population of CD4 + IFN-alpha + , CD4 + IFN-gamma + (Th1), CD4 + IL-4 + (Th2), CD4 + IL-17 + (Th17), and CD4 + CD25 + FOXP3 + (Treg) cells were measured by flow cytometry in splenocytes of the Control and Spike groups. * P < 0.05 (unpaired/two-tailed t test)
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							Effects of single or combined TRAF6 KO and MALT1 paracaspase mutation on signaling in CD4 + T cells. (A) Schematic overview of the four conditional mouse strains used in the analyses. (B) Western blots showing MALT1 substrate cleavage in unstimulated purified CD4 + T cells from Wt het , T6- DeltaT; M1 PD-T, Traf6 -DeltaT and Malt1 PD-T mice (two independent mice each). Asterisks indicate unspecific signals. (C) Analyses of NF-kappaB activation (EMSA), p65 phosphorylation and MALT1 substrate cleavage (Western blot, WB) in PMA/Ionomycin (P/I) stimulated purified CD4 + T cells of mice as depicted in (A) . (D) Expression of ICOS on CD4 + and CD8 + T cells by flow cytometric analysis of spleen of mice as depicted in (A). Bars show the means +- SEM, and P values were calculated by one-way ANOVA with Tukey's multiple comparison test. All analyses were performed with mice 9-11 weeks of age. Each dot represents one mouse. Ct, C-terminus; l.e., long exposure.
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							Effects of single or combined TRAF6 KO and MALT1 paracaspase mutation on Treg cell frequencies, TNFalpha and anti-dsDNA autoantibodies. (A, B) Flow cytometric analysis of splenic CD4 + FoxP3 + regulatory T (Treg) cells (A) with relative numbers of Treg cells from thymus, spleen and peripheral lymph nodes (B) of Wt het , T6- DeltaT; M1 PD-T, Traf6 -DeltaT and Malt1 PD-T mice. (C) Concentration of the cytokine TNFalpha in sera of mice as depicted in (A) . Right graph depicts TNFalpha concentrations in 11-13 week old Traf6 -DeltaT mice. (D) Concentrations of anti-dsDNA immunoglobulins in sera of mice as depicted in (A) . Bars show the means +- SEM, and P values were calculated by one-way ANOVA with Tukey's multiple comparison test. All analyses were performed with mice 9-11 weeks of age except where otherwise stated. Each dot represents one mouse.
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							Effects of single or combined TRAF6 KO and MALT1 paracaspase mutation on T cell activation. (A-D) Flow cytometric analysis of CD44 and CD62L expression on CD4 + (A, B) and CD8 + (C, D) T cells with relative numbers of T EM (CD44hi CD62Llo), T CM (CD44hi CD62Lhi) and T naive (CD44lo CD62Lhi) cells in spleen of Wt het , T6- DeltaT; M1 PD-T, Traf6 -DeltaT and Malt1 PD-T mice. (E) Flow cytometric analyses of CD4 + and CD8 + CD44hi CD62Llo T EM cells from lymph nodes of mice as depicted in (A) . (F) Relative numbers of CD3 + CD69 + T lymphocytes in spleen and lymph nodes of mice as depicted in (A) . Bars show the means +- SEM, and P values were calculated by one-way ANOVA with Tukey's multiple comparison test. All analyses were performed with mice 9-11 weeks of age. Each dot represents one mouse.
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							Figure 3 ILC2 deficiency blocks IL5-dependent EOS generation. FACS analysis of A) splenic CD11b + Siglec-F + EOS, B) CD11b + Ly6G + neutrophils, C) CD11b + Ly6C hi and CD11b + Ly6C lo monocytes, D) CD11c + MHC-II + DCs, and E) CD4 + CD8 - and CD4 - CD8 + T cells from Il7r Cre/+ and Rora fl/fl Il7r Cre/+ mice after peri-aortic CaPO 4 -induced AAA. F) Blood IL5 levels in Il7r Cre and Rora fl/fl Il7r Cre/+ mice at 7 d after peri-aortic sham or CaPO 4 injury-induced AAA. G) FACS analysis of CD11b + Siglec-F + EOS in bone-marrow cells from Rora fl/fl Il7r Cre/+ mice after 12 d of culture with or without ILC2 lysates from WT and Il5 -/- mice, or 2 ng mL -1 of IL5 as a positive control. Data are mean+-SEM. n = 3-16 per group. * p < 0.05, ** p < 0.01, *** p < 0.001, A-E) nonparametric Mann-Whitney U test, or F,G) one-way ANOVA test.
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							Effects of ABX on spleen weight and spleen cell types A: Schedule of the experiment. ABX or water was injected as drinking water for 14 days. Fresh feces samples were collected in the morning of day 15. Subsequently, plasma, spleen, and cerebral cortex were collected in the same day. B: ABX induced a significant reduction in spleen weight in mice (Two-tailed unpaired Student's T test, P < 0.0001). Representative photograph of spleen from the two groups. C: FACS analysis of spleen cell populations in all mice (Mann-Whitney test: 11b + Ly6c + neutrophils, P = 0.0207; NK1.1 + NK cells, P = 0.0207; F4/80 + macrophages, P = 0.0070; CD3 + CD8 + T cells, P = 0.002). D: Representative FACS dot plots of neutrophils, NK cells, macrophages, and CD8 + T cells. E: Spearman correlation analysis of spleen cell population and spleen weight in all mice. Values represent mean +- S.E.M. (CON: n = 8. ABX: n = 9). *P < 0.05, **P < 0.01, ***P < 0.001. N.S. : not significant. Fig. 1
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							4 FIGURE Mitigation of T-cell activation by CalD-modulated alveolar macrophages (AMs). (a) Flow cytometry analysis of IL-4, IL-5, and IL-13-expressing CD4 + T-cells from digested lung single cell suspension (n = 6). (b) Representative images of primary AMs (x200) stained with chemokines CCL17 and CCL22 antibodies with corresponding quantitative analysis (n = 5). (c) Effect of CalD on production of chemokines CCL17 and CCL22 in IL-4/IL-13-stimulated primary AMs in vitro (n = 6). (d) Flow cytometry analysis of CD80-expressing AMs from digested lung single cell suspension (n = 6). Values are expressed as mean +- SEM. # P < 0.05 compared with medium or saline control and * P < 0.05 compared with vehicle control 0.01% DMSO or hydroxypropyl methylcellulose (HMC) by one-way ANOVA followed by Dunn's post hoc test. HDM, house dust mite; pred, prednisolone; Sal, saline.
						
					

				
					
						

						
							[image: CD4 Antibody in Flow Cytometry (Flow)]   
							Figure 5 KLPJ -mediated colitis depends on IL18. ( A ) Schematic of the experiment for the effects of IL18 blocking reagent (IL18 Binding protein isoform d) on KLPJ- mediated colitis. ( B ) Colon lengths in mice (n = 6). ( C ) ELISA of tumor necrosis factor alpha (TNFalpha), IL6, and IL18 in the colon tissues in mice (n = 6). ( D ) Flow cytometry of CD11b + Gr1 + , CD4 + IFNgamma + , and MHCII + Ly6C + cells in mice (mixed sample per 2 mice, n = 6). ( E ) CFU of KLPJ in the colon contents of mice. For CFU in bacteria-infused mice, 10 9 bacteria were orally infused and then CFU were counted after 7 days. ( F ) Schematic of the experiment for KLPJ -mediated colitis in WT and IL18 KO mice. ( G ) Colon lengths of WT and IL18 KO mice (n = 6). ( H ) ELISA of IL18 in the colon tissues in WT and IL18 KO mice (n = 6). ( I ) Flow cytometry of immune cells in the colon tissues of WT and IL18 KO mice (mixed sample per 2 mice, n = 6). ( J ) CFU of KLPJ in the colon contents of WT and IL18 KO mice. For CFU in bacteria-infused mice, 10 9 bacteria were orally infused and then CFU were counted after 7 days. ( B-F ) Mice with (WT+18BPd+PBS or WT+18BPd+KLPJ) or without (WT+BPS or WT+KLPJ) IL18 blocking reagent (IL18BPd) and with (WT+18BPd+KLPJ or WT+KLPJ) or without (WT+18BPd+PBS or WT+BPS) KLPJ (KLPJ); ( H-L ) WT and IL18 KO mice with (WT+KLPJ or IL18KO+KLPJ) or without (WT+BPS or IL18KO+BPS) gavage of KLPJ . Student t test. ** P < .01 and *** P < .001. Data are representative of at least 2 ex
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							Figure 8 KLPJ -mediated colitis depends on caspase-1/11, but not NLRP3 or NLRC4. ( A ) Schematic of the experiment for the effects of caspase-1/11 KO (CKO), NLRP3 KO (N3KO), and NLRC4 KO (N4KO) on KLPJ- mediated colitis. ( B ) Colon length in caspase-1/11 KO (CKO+KLPJ), NLRP3 KO (N3KO+KLPJ), and NLRC4 KO (N4KO+KLPJ) or WT (WT+KLPJ) mice after infusing KLPJ (n = 6). WT+PBS, CKO+PBS, N3KO+PBS and N4KO+PBS, controls. ( C ) ELISA of tumor necrosis factor alpha (TNFalpha), IL6, and IL18 in the mixed samples of colon tissues of WT and caspase-1/11 KO mice (n = 6). ( D ) CFUs of KLPJ in colon contents of mice. Bacteria (10) were orally infused and then CFU were counted after 7 days. ( E ) Schematic of the effects of KLPJ on the DSS-mediated colitis in CKO mice. ( F ) Survival rates of WT and their littermate caspase-1/11 KO mice (n = 12) after DSS. ( G ) Body weight changes of WT and their littermate caspase-1/11 KO mice (n = 12) after DSS. ( H ) DAI of WT and their littermate caspase-1/11 KO mice (n = 12) after DSS. ( I ) Colon length of WT and their littermate caspase-1/11 KO mice (n = 6) after DSS. ( J ) H&E staining of colon tissues of WT and their littermate caspase 1/11 KO mice (3 slides/mouse, n = 6) after DSS. Scale bars : 40 mum. ( K ) ELISA of TNFalpha, IL6, and IL18 in the mixed samples of colon tissues of WT and their littermate caspase-1/11 KO mice (n = 6) after DSS. ( L ) Flow cytometry of CD45 + CD11b + Ly6G + , CD45 + CD11b + CD103 - MHCII + Ly6C + , or CD45 + CD4 +
						
					

				
					
						

						
							[image: CD4 Antibody in Flow Cytometry (Flow)]   
							Isolated KLPJ promotes DSS-mediated colitis. ( A ) Schematic of the experiment for the effects of KLPJ on DSS-mediated colitis. ( B ) Survival rate of KLPJ or E coli -infused mice after DSS (n = 12). ( C ) Body weight of KLPJ or E coli -infused mice after DSS (n = 12). ( D ) DAI of mice after DSS (n = 12). ( E ) Colon length of mice after DSS (n = 6). ( F ) ELISA of tumor necrosis factor alpha (TNFalpha), IL6, and IL18 in the colon tissues of mice (n = 6) after DSS. ( G ) Flow cytometry of CD4 + IFNgamma + cells in the colon tissues of mice after DSS (n = 6). Control indicates IFNgamma isotypic control. ( H ) Flow cytometry of CD11b + MHCII + Ly6C + inflammatory macrophages in the colon tissues of mice after DSS (n = 6). Control indicates isotypic control. ( I ) H&E staining of colon tissues of mice after DSS (3 slides/mouse, n = 6). Mice with ( KLPJ or E coli ) or without (PBS) the gavage of KLPJ or E coli . PBS indicates control. Dashed outline indiates that H/E staining on the right is from this region. Scale bar : 40 mum. ( J ) Schematic of the experiment for the effects of KLPJ on SPF WT or antibiotics-treated mice in DSS-mediated colitis. ( K ) Colon length of SPF after gavage using KLPJ or pan-antibiotics-treated mice after DSS (n = 6). ( L ) ELISA of TNFalpha, IL6, and IL18 in the colon tissues of SPF mice after gavage by KLPJ or pan-antibiotics-treated mice (n = 6) after DSS. ( M ) Colon length of pan-antibiotics-treated mice after gavage by E coli and/or KLPJ after
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							Isolated KLPJ induces colitis in pan-antibiotics-treated mice. ( A ) Schematic of the experiment for KLPJ -induced colitis. ( B ) Body weights of mice (n = 9). ( C ) Colon length in mice (n = 6). ( D ) ELISA of tumor necrosis factor alpha (TNFalpha), IL6, and IL18 in the colon tissues of mice (n = 6). ( E ) CFU of KLPJ or E coli in the colon contents of mice. For CFU in the bacteria-infused mice, 10 9 bacteria were orally infused and then CFU were counted after 7 days. ( F ) Flow cytometry of CD11b + Ly6G + cells in the colon tissues of mice (n = 5). Control indicates Ly6G isotypic control. ( G ) Flow cytometry of CD4 + IFNgamma + cells in the colon tissues of mice (n = 5). Control indicates IFNgamma isotypic control. ( H ) Flow cytometry of NKp46 + IFNgamma + cells in the colon tissues of mice (n = 5). Control indicates isotypic control. ( I ) Flow cytometry of CD11b + MHCII + Ly6C + inflammatory macrophages in the colon tissues of mice (n = 5). Control indicates isotypic control. Mice with ( KLPJ or E coli ) or without (PBS) gavage of KLPJ or E coli ; PBS indicates control. ( B ) One-way analysis of variance test; ( C-I ), Student t test. ** P < .01 and *** P < .001. Data are representative of at least 2 experiments. FITC, fluorescein isothiocyanate; SSC,SideScatter.
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							Schistosome infection-induced thymic involution links to T cell aging in mice. a - c Representative morphology and quantified weight and cellularity of thymus from uninfected mice or mice 3, 4, 5, 6, 7, or 8 weeks after infection ( n = 4 mice). 6 W, P = 0.0265 (weight) or 0.0091 (cells); 7 W, P < 0.0001 (weight) or 
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							Fig. 6 EV-TbetaRII antagonizes the anti-tumor immunity and thus elevates tumor growth. a - j Experimental analysis in vivo: BALB/c mice were nipple injectied with 4T1 cells (2 x 10 5 cells per mouse) expressing control shRNA or doxycycline-inducible shRNA targeting TbetaRII (shTbetaRII) and tumors were grown for 3 weeks, followed by the administration of doxycycline (Dox) ( a left panel). Primary tumor formation in each group at day 21 after implantation is shown ( n = 6 mice per group); Normalized BLI signals ( a right panel). Percentage of TbetaRII + crEVs in plasma from mice b . Immunoblot analysis of TbetaRII in primary tumor, metastatic tumor and circulating EVs from plasma in mice c . Representative BLI signals of primary tumor d . Normalized BLI signals (left panel) and representative bioluminescent view of isolated lung (right panel) e ; Scale bar, 2 mm. FACS analysis and quantification of the percentage of CD8 + or CD4 + cells from lymph nodes f and spleen g ; FACS analysis and quantification of IFNgamma + h or GZMB + i of CD8 + cells in tumor-infiltrating lymphocytes (TIL) populations from mice. FACS analysis and quantification of the percentage of tregs j . k Experimental analysis in vivo: BALB/c mice were nipple injected with 4T1 cells (5 x 10 5 cells per mouse), followed by tail vein-injection of EVs derived from control 4T1 cells (TbetaRII + ) or TbetaRII knock-out 4T1 cell (TbetaRII - ) (50 mug per mouse every other day) for 3 weeks (left) ( n = 5 mice per grou
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							Figure 3 T cells from Fng LMR and Fng mutant mice exhibit increased levels of cell surface N1 after activation in culture. A , representative flow cytometric dot plot showing CD4+ and CD8+ splenocytes used to analyze cell surface N1 expression. Flow cytometry profiles show N1 cell surface expression on CD4+-CD8+ enriched ( gray profile ) or anti-CD3/CD28 activated ( solid line ) T cells. B , fold-change in mean fluorescence index (MFI) of cell surface N1 in activated T cells compared to enriched T cells. Fng LMR mice express one allele of each Fng gene; Lfng, Mfng , or Rfng mice express one allele of the single Fng gene noted; Fng tKO mice express no Fng genes. Each symbol in the graphs represents the fold increase in N1 expression following activation of T cells from one mouse. Error bars reflect +- SD. tKO, triple knockout.
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							Adoptive transfer of tolDCs restores the balance of Th17/Treg cells in experimental colitis mice. On day 3 after TNBS administration, the mice from each group were euthanized to collect cells from the spleen, and MLNs were collected and stained with anti-CD4, anti-CD25, intracellularly stained with anti-IL-17A and anti-Foxp3. The percentages of Th17 and Treg cells were measured by flow cytometry. Data are shown in the form of flow cytometry chart or expressed as the Mean +- SD (n = 5 mice per group). A , C The representative plots of Th17 and Treg cells in spleen. B , D Quantitative analysis of the percentages of Th17 and Treg cells in spleen. G The representative plots of Th17 and Treg cells in MLNs. F , H Quantitative analysis of the percentages of Th17 and Treg cells in MLNs. MLNs, mesenteric lymph nodes. * P < 0.05, ** P < 0.01, *** P < 0.001. ns, not significant
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							Deletion of Ddb1 leads to cell cycle arrest and caspase-dependent cell death. (A) Cell cycle analysis of activated CD4 + T cells by EdU incorporation assay in the spleen of Ddb1-TaKO and WT mice at day 8 after LCMV Armstrong infection. Percentage of each phase in cell cycle is shown on the graph. (B) Frequency (among activated CD4 + T cells) of each phase in cell cycle in the spleen of mice as in (A) (n = 4). (C) Naive CD4 + T cells purified from Ddb1-TaKO and WT mice were co-cultured with APCs in the presence of 1 mug/ml anti-CD3 and anti-CD28. Cell cycle analysis of CD4 + T cells by EdU incorporation assay at day 3. Percentage of each phase is shown on the graph. (D) Frequency of each phase in cell cycle as in (C) . (E) Flow cytometry of in vitro activated CD4 + T cells in co-cultured system for indicated days as in (C) Numbers adjacent to outlined areas indicate percentage of Annexin V + 7AAD + apoptotic CD4 + T cells. (F) Frequency of apoptotic (Annexin V + 7AAD + ) CD4 + T cells in (E) . (G) Immunoblot analysis of lysates of in vitro activated Ddb1-TaKO and WT CD4 + T cells in co-cultured system for 3 days as in (C) , probed with anti-caspase antibodies. (H) Live cell number of in vitro activated Ddb1-TaKO and WT CD4 + T cells in co-cultured system in the presence or absence of caspase inhibitors for 3 days as in (C) Each symbol represents an individual mouse or individual well of cells; small horizontal lines indicate the mean ( +- s.d.). ns, not significant; *P < 0.05;
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							Ddb1 is intrinsically required for expansion of T FH cells but not for their differentiation per se . (A) Schematic diagram of SMARTA T-cell mix transfer experiments. Donor SMARTA CD4 + T cells from Ddb1-TaKO SMARTA mice (CD45.1 + ) and WT SMARTA mice (CD45.1 + CD45.2 + ) were mixed in a 1:1 ratio, and cells were adoptively transferred into WT mice (CD45.2 + ), follow by LCMV Armstrong infection. (B) Flow cytometry of CD4 + T cells in the spleen of mice generated in (A) , assessed at days 2, 3, and 8 after LCMV Armstrong infection. Numbers adjacent to outlined areas indicate percentage of donor SMARTA CD4 + T cells. (C) Frequency (among CD4 + T cells) and total cell number of donor SMARTA CD4 + T cells in the spleen of mice in (A) (n = 6). (D) Flow cytometry of donor WT or Ddb1-TaKO SMARTA CD4 + T cells in the spleen of mice in (A) at day 8 after LCMV Armstrong infection. Numbers adjacent to outlined areas indicate percentage of CXCR5 + SLAM lo T FH cells (top) or CXCR5 + PD1 + GC T FH cells (middle) or CXCR5 + Bcl-6 + GC T FH cells (bottom). (E) Frequency (among donor SMARTA CD4 + T cells) and total cell number of T FH cells and GC T FH cells in donor WT or Ddb1-TaKO SMARTA CD4 + T cells at day 8 after LCMV Armstrong infection (n = 6). Each symbol represents an individual mouse, small horizontal lines indicate the mean ( +- s.d.). ns, not significant; **P < 0.01; ***P < 0.001; ****P < 0.0001 (Student's unpaired t-test). Data are representative of three independent experiment
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							Ddb1 intrinsically controls the generation of effector CD4 + T cells. (A) Schematic diagram of mixed bone marrow (BM) chimera experiments. Donor BM cells from Ddb1-TaKO mice (CD45.1 + CD45.2 + ) and WT mice (CD45.2 + ) were mixed in a 1:1 ratio and transferred to irradiated Rag2 -/- mice. After reconstitution, the recipient mice were infected with LCMV Armstrong. (B) Flow cytometry of splenocytes in chimeras generated in (A) , assessed at day 8 after LCMV Armstrong infection. Numbers adjacent to outlined areas indicate percentage of WT or Ddb1-TaKO donor cells. (C) Frequency (among splenocytes) and total cell number of WT or Ddb1-TaKO donor cells in spleen of mice in (A) (n = 6). (D) Flow cytometry of WT or Ddb1-TaKO donor cells in the spleen of chimeras generated in (A) , assessed at day 8 after LCMV Armstrong infection. Numbers adjacent to outlined areas indicate percentage of CD4 + and CD8 + T cells. (E) Frequency and total number of CD4 + T cells in WT or Ddb1-TaKO donor cells (n = 6). (F) Flow cytometry of CD4 + T cells in WT or Ddb1-TaKO donor cells. Numbers adjacent to outlined areas indicate percentage of effector (CD44 hi CD62L lo ) CD4 + T cells. (G) Frequency (among CD4 + T cells) and total number of effector (CD44 hi CD62L lo ) CD4 + T cells in WT or Ddb1-TaKO donor cells (n = 6). (H) Flow cytometry of donor WT or Ddb1-TaKO activated (CD44 hi ) CD4 + T cells in the spleen of chimeras in (A) . Numbers adjacent to outlined areas indicate percentage of CXCR5 + SLAM l
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							Ddb1 deficiency in activated T cells results in defective generation of T FH cells. (A) Immunoblot analysis of Ddb1 in naive CD4 + T cells activated by 3 ug/ml anti-CD3 and 3 ug/ml anti-CD28 at indicated time points. (B) Immunoblot analysis of Ddb1 in activated (CD44 hi CD62L lo ) CD4 + T cells from wild type (WT) and Ddb1 fl/fl OX40-cre (Ddb1-TaKO) mice at day 8 after infection with LCMV Armstrong. Numbers #1, #2, and #3 represent three different pairs of mice. (C) Flow cytometry of activated (CD44 hi ) CD4 + T cells from WT and Ddb1-TaKO mice at day 8 after LCMV Armstrong infection. Numbers adjacent to outlined areas indicate percentage of CXCR5 + SLAM lo polyclonal T FH cells (top row) or CXCR5 + PD1 + GC T FH cells (middle row) or CXCR5 + Bcl-6 + GC T FH cells (bottom row). (D) Frequency among activated (CD44 hi ) CD4 + T cells and total number of T FH cells and GC T FH cells in spleen of mice as in c (n = 6). (E) Flow cytometry of total B220 + B cells from mice as in (C) Numbers adjacent to outlined areas indicate percentage of Fas + GL7 + GC B cells (top row) or CD138 hi IgD lo plasma cells (bottom row). (F) Frequency (among total B220 + B cells) and total number of GC B cells and plasma cells in the spleen of mice as in (C) (n = 6). (G) Enzyme-linked immunosorbent assay (ELISA) of LCMV-specific IgG, IgG1, IgG2a/c, IgG2b, and IgG3 in serum from infected mice as in (C) or uninfected B6 mice (n = 3 per group). Serum titers of IgG, IgG1, IgG2a/c, IgG2b, and IgG3 are presen
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							Ddb1 deficiency causes accumulation of DNA damage and hyper-activation of ATM/ATR-Chk1 pathway. (A) Immunofluorescence of gammaH2Ax frozen sections in the spleen, inguinal LNs, and mesenteric LNs from WT and Ddb1-TaKO mice at day 8 after LCMV Armstrong infection. (B) Frequency of gammaH2Ax + activated CD4 + T cells and the number of gammaH2Ax foci per cell were quantitated. (C) Immunoblot analysis of lysates of Ddb1-TaKO and WT activated CD4 + T cells at day 3 in Figure 5C , probed with antibodies to Chk1 signaling related proteins. (D) Cell cycle analysis of CD4 + T cells treated with Chk1 inhibitors by EdU incorporation assay at day 3 in Figure 5C . Numbers adjacent to outlined areas indicate percentage of CD4 + T cells at G2-M phase. (E) Frequency of CD4 + T cells at G2-M phase in (D) . (F) Total number of activated CD4 + T cells in (D) Each symbol represents an individual mouse or individual well of cells, small horizontal lines indicate the mean ( +- s.d.). ns, not significant; **P < 0.01; ***P < 0.001; ****P < 0.0001 (Student's unpaired t-test). Data are representative of three independent experiments (error bars, s.d. ).
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							Cell cycle and cell death associated genes are enriched in Ddb1 -deficient T cells. (A) Volcano plots of the differentially expressed genes (DEGs) in Ddb1-TaKO SMARTA CD4 + T cells relative to the expression in WT SMARTA CD4 + T cells, by RNA-seq analysis of Ddb1-TaKO SMARTA CD4 + T cells and WT SMARTA CD4 + T cells isolated from B6 mice 5d after transfer of SMARTA cells and infection of hosts with LCMV Armstrong. (B) The KEGG pathway enrichment analysis of DEGs from mice in (A) . (C, D) Heat map of selected genes of DEGs from mice in (A) .
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							Fig. 7 Systematic antitumor immune responses mechanism in 4T1-bearing mice. a Schematic illustration of experimental design. b Quantitation of the percent of mature DCs (CD11c + CD80 + CD86 + ) (** p = 0.0048, *** p = 0.0001, ** p = 0.0046) in tumor-draining lymph nodes on day 2 after various treatment (1: PBS (+); 2: free Oxa; 3: Oxa(IV)@ZnPc; 4: Oxa(IV)@ZnPc@M; 5: BMMs + anti-PD-L1; 6: Oxa(IV)@ZnPc (+); 7: Oxa(IV)@ZnPc@M (+); 8: Oxa(IV)@ZnPc@M (+) + anti-PD-L1, ""(+)"" represent with laser irradiation, applied for all the studies in vivo). c The representative flow cytometric plots of tumor-infiltrating CD4 + T cells and CD8 + T cells. Quantitation of the percent of tumor-infiltrating d CD4 + T cells (** p = 0.0060, *** p = 0.0002, * p = 0.0102) and e CD8 + T cell in tumors analyzed on day 6 after various treatment (** p = 0.0047, ** p = 0.0038, ** p = 0.0098). f The representative flow cytometric plots of IFN-gamma within CD8 + T cells. Quantitation of the percent of g IFN-gamma within CD8 + T cells (*** p = 0.0005, *** p < 0.0001) and h TNF-alpha within CD8 + T cells in tumors analyzed on day 6 after various treatment (** p = 0.0047, *** p = 0.0001, ** p = 0.0030). Quantitation of the percent of i intratumoral ratio of CD8 + T cells to Treg (** p = 0.0096, *** p = 0.0009, ** p = 0.0078) and j CD4 + T cells to Treg (* p = 0.0340, ** p = 0.0040). All data were presented as mean +- SD ( n = 4 individual animals). Statistical significance was calculated via ordinary one-way A
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							Fig. 9 Therapeutic efficacy and systematic antitumor immune responses mechanism in EMT6-bearing mice. a Schematic illustration of experimental design. Tumor growth curves of b primary tumors (*** p = 0.0001, ** p = 0.0041) and c bone metastatic tumors (*** p = 0.0006, ** p = 0.0062) after various treatments (1: PBS (+); 2: free Oxa; 3: Oxa(IV)@ZnPc; 4: Oxa(IV)@ZnPc@M; 5: BMMs + anti-PD-L1; 6: Oxa(IV)@ZnPc (+); 7: Oxa(IV)@ZnPc@M (+); 8: Oxa(IV)@ZnPc@M (+) + anti-PD-L1; 9: Oxa + anti-PD-L1; and 10: Oxa(IV)@ZnPc (+) + anti-PD-L1, ""(+)"" represent laser irradiation, applied for all the antitumor studies in vivo) ( n = 6 individual animals). d Overall survival curves. e Body weight after various treatments ( n = 6 individual animals). f Schematic illustration of experimental design of antitumor immune evaluation. g Quantitation of the percent of tumor-infiltrating CD4 + T cells (*** p = 0.0008, ** p = 0.0095, *** p < 0.0001, * p = 0.0467). h The representative flow cytometric plots of tumor-infiltrating CD4 + T cells and CD8 + T cells ( n = 4 individual animals). Quantitation of the percent of i tumor-infiltrating CD8 + T cell (** p = 0.0049, *** p = 0.0004, ** p = 0.0044), j intratumoral ratio of CD8 + T cells to Treg (** p = 0.0014, ** p = 0.0018, * p = 0.0219), k IFN-gamma within CD8 + T cells (** p = 0.0043, *** p < 0.0001, *** p < 0.0001) and l TNF-alpha within CD8 + T cells (** p = 0.0031, *** p = 0 . 0010, * p = 0.0177) ( n = 4 individual animals). All data were presented
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							Figure 3 STING activation normalized tumor angiogenesis and immunity during peritoneal dissemination of colon cancer. Mice with PCCC were intraperitoneally treated with phosphate-buffered saline (PBS) or STING agonist. (A) Schematic diagram depicting the treatment schedule. (B) Representative images and comparisons of peritoneal tumor nodules, blood vessels, and malignant ascites in the PBS- or STING agonist-treated mice. (C) Representative images and comparisons of CD31 + blood vessels, NG2 + pericyte, CD11c + dendritic cells, CD8 + T cells, and granzyme B (GzB) within peritoneal tumors. (D) Representative flow cytometric plot and comparison of tumor-infiltrating CD11c + dendritic cells. (E) Representative flow cytometric plot and comparison of tumor-infiltrating CD4 + or CD8 + T cells. (F) Representative images and comparison of IFN-gamma ELISPOT in splenocytes. (G) Representative flow cytometric plot and comparison of effector memory (EM, CD44 + CD62L - ) and central memory (CM, CD44 + CD62L + ) T cells within the spleen. Data are pooled from two experiments with n=7 per group (B, C, E, F), n=5 per group (D) and n=4 per group (G). Values are shown as the mean+-SD. *P
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							Fig. 2 Gating strategy for determination of T cell subsets in spleen. From an initial population, doublets (ii) and dead cells (iii) are first excluded. From total lymphocytes (iv), CD45 hi cells are selected. CD3+ T cells (vi) are subdivided into CD4+ and CD8+ compartments (vii). Within the CD4+ pool, CD25 and FoxP3 are then used to determine Tregs. Fig 2:
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							Figure 5 vvDD-IL-23 treatment elicits potent therapeutic effects in late-stage tumor models. B6 mice were i.p. inoculated with 5x10 5 MC38-luc or 3.5x10 6 ID8-luc cells and treated with PBS, vvDD, or vvDD-IL-23 at 2x10 8 PFU/mouse nine days after tumor inoculation, and the survival curves are shown in ( A ) and ( B ), respectively. ( C ) Naive B6 mice or MC38-luc-tumor-bearing B6 mice treated with vvDD-IL-23, which had survived for more than 120 days, were s.c. challenged with 1x10 6 MC38 cells. The tumor growth curve is shown. B6 mice were i.p. inoculated with 5x10 5 MC38-luc cells and treated with PBS, vvDD, or vvDD-IL-23 at 2x10 8 PFU/mouse nine days after tumor inoculation. Tumor-bearing mice were sacrificed five days after treatment and primary tumors were collected and analyzed using flow cytometry to determine CD4 + Foxp3 - ( D ), CD4 + IFN-gamma + ( E ), CD8 + ( F ), CD8 + IFN-gamma + ( G ), CD8 + TNF-alpha + ( H ) T cells in tumors and CD8 + /Treg ratio ( I ). In a separate experiment, B6 mice were i.p. inoculated with 5x10 5 MC38-luc cells and treated with vvDD-IL-23 nine days after tumor inoculation. alpha-CD8 Ab (250 ug per injection), alpha-CD4 Ab (150 ug per injection), or alpha-IFN-gamma Ab (200 ug per injection) were i.p. injected into mice to deplete CD8 + T cells, CD4 + T cells, or neutralize circulating IFN-gamma, respectively ( J ), and a log-rank (Mantel-Cox) test was used to compare survival rates ( K ). *: P 
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							Cytokines profile of spike-specific CD4+ T cells 10 and 28 days after vaccination. Mice were immunized with a single dose of spike DNA plasmid with or without GM-CSF (recombinant or secreted by encapsulated cells) as an adjuvant. T cells responses were measured at day 10 and 28 by intracellular cytokines staining (ICS) after stimulation of splenocyte with spike protein peptide pools or DMSO as a negative control. Data show the percentage of cytokines secreting CD4+ T cells after stimulation. Data show the percentage of responding CD4+ T cells after stimulation. Data are represented as min-to-max boxes with individual values. * p < 0.05, ** p < 0.01, *** p < 0.001, and **** p < 0.0001.
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							FIGURE 4 Lymphocytes migrate from the intestine to the brain after ICH. (A) Experiment design for tracking the migration of intestinal PP-derived lymphocytes in mice after ICH. CSFE or CM-Cil was microinjected into PPs 24 h after ICH. Two days later, the brain was dissected and analyzed for dye + T cells. (B,C) Flow cytometry analysis indicated an increased number of CSFE + CD3 + and CSFE + CD4 + in the hemorrhage hemisphere 3 days after ICH compared with sham group ( n = 3). (D) Brain-invading CM-Dil T cells derived from intestinal PPs were identified in the peri-hematoma region and are illustrated as a cumulative map from three mice on one topographical coronal brain section at the bregma level. Data are expressed as the mean +- SEM. * P < 0.05. ** P < 0.01 vs . sham group. Scale bar = 50 mum.
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							Fig. 2 CD25 expression on tumor-infiltrating lymphocytes. (a) Tumor-infiltrating lymphocytes were analyzed with flow cytometry. Tregs accounted for 49.8% of CD4 + T cells. (b) 71.5% of CD25 positive cells were CD3 + CD4 + Foxp3 + Tregs (c) Upper: Surface expression of CD25 was evaluated for NK cells, CD8 + T cells, CD4 + Foxp3 - T cells, and CD4 + Foxp3 + Tregs. Lower: CD4 + Foxp3 + Tregs showed significantly higher mean fluorescence intensity (MFI) of CD25 (left) and CD25 positive percentage (right) ( n = 4; one-way ANOVA followed by Tukey''s test; ****, p < 0.0001). Fig 2
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							Figure 3 IBI104 showed potent anti-tumor activity in TIM-3 knock-in mouse bearing MC-38 tumors. (A) Percentage of mouse PD-1 and human TIM3 positive cells in CD4 and CD8 cells of the TILs from MC38 tumor bearing h-TIM3-KI mice at day 25. (B) IBI104, Anti-PD-1 and IgG1 anti-tumor effects were evaluated in TIM-3 knock-in mouse models seeded by MC38 cells. N = 7; Bars represent mean +- SE. (C) Tumor volume and tumor growth inhibition in mice on day 25 after tumor cell implantation. (D) Animal body weights were measured during the course of the experiments. (E) NK cell percentage in the spleen and tumor of indicated groups by FACS. (F) Ki67 percentage in the spleen of indicated groups by FACS.
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							Figure 9 Percent of antigen-specific T cells at baseline and 2- or 5-days post-stimulation with CHIKV 181/25. ( a ) Percent of CD4+ T cells within the total (CD3+) T cell population. ( b ) Percent of CD8+ T cells with the total T cell population. ( c ) Percent of activated (CD44+/CD62l-) cells within the population of CD4+ cells. ( d ) Percent of activated (CD44+/CD62l-) cells within the population of CD8+ cells. ( e ) Percent of PD-1 positive cells within the population of activated CD4+ cells. ( f ) Percent of PD-1 positive cells within the population of activated CD8+ cells. Control = mice immunized with PBS; DNA 1 = mice immunized with DNA vaccine 1; DNA 2 = mice immunized with DNA vaccine 2; CHIKV = mice immunized with the live attenuated CHIKV 181/25 strain. * p < 0.05, ** p < 0.005, *** p < 0.0008, **** p < 0.0001.
						
					

				
					
						

						
							[image: CD4 Antibody in Flow Cytometry (Flow)]   
							Figure 1. Patients with Parkinson's disease (PD) and mice with experimental PD exhibit decreased regulatory T (Treg) and increased T helper 1 (Th1) cell numbers in the blood. Treg cells were defined as CD3+CD4+CD25+FoxP3+ cells, whereas Th1 cells were identified as CD3+CD4+T-bet+ cells. (a) Representative plots of Treg and Th1 cells in patients with PD and healthy volunteers (HVs). (b) Representative plots of Treg and Th1 cells in control mice (Saline) and 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-treated mice. (c) Patients with PD exhibited lower Treg cell levels and greater Th1 cell levels in the blood than HVs. n = 20. ****, p < 0.0001 by a two-tailed Student's t tests. (d) MPTP-induced experimental PD mice had fewer Treg and more Th1 cells in the circulation than saline-treated mice. n = 9/group in each experiment performed in triplicate. ***, p < 0.001; ****, p < 0.0001, according to Student's t test.
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							Figure 5. Increased TIL effector functions in DNA-EP and ATB treated mice a, Volcano plot demonstrating the significantly differentially expressed genes, highlighting Arg1 and Gzmc. b, Level of RNA expression (FPMK, fragments per kilobase of exon model per million reads mapped) of Gzmc, Gzmb, and Arg1 measured by RNAseq in tumors of mice sacrificed one week after tumor challenge. c, Tumor expression of Gzmc, Gzmb, and Arg1 genes assessed by RT-PCR. d, Flow cytometry (FC) analysis of IFNgamma and TNFalpha expression in TILs (CD4 and CD8) gated on CD45 + CD3 + and stimulated with PMA/iono. e, FC analysis of cytokines expression of innate immune cells gated on CD45 + CD3 - CD11b + CD11c - ; monocytes (Ly6C high Ly6G - ), macrophages (Ly6C low Ly6G - ), and polymorphonucleated (PMN, Ly6C high Ly6G + ). Natural killer (NK, NK1.1 + ) cells were gated on CD45 + CD3 - . f, FC analysis of IFNgamma and TNFalpha expression in TILs (CD3 + CD8 + ) gated on CD45 + and stimulated with M2-specific peptides. g, FC analysis of IFNgamma and TNFalpha expression in splenocytes (CD3 + CD8 + ) gated on CD45 + and stimulated with M2-specific peptides. Unpaired two-tailed Student's t-tests were conducted. (* p < 0.05). Data are from two independent experiments
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							Sorting strategies and sequencing analysis (A) Schematic representation of the experiment: S1pr2 CreERT2/+ R26 ZSGreen/+ mice immunized with TM4-Core (footpad injection) at day 0, tamoxifen gavage on day 9, sort of ZSGreen + B cells on day 14 form popliteal LN. (B) FACS plots showing the gating strategy used to sort ZSGreen + B cells (singlets, Dump - , B220 + , ZSGreen + ). (C) FACS plots showing 96 sorted ZSGreen + B cells. FACS index sorting allows the retrospective identification of each single cell by recording the level of expressions of the different markers. Thus, memory B cells (ZSGreen + CD38 + GL7 - ) and GC cells (ZSGreen + CD38 - GL7 + ) can be identified among the sorted ZSGreen + B cells. (D) Pie charts depicting the distribution of antibody sequences (IgH + IgK) from GC B cells from 3 individual lymph nodes. The number in the inner circle indicates the number of sequences analyzed. White slices indicate sequences isolated only once, and gray or colored slices are proportional to the number of clonally related sequences. (E) Graph shows number of somatic mutations (nucleotides, IgH + IgL) in the antibodies from the colored clones identified in (C). (F) Trees show phylogenetic relationships between IgH and IgK sequences from the colored clone identified in LN 3 in (C). (G) Graphs show biolayer interferometry traces obtained upon loading the sensors with TM4-Core and subsequently immersing them into solutions containing Fabs. Curves in red represent the binding o
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							Fig. 4 Macrophage polarization and T cell regulation associated with PGE 2 . CD11c + were significantly increased in NS-398 stimulated and IFN-gamma treated fAT-MSCs. However, CD206 + were decreased in RAW 264.7 cells stimulated by LPS and were increased in RAW 264.7 cells stimulated by LPS and incubated in the conditioned media of IFN-gamma treated MSC. Moreover, CD206 + significantly decreased in NS-398 and IFN-gamma treated fAT-MSCs. Results are presented as the mean +- standard deviation of 3 independent experiments. PGE 2 , prostaglandin E2; IFN-gamma, Interferon-gamma; fAT-MSC, feline adipose tissue-derived mesenchymal stem cell; LPS, lipopolysaccharide; MSC, mesenchymal stem cell; ns, not significant; PE, phycoerythrin; FITC, fluorescein isothiocyanate; SSC, sideward scatter; APC, allophycocyanin; Con A, concanavalin A. ** p < 0.01, *** p < 0.001 by one-way analysis of variance analysis.
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							Figure 1 Flow cytometry analysis of immune cells in human bone marrow shows type 2 diabetes (T2D) is associated with an increased abundance of CD4 + and CD8 + cells. Scooped bone marrow (BM) from femoral head leftovers of orthopedic surgery was obtained from patients previously diagnosed to have T2D and controls without T2D (ND). (A) Lymphocytes were gated based on SSC-A vs. FSC-A, and singlets were selected from the FSC-A vs. FSC-H dot plot. (B) Subsequently, dead cells were excluded with Zombie NIR(tm) Fixable Viability Kit. (C-G) Lymphocytes were gated based on SSC-A vs. FSC-A, and singlets were selected from CD45 + cells to identify population subsets according to the staining for CD3 (T lymphocytes), CD19 (B lymphocytes), and CD16/CD56 (NK cells). (H-J) Gating for CD4 and CD8 (H) Bar graphs showing the frequency of CD4 + cells (I) CD8 + cells (J) . Reported frequencies are illustrative of a representative case for each group. Values are mean +- SEM, with each point representing an individual case.
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							Gating strategy for T cell activation in spleen CD4 + and CD8 + naive (CD44 - CD62L + ), TEM (CD44 + CD62L - ) and TCM (CD44 + CD62L + ) cells, CTLA4 + CD4 + T cells, total Treg cells (FoxP3 + ) and CD25 + FoxP3 + Treg cells, Treg functionality markers (TNFR2 + or CTLA4 + ), cTregs (CD44 lo CD62L hi ), and eTregs (CD44 hi CD62L lo ).
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							Fig 6 B-cell responses induced by mosaic NP immunizations. A . Gating strategy for flow cytometry experiments using single cell suspension from spleens harvested from immunized mice in Fig 5A . Anti-CD3, anti-CD8, anti-F4/80, and anti-Ly6G were used to remove T cells, macrophages, monocytes, and neutrophils. Cells were then gated to isolate CD19/IgG-positive and IgM-negative B-cells, which were probed for binding to CA09-HA-APC (Y98F) (allophycocyanin), Aichi-HA-PE-eFluor610 (Y98F) (phycoerythrin-eFluor 610), and/or Viet04-HA-PE (phycoerythrin) (Y98F). B . Percentage of CA09+, Viet04+, Aichi+, and CA09+/Viet04+ in IgG+ B-cells plotted for each group. Significant differences between groups represented by horizontal lines are indicated by asterisks: p
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							Fig 8 B-cell responses induced by mosaic VLP and NP immunization. Flow Cytometry Analysis of IgG+ B-cells isolated from splenocytes as described in Fig 6A . A . Percent CA09+ (Y98F), Viet04+ (Y98F), Aichi+ (Y98F), and Sh13+ (Y98F) B-cells plotted for each group. B. Cross-reactive B-cell compartment: CA09+/Viet04+, CA09+/Aichi+, Sh13+/Aichi+ B-cell plotted for each group. Significant differences between groups represented by horizontal lines are indicated by asterisks: p
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							Immunofluorescence staining and flow cytometric analysis of CD4 + T cell subsets within the retina after GW559090 treatment. a There were both Th1 (CD4 + Tbet + ) and Th17 (CD4 + RORgammat + ) cells in the vitreous and inner retinal layers in Veh group. b In GW 10 -treated group, there were decreased numbers of CD4 + T cells infiltrating the retina which were mainly Th1 cells. c Counting the CD4 + T cell subsets within the vitreous revealed that Th17 cells were mostly suppressed by 10 mg/ml GW559090 treatment. d Representative retinal flow cytometric figures for CD4 + T cells. e Identification of CD4 + T cell subsets in the retina by expression of IFNgamma or IL-17A. f Representative retinal flow cytometric figures for the distribution of IFNgamma or IL-17A within CD4 + FoxP3 - live cells. g Figures represent the results of flow cytometric analysis for CD4 + T cell subsets within the dLNs. h , i VLA-4 expression in CD4 + T cell subsets within the retina ( h ) and dLNs ( i ). j , k Mean fluorescence intensity (MFI) of VLA-4 expression in Th1 and Th17 cells in eye ( j ) and dLNs ( k ). Means +- SD. n = 5 in c and n = 3 in e and g - k in each treatment group. Eye data were from single eyes in individual mice. Data were from one experiment which is representative of three separate experiments that were performed. * P < 0.05; ** P < 0.01; *** P < 0.001 compared to Veh group, using two-tailed, unpaired Student's t test
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							Figure S1. MHC II expression on IECs is enriched in the distal small intestine, constituting a favorable niche for differentiation of DP IELs but not other IEL subtypes. (A) Significantly enriched GO terms of DEGs among IECs sorted from duodenum (d), jejunum (j), and ileum (i). DEG analysis was performed using the PANTHER classification system. (B-D) Heatmap of MHC II-related genes (B), cytokines and DEGs annotated in oxidation-reduction process (GO:0055114; C), and DEGs annotated in response to IFN-gamma (GO:0034341; D). The same numbers below d, j, and i correspond to the replicates from the same mouse. (E) Expression of Ifngr1 and Ifngr2 from RNA-seq analysis of IECs sorted from d, j, and i (mean +- SEM). (F) Gating scheme of DP IELs. (G) MHC II expression (mean fluorescence intensity [MFI]; mean +- SEM) on IECs in d, j, and i of MHC II fl/fl and MHC II ^IEC mice ( n = 8). The data shown are pooled from three independent experiments. (H) Frequencies of IEL subsets in MHC II fl/fl and MHC II ^IEC mice ( n = 5; mean +- SEM). The data shown are pooled from two independent experiments. IEL populations were gated as TCRbeta + CD4 - CD8alpha + CD8beta + (TCRbetaCD8alphabeta), TCRbeta + CD4 + CD8alpha - (TCRbetaCD4 + CD8alpha - ; SP IEL), TCRbeta + CD4 - CD8alpha + CD8beta - (TCRbetaCD8alphaalpha), or TCRgammadelta + CD8alpha + (TCRgammadelta). *, P < 0.05; ***, P < 0.001, ns, not significant. One-way ANOVA with Tukey's post hoc test (E) or unpaired Student's t test (G and H). FD
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							Figure 5. PD-1 signaling-mediated ThPOK suppression induces DP IEL generation. (A) PD-1 expression on each IEL subset (left) and separation of TCRalphabeta + CD4 + IELs depending on the expression of PD-1 and CD8alpha (right) in C57BL/6 mice. (B) The frequency of DP IELs in PD-1 +/+ and PD-1 -/- mice ( n = 3; mean +- SEM). The data shown are representative of two independent experiments. (C) Generation of DP IELs in RAG -/- recipients transferred with a 1:1 mixture of PD-1 +/+ and PD-1 -/- splenic T cells. The frequency of DP IELs in PD-1 +/+ and PD-1 -/- T cell donors from the same recipient are connected by a line ( n = 8). The data shown are representative of three independent experiments. (D-F) Experimental scheme (D), representative plots (left) and frequency (right; mean +- SEM) of DP IELs (E), and expression of ThPOK or Runx3 (F; mean +- SEM) in RAG -/- recipients administered injections with isotype or PD-1 receptor-blocking antibody (anti-PD-1) during the reconstitution period (all gated on TCRbeta + CD4 + T cells; n = 7). The data shown are pooled from two independent experiments. (G) The frequency of ThPOK hi cells (mean +- SEM) after 3 d in in vitro culture of CD4 + T cells in the presence of TGF-beta, RA, and epoxy beads covalently coated with different amounts of PD-L1 protein. The percentage of PD-L1-coated beads represents the amount of PD-L1 protein over total protein coated on beads ( n = 4). The data shown are pooled from two independent experiments. (H and
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							Figure 2. MHC II expression on IECs for DP IEL differentiation is IFN-gamma dependent. (A and B) MHC II expression on IECs (left; mean +- SEM) and DP IEL frequency (right; mean +- SEM) in IFN-gammaR +/+ and IFN-gammaR -/- mice ( n = 3; A) and in WT mice injected with isotype or IFN-gamma-neutralizing antibodies (anti-IFN-gamma; n = 7; B). The data shown are representative of three (A) or two (B) independent experiments. (C) MHC II expression on IECs (left; mean +- SEM) and DP IEL frequency (right; mean +- SEM) in each BM chimera ( n = 8-14). The data shown are pooled from two independent experiments. (D) Representative plots (left) and quantification (right; mean +- SEM) of MHC II expression on organoids (gated on 7AAD - EpCAM + ) derived from IFN-gammaR +/+ or IFN-gammaR -/- mice after IFN-gamma treatment for 24 h ( n = 3). The data shown are representative of three independent experiments. (E) Immunofluorescence analysis of MHC II expression on organoids after IFN-gamma treatment for 24 h. Scale bar, 50 um. Organoids derived from C57BL/6 mice were imaged, and the data shown are representative of three independent experiments. (F and G) Experimental scheme of coculture system with the small intestine organoids and OT-II CD4 + T cells (F). MHC II expression on live IECs (GhostViolet - CD45 - EpCAM + gated; G, left; mean +- SEM) and live CD8alpha-expressing OT-II cells (GhostViolet - CD45 + EpCAM - CD4 + gated; G, right; n = 3-4). The data shown are representative of two indep
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							Fig. 2 IL-35 was significantly elevated in sera, lungs, and spleens in the CLP-induced ARDS mouse model. C57BL/5 mice were subjected to no treatment, the CLP (6 h) group, CLP (24 h) group, or CLP (48 h) group. Each group had n = 5, the indicators of each mouse were repeatedly tested 3 times, and the best data were selected as the representative data. (A) Organs were removed at the indicated time points. Blood specimens were collected from mice under anaesthesia via the ophthalmic vein. The lung or spleen homogenate was obtained by mixing tissue and PBS at a ratio of 0.5 g:1 mL. Samples were assayed for IL-35 content by enzyme-linked immunosorbent assays. IL-35 mRNA levels in the lungs or spleen were measured with qRT-PCR. Relative expression levels of the genes were expressed with the GAPDH housekeeping gene as an internal reference. (B, C) T cells were isolated from mouse spleens or peripheral blood. The frequency of Tregs was subsequently determined by flow cytometry, and the results reflect five mice per time point. B and C are representative dot plots as shown. Treg cells gradually decreased in blood and spleen with time in CLP-induced ARDS. (D) TNF-alpha, IL-1beta, IL-2, IL-6, IL-10, and TGF-beta in serum were measured using a Mice Cytokine/Chemokine Magnetic Bead Panel Kit. As the time of the CLP-induced ARDS model was prolonged, the cytokines in serum, including TNF-a, IL-1beta, IL-6 and IL-2, gradually increased, and IL-10 and TGF-beta decreased. (E, F) Compared with
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							Fig. 6 Effect of IL-4 depletion on global mRNA expression in activated CD4 + T cells. Mice were immunized once with either sKLH or OXY-sKLH, and alphaIL-4 was administered on days -2 and 1. On day 7, T cells from spleen and lymph nodes were isolated for analysis by RNA sequencing. ( a ) Table quantifying total upregulated and downregulated genes between groups. ( b ) Graph showing number of DEGs related to common cell processes between OXY-sKLH and OXY-sKLH plus alphaIL-4. ( c ) Comparison of top 50 upregulated and downregulated genes between sKLH vs. OXY-sKLH, sKLH vs. OXY-sKLH plus alphaIL-4, and OXY-sKLH vs. OXY-sKLH plus alphaIL-4. ( d ) Venn diagram showing similarities of DEGs between groups. Sample size: n = 3-4 per group. Statistical analysis conducted by edgeR on CLC Genomics Workbench for genes with at least 1.5-fold differential expression with a p -value =5 reads per sample.
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							Figure 2 CD4 + T cells are activated in OVX mice. (A) The gating strategies used for CD4 + T cells. (B) Percentage of CD4 + CD69 + cells in spleens tested using flow cytometry. (C) Expression levels of proinflammatory cytokines, IL-2, IFN-gamma and TNF-alpha, in purified CD4 + T cells were determined using reverse transcription-quantitative-PCR. (D) TNF-alpha levels in the supernatant from purified CD4 + T cell cultures were measured by ELISA. * P
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							Fig. 2 Gdpd3 maintains the self-renewal capacity of CML stem cells in vivo. a Survival rates of retro-CML-affected mice in a primary BMT experiment that received BCR-ABL1/EGFP-transduced LSK cells from either Gdpd3 +/+ mice (one male, one female) or Gdpd3 -/- mice (two females). Results shown are cumulative data obtained from two biologically independent experiments ( P -value, Log-rank non-parametric test). b The survival rate of second-round BMT recipient mice that received serial transplantation of BCR-ABL1/EGFP + CML-LSK cells (3 x 10 4 cells) isolated from either the Gdpd3 +/+ retro-CML-affected mice (14 females) or Gdpd3 -/- retro-CML-affected mice (15 females) as in a . Results shown are cumulative data obtained from three biologically independent experiments. Mouse survival was monitored for 90 days. ( P -value, Log-rank non-parametric test) c - f Absolute numbers of BCR-ABL1/EGFP + CML-LSK cells isolated from c , e BM of the two hind limbs and d , f spleen of Gdpd3 +/+ retro-CML-affected mice and Gdpd3 -/- retro-CML-affected mice after c , d a first-round or e , f second-round of serial BM transplantation. Data are the mean absolute numbers +- s.d. of BCR-ABL1/EGFP + LSK cells. n numbers in a - f indicate biologically independent mouse numbers. ( P -value, unpaired two-sided Student''s t -test). (See also Supplementary Fig. 6). g , h Cell cycle distribution of CML-LSK cells in the spleen of Gdpd3 +/+ retro-CML-affected mice (three females) or Gdpd3 -/- retro-CML-affe
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							Fig. 1 Gdpd3 is implicated in CML disease initiation in vivo. a Diagram of pathways of lysophospholipid biosynthesis. G3P is converted into LPAs, and LPAs are then converted into phospholipids by the addition of polar bases via the Kennedy (de novo) pathway. The Lands'' cycle (remodelling pathway) generates lysophospholipids of distinct composition by substituting fatty acid ester and polar base groups of phospholipids. Lysophospholipase D Gdpd3 converts lysophospholipids back into LPAs by catalysing hydrolysis (magenta dotted line). (PC Phosphatidylcholine, PS Phosphatidylserine, PE Phosphatidylethanolamine, PI Phosphatidylinositol, LPC Lysophosphatidylcholine, LPS Lysophosphatidylserine, LPE Lysophosphatidylethanolamine, LPI Lysophosphatidylinositol). b qRT-PCR determination of Gdpd3 mRNA expression in LT-stem (LT), CD48, MPP, and LK cells (see Supplementary Fig.2) isolated from Gdpd3 +/+ tet-CML-affected (SCL-tTA + TRE-BCR-ABL1 + ) mice (one male, six females) or normal littermate (SCL-tTA + ) mice (four males, four females). Data are the mean ratio +- s.d. of transcript levels normalised to Actb ( n = 3 biologically independent samples) ( P -value, unpaired two-sided Student''s t -test). c Quantitation of the colony-forming capacity of Gdpd3 +/+ CML-LSK cells that were transduced with/without Cy3-labelled siRNA targetting mouse Gdpd3 mRNA (mGdpd3 siRNA #1 or #3). Cy3 + and Cy3 - CML-LSK cells were purified at 3 days post-transduction and plated in semi-solid methylcellulo
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							Fig. 8 aCeAg therapy does not alter CD4 + Treg differentiation. (A) Gating strategy for flow cytometric identification of regulatory T cells. Viable, singlet cells were gated by forward scatter (FSC) and side scatter (SSC) for lymphocyte identification. CD4 + lymphocytes were gated and analyzed for CD25 and Foxp3 expression. Frequency (B) and total number (C) of splenic CD4 + CD25+Foxp3+ T cells obtained from PBS control versus aCeAg-treated NOD mice, with and without TFGbeta depletion. Fig. 8
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							Fig. 6 Senolytics decrease the number of senescent cells, reduce cf-mt-DNA levels, alleviate systemic inflammatory immune response after IRI, and prolong cardiac allograft survival. a Old C57/B6 mice were treated with senolytics (D and Q, or either D or Q in b ) on 3 successive days/week. After 1 month, kidney, heart, and skin were procured, stained, and the percentage of senescent cells assessed as described in Fig. 4 , ( p = 0.0079); Column plots display mean +- SD, ( n = 5 biologically independent animals). b Systemic levels of p16 Ink4a and cf-mt-DNA were measured by real-time PCR and calculated relative to GAPDH expression (old vs. old + D and Q: p = 0.0317); Column plots display mean +- SEM, ( n = 6 biologically independent animals). c Young and old C57BL/6 mice were treated with senolytics for 3 successive days/week for 1 month. Subsequently, IRI was induced in young and old animals; IL-17 and IFN-gamma expression of CD4 + and CD8 + T cells were assessed by flow cytometry (old control vs. old treated: CD4 + IL-17 + ( p = 0.0087)/CD4 + IFN-gamma + ( p = 0.0022)/CD8 + IFN-gamma + ( p = 0.0022); column plots display mean +- SD, ( n = 6 biologically independent animals). d Old and young donor C57BL/6 mice were treated with D and Q or PBS prior to fully mismatched cardiac transplantation and allograft survival was monitored by daily palpation ( p = 0.0012); ( n = 8 biologically independent animals). e Old and young donor C57BL/6 mice were treated with D and Q or PBS prior t
						
					

				
					
						

						
							[image: CD4 Antibody in Flow Cytometry (Flow)]   
							Fig. 1 Dendritic cells from old mice exhibit an activated phenotype and promote Th1 and Th17 T cell responses. Single cell suspensions of lymph nodes and spleens from old and young C57BL/6 mice were labeled with anti-CD11c, anti-CD11b, anti-MHC class II, anti-CD40, anti-CD80, and anti-CD86. a The frequency of CD11b + CD11c + DCs in lymph nodes ( p = 0.0006) and spleens ( p = 0.0023), and b the expression of costimulatory molecules (MHC-II: p = 0.0005/CD40: p < 0.0001/CD80: p = 0.0035/CD86: p = 0.0007) by splenic DCs were assessed by flow cytometry. c Proliferative capacities of CD4 + ( p = 0.0079) and CD8 + T cells ( p = 0.0079) co-cultured with DCs from old and young mice were determined using CFSE dilution and viability assessed using propidium iodide ( d ) CD4 + T cells from young mice were co-cultured with CD11b + CD11c + DCs isolated from young and old mice and ( e ) pro-inflammatory cytokine expression was assessed by flow cytometry (IL-17: p = 0.0002/IFN-gamma: p = 0.0013) and ELISA (Il-17: p = 0.004/IFN-gamma: p = 0.0079); ( n = 7 biologically independent animals), results are representative of at least three independent experiments. Column plots display mean with standard deviation. Statistical significance was determined by using two-tailed Mann-Whitney-test. Asterisks indicate p values * p 
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							Figure 4 Depletion of macromolecules from purified diet do not alter the RALDH activity in CD103 + CD11b + siLP-DCs. AF mice (3~4-week-old) were weaned onto specific diets for 3~4 weeks following which the indicated analyses were carried on. (A) A cartoon depicting experimental scheme (left panel). AAD* is a sterilized form of Amino acid-defined diet (AAD) that contains three times more vitamin A than AAD, where protein macromolecules are replaced with amino acids. AAD*_StF indicates AAD* from which cornstarch and maltodextrin are removed. The level of RALDH activity in CD103 + CD11b + siLP-DCs in the indicated groups are presented by relative aldefluor DeltaMFI (right panel). (B) Representative FACS plots (left panel), frequencies (middle panel) and absolute numbers (right panel) of total CD4 + Foxp3 + Treg cell and CD4 + Foxp3 + Nrp1 lo peripheral Treg (pTreg) cell populations in siLP of mice subjected to the indicated diet regimes. (C) Experimental scheme (left panel), and relative aldefluor DeltaMFI of siLP-DCs in the indicated experimental groups (right panel). Min_mix AFD indicates AFD mixing with the mineral mix powder (TD.94049). Data are combined from four independent experiments. MEAN +- SEM are indicated. Statistical significance was determined by one-way ANOVA with Turkey''s multiple comparison test, ** p < 0.01, *** p < 0.001, **** p < 0.0001, n.s ., not statistically significant.
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							Fig. 6 Romidepsin decreased the Th1/Th2 ratio and IFN- gamma secretion by CD8 + T cells. a In blood and tumors of the subcutaneous transplantation tumor model and CAC model (5 mice in each group), the levels of IFN-gamma and IL-4 in CD4 + T cells were detected by flow cytometry after treatment. The ratio of IFN-gamma/IL-4 was analyzed, which could reveal the Th1/Th2 balance. b The state of IFN-gamma + CD8 + T cells under different treatments was assayed by flow cytometry in the subcutaneous transplantation tumor model and CAC model ( P < 0.05, ** P < 0.01, *** P < 0.001, **** P < 0.0001)
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							Fig. 3. Administration of anti-DKK2 antibody enhanced cytotoxicity of NK and CD8 + T cells. (A-F) Flow cytometry analysis of tumor-in-filtrating lymphocytes in Kras G12D/+ ; Apc fl/fl mice. Leukocytes from tumors from Kras G12D/+ ; Apc fl/fl mice injected with of 5F8 or IgG (10 mg/Kg, i.p.) were prepared and analyzed by flow cytometry. (A) percentage of CD45 was shown. (B) CD4, CD8, NK were pre-gated from CD45 + population. (C) Granzyme B expression was measured in both CD8 and NK cells. (D) additional markers of tumor infiltrated NK1.1 + cells were described. (E) Flow cytometry analysis of additional markers of tumor infiltrated CD8 + T cells. Data are presented as means +- sem (Two-sided Student's t-test; n = 5) (*P < 0.05; **P < 0.01; ***P < 0.001).
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							Figure 4 Percentage of splenic Treg cells in the placebo group is significantly higher compared to both the MP- and Rapa-treated groups. Representative flow profiles show the staining patterns of CD4 + CD25 + Foxp3 + Tregs in the spleens of EAM mice in (A) the placebo group, (B) the MP group and (C) the Rapa group at 15 days after initiation of treatment. Splenic cells were stained with FITC-CD4, APC-CD25 and PE-Foxp3. (D) Summary of the percentages of splenic Treg cells among total CD4 + T cells in the indicated groups. n=6 for each group. * P
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							Fig. 3 UK4 increases Treg cells levels, while Fr1 decreases neutrophil levels. T regulatory cells (CD4+, CD25+, FoxP3+) were assessed in mesenteric lymph nodes (MLNs) ( a ) and were subsequently analysed for Helios expression ( b ), to investigate their origin as Helios+ cells exclusively originate in the thymus. Blood was also assessed for Treg cell levels ( c ), and plasma interleukin 10 (IL-10) levels ( d ). Similarly, neutrophil (CD11b+, LY6C mid , SSC high and CXCL1 levels were also investigated in peripheral blood ( e , f ). All data were normally distributed and analysed using a one-way ANOVA, followed by a Dunnett's post hoc test. Significant differences are depicted as * p < 0.05, ** p < 0.01; milk control compared to Kefir supplementation, $ p < 0.05 and $$ p < 0.01; undisturbed control compared to milk control. All data are expressed as mean +- SEM ( n = 11-12). Dots on each graph represent individual animals
						
					

				
					
						

						
							[image: CD4 Antibody in Flow Cytometry (Flow)]   
							Lactibiane iki increases regulatory T (T reg ) cells and diminishes plasma cells in the periphery. Splenocyte suspensions were prepared by grinding spleens of experimental autoimmune encephalomyelitis (EAE) mice through a 70-mum nylon cell strainer at 34 days postimmunization (dpi). Cell subsets were analysed after exclusion of doublets and dead cells from the gating scheme. Lactibiane iki increased the T reg cell population (CD3 + CD4 + CD25 + FoxP3 + ) in the periphery when compared to vehicle group ( a ). The graph presents the results of a representative experiment under single dose administration (vehicle, n = 6; Lactibiane iki, n = 7; and Vivomixx, n = 7). On the other hand, Lactibiane iki treatment reduced plasma cells (B220 - CD19 - MHCII - CD138 + ) in the periphery when compared to vehicle-treated mice ( b ). The graph presents the results of a representative experiment under double dose administration (vehicle, n = 8; Lactibiane iki, n = 8; and Vivomixx, n = 8). Representative flow cytometry dot plots of FMO (fluorescence minus one) control and experimental groups are shown for every population-defining gate. The data are presented as the means +- standard deviations. Abbreviations: FMO: fluorescence minus one; FSC: forward scatter.
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							Fig. 2 Sham male mice have increased neutrophil infiltration and NK cell activation in the lungs of melanoma injected mice. a Average immune cell content in the lungs of B16 and YUMM1.7 tumor-bearing mice, based on flow cytometry for the following cell types: CD11b - CD11c + F4/80 + alveolar macrophages, CD11b + CD11c - F4/80 + interstitial macrophages, CD11b + CD11c + F4/80 + dendritic cells, NK cells, NKT cells, CD4 + T cells, CD8 + T cells ( n = 12 male groups; n = 14 females). b Analysis of percent-activated immune cells by flow cytometry: CD69 + NKT cells, IFNgamma + NKT cells, CD4 + CD44 + T cells, CD4 + CD69 + T cells, CD8 + CD44 + T cells, CD8 + CD69 + T cells ( n = 14 male groups; n = 16 females). Representative lung images ( c ) and tumor colonies numbers ( d ) in the lungs of Rag1 -/- male and female mice following B16 tail-vein injection. e - f Flow cytometry analysis of lung-infiltrating CD11b + Ly6G + neutrophils and ( e : n = 16 per group; f: n = 15 male+sham, n = 16 male+castration, female) g - h CD69 + NK cells and IFNgamma + NK cells ( g : n = 13 male+sham, n = 15 male+castration, n = 11 female; h : n = 15 male+sham, n = 10 male+castration, n = 16 female). Ex vivo B16 cytotoxicity assays of lung isolated ( i ) NK cells and ( j ) neutrophils from tumor-bearing mice at effector cell:target cell ratios of 3:1 and 6:1. Data in a - b , d - h , and i - j are mean +- s.e.m. by 1-way ANOVA with Bonferoni post-tests analysis ( a - b and e - h ) or two-tailed unpaired
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							Figure 3 IL-12-variant treatments modify the tumor microenvironment and improve the therapeutic effect with PD-1 blockade. B6 mice were intraperitoneally inoculated with 5x10 5 MC38-luc cells and treated with PBS, vvDD, vvDD-IL-12, or vvDD-IL-12-FG at 2x10 8 PFU/mouse 9 days post-tumor inoculation. Tumor-bearing mice were sacrificed 5 days post-treatment and primary tumors were collected and analyzed using flow cytometry to determine CD4 + Foxp3 - (A) and CD8 + T cells (B), IFN-gamma + CD8 + (C), IFN-gamma + CD4 + (D), exhausted CD8 + T cell (E-H), G-MDSCs (I), or regulatory T cells (CD4 + Foxp3 + ) (J), TGF-beta + Treg (N), TGF-beta + CD45 - (O), using RT-qPCR to determine TGF-beta, COX-2, and VEGF (K-M). In a separate experiment, B6 mice were intraperitoneally inoculated with 5x10 5 MC38-luc cells and treated with vvDD-IL-12-FG or PBS 9 days post-tumor inoculation. Anti-CD8 Ab (250 ug/injection), alpha-CD4 Ab (150 ug/injection), PK136 (300 ug/injection), alpha-IFN-gamma Ab (200 ug/injection), or alpha-PD-1 Ab (200 ug/injection), (n>=7) were intraperitoneally injected into mice to deplete CD8 + T cells, CD4 + T cells, or NK1.1 + cells, neutralize circulating IFN-gamma, or enhance virotherapy with alpha-PD-1 Ab (P), and a log-rank (Mantel-Cox) test was used to compare survival rates (Q and R), respectively. *P
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							Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Flow Cytometry
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							Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Flow Cytometry
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							Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Flow Cytometry
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							Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Flow Cytometry
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							Figure 2    Combination therapy with the Anchored GM-CSF vaccine and anti-PD-1 antibodies reduced tumor growth in long-established RM-1 models.  (A) The presence of SA-GM-CSF on the biotinylated surface of RM-1 cells was assayed by flow cytometry. Unbiotinylated RM-1 cells served as negative controls. (B) The proliferative effect of membrane-bound GM-CSF on bone marrow cells was assessed. OD, optical density. (C) All mice were subcutaneously injected with 2x10 5  RM-1 cells, and the tumor volume was recorded. The combination therapy with the Anchored GM-CSF vaccine and anti-PD-1 antibodies effectively reduced tumor growth compared to the control treatment, but tumor regression occurred in only a few mice (3/8). In addition, there was no significant difference between the PD-1 blockade group and the IgG group in tumor growth inhibition ( P >0.05). (D) The proportions of CD4 +  and CD8 +  T cell subsets in blood were measured by flow cytometry. (E) The proportions of CD4 +  and CD8 +  T cell subsets in TILs were measured by IHC. (F) Splenocytes were isolated from each group after treatment and stimulated with hIL-2. RM-1 cells served as target cells. Supernatants were collected for nonradioactive cytotoxicity assays. (G) To evaluate the specific cytotoxicity, splenocytes from the experimental group (Anchored GM-CSF vaccine+anti-PD-1 antibody) were isolated after treatment. RM-1 or MB49 cells served as target cells, and supernatants were collected for nonradioactive cytotoxicit
						
					

				
					
						

						
							[image: CD4 Antibody in Flow Cytometry (Flow)]   
							Figure 3    Tim-3 expression and tumor-specific cytotoxicity assays in sensitive/resistant groups.  (A) After treatment, CD4 +  and CD8 +  T cells were isolated from tumor tissues and splenocytes from each group and purified by CD4 and CD8 Microbeads. Then, the T cell subsets were stained with antibodies against Tim-3, and Tim-3 expression was assessed by flow cytometry. (B, C) The proportions of Tim-3 expression on CD4 +  and CD8 +  T cells in the PE (B) and TILs (C) are shown in histograms. (D) Splenocytes were isolated from each group after treatment and stimulated with hIL-2. RM-1 cells served as target cells. Supernatants were collected for nonradioactive cytotoxicity assays. All experiments were repeated 3 times.  * P< 0.05,  ** P< 0.01.
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							Figure 5 SBI-425 treatment suppressed Foxp3 expression in CD4 +  and CD8 +  T cells in splenocytes from CLP-injured mice. Spleens were harvested on day 7 post-CLP, followed by isolation and purification of splenocytes. Splenocyte populations in vehicle (n = 5) and SBI-425 (n = 3) treated mice were immunophenotyped by flow cytometry and reported as median fluorescent intensity (MFI).  (a)  CD4 +  T cell MFI did not differ between vehicle and SBI-425 splenocytes (P = 0.28), while  (b)  CD8 +  T cell MFI was lower in splenocytes from SBI-425- than vehicle-treated mice (P = 0.017). Foxp3+ MFI was also lower in  (c)  CD4 + Foxp3 + CD25 -  (P = 0.0027) and  (d)  CD8 + Foxp3+ CD25 -  (P = 0.010) T cell populations from SBI-425-treated mice compared to vehicle-treated mice. Data were analyzed by Student's t-test and represent means +- SEM; **P 
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							Figure 4 Ca V 1.4 deficiency results in a memory T cell phenotype. Splenocytes of WT ( n = 15 or n = 22) and KO ( n = 18 or n = 26) mice were stained with antibodies against CD3, CD4, CD8, CD62L, IL7R, and CD44 and analyzed by flow cytometry. The different population frequencies shown in boxplots are classified as CD62L+ IL-7R+ CD44- (naive), CD62L+ IL-7R+ CD44+ (T CM ), CD62L- IL-7R+ (T EM ), CD62L- IL-7R- (end-stage T Eff ). Boxplots show four pooled experiments * p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001.
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							Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Flow Cytometry
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							Figure 5 Nurr1-dependent attenuation of DSS-induced colitis by CQ. Male mice were infected with none, scrambled-lentivirus (Scr) or shNurr1-lentivirus (shNurr1) 7 days prior to treatment with water (No DSS) or 3% DSS for 8 days. During the 8 days, each group, Scr + CQ and shNurr1 + CQ, received 50 mg/kg/day of CQ intraperitoneally. Mice were sacrificed at day 8. ( A ) Body weight change after DSS induction of colitis was evaluated and expressed as a percentage of the initial weight. ( B ) Colon length was measured. ( C ) Histological colitis scores were recorded. ( D ) Representative histologic images of H&E-stained colon sections. ( E ) MLN CD4 + T cells'' Foxp3 levels were analyzed by flow cytometry. ( F ) Quantification of results in E. ( G ) Representative histologic images of Foxp3/Hoechst-stained colon sections. Data are representative of two experiments with ten mice per group. Each error bar represents means +- s.e.m. * P < 0.05.
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							Fig. 2 Decreased number of plasma cells in  Ufbp1 F/F CD19 cre  mice.  a  Bone marrow cells from indicated mice were stained with BLIMP1, CD138, IRF4, and Pax5, and analyzed by flow cytometry. Shown is the BLIMP1 versus CD138 (upper panel), and IRF4 versus Pax5 staining (lower panel)  b  Enumeration of frequencies of BLIMP1 + CD138 +  and IRF4 + Pax5 -  cells in  a  ( n  = 3 mice/genotype).  c  Ufbp1 F/F  and  Ufbp1 F/F CD19 cre  mice immunized with 4-hydroxy-3-nitrophenylacetyl conjugated to keyhole limpet hemocyanin (NP-KLH) as in Fig.  1c  were analyzed for plasma cells (BLIMP1 + CD138 +  and IRF4 + Pax5 - ) in bone marrow by flow cytometry at the indicated time points after immunization.  d  Enumeration of the frequencies of plasma cells (BLIMP1 + CD138 +  and IRF4 + Pax5 - ) in  c  ( n  = 3 mice/genotype).  e  Indicated mice were immunized as in Fig.  1c . Twenty-one days later, bone marrow cells were analyzed for the presence of NP-specific IgG1 + ASCs by ELISpot. Shown is a photograph of representative ELISpot wells.  f  Number (mean +- SEM) of NP-specific IgG1 +  ELISpots in  e  ( n  = 6 mice/genotype).  g  Ufbp1 F/F  and  Ufbp1 F/F CD19 cre  mice were immunized with NP-KLH in Sigma Adjuvant System and on day 10, 7-AAD - CD4 - CD8 - Gr-1 - CD11b -  splenic cells were analyzed for IgD and NP staining by flow cytometry.  h  Enumeration of the frequency of IgD - NP +  cells in  g  ( n  = 3 mice/genotype).  i  BLIMP1 and CD138 expression by IgD - NP +  cells in  g  was an
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							Figure 2 Tumors from Mice with Deletion of MyD88 in IMCs Show Differential Gene Expression, Reduced STAT3 Activation, and Altered Inflammatory Cell Infiltration (A) Gene expression analysis in the small intestine of Myd88 F/F and Myd88 IMCko mice (n = 3) and in tumors from Apc min/+ Myd88 F/F and Apc min/+ Myd88 IMCko mice (n = 6). Hprt was used for normalization. (B) Representative immunohistochemical staining for pSTAT3 in the normal small intestine and tumors of Apc min/+ Myd88 F/F and Apc min/+ Myd88 IMCko mice (n = 5 mice per genotype). (C) Quantification of pSTAT3 staining in tumors from Apc min/+ Myd88 F/F and Apc min/+ Myd88 IMCko mice (n = 12-14 tumors from 5 mice per genotype). (D-F) Infiltration of CD45 + cells (D), CD11b + F4/80 + macrophages and CD11b + Gr1 + neutrophils (E), and CD4 + T cells, CD8 + T cells, CD19 + B cells, and CD11c + dendritic cells (F) in tumors from 4- to 5-month-old Apc min/+ Myd88 F/F and Apc min/+ Myd88 IMCko mice (n = 4-7), quantified by FACS analysis (from two independent experiments). (G) Representative confocal images from tumors of Apc min/+ -ColVIcre- Myd88 F/+ -mTmG and Apc min/+ -ColVIcre- Myd88 F/F -mTmG mice (n = 3). Scale bars represent 50 mum. (H) FACS analysis of tumors from Apc min/+ -ColVIcre-mTmG mice, stained with markers for epithelial (EpCAM), immune (CD45), and endothelial (CD31) cells (n = 3 mice). Unstained controls are presented as gray histograms. Data represent mean +- SEM. * p < 0.05, ** p < 0.01, *** p < 0.001,
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							Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Flow Cytometry
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							Fig. 1 Expression of IL-2 variants and their antitumour effects. Tumour cell MC38-luc (3 x 10 5  cells), B16 (2 x 10 5  cells), or AB12-luc (3 x 10 5  cells) were mock-infected or infected with vvDD, vvDD-IL-2, vvDD-IL-2-FG, vvDD-IL-2-RG, or vvDD-IL-2-FPTM at a MOIs of 0.1, 1, and 5. The culture supernatants were harvested to measure secreted IL-2 by ELISA ( a ) and the cell pellets were harvested to measure membrane-bound IL-2 either by by flow cytometry (cell surface staining) ( b ) or by ELISA after PI-PLC cleavage ( c ) 24 h post-infection. B6 mice were i.p. inoculated with 5 x 10 5  MC38-luc cells and treated with PBS ( n  = 5), vvDD ( n  = 5), vvDD-IL-2-FG ( n  = 5), or vvDD-IL-2-RG ( n  = 6) at 2 x 10 8  PFU per mouse 5 days post-tumour inoculation and GPI-anchored IL-2 was measured by ELISA post PI-PLC cleavage from single cells of tumour mass 5 days after treatment (2 x 10 6  cells were incubated with 200 muL PI-PLC solution (8 unit per mL PBS) ( d ). CTLL-2 was cultured with IL-2 or MMC-treated tumour cells in the presence or absence of anti-IL-2 antibody ( e ). Data are representative of two independent experiments. B6 mice were i.p inoculated with 5 x 10 5  MC38-luc cells and treated with PBS ( n  = 27), vvDD ( n  = 27), vvDD-IL-2 ( n  = 33), vvDD-IL-2-FG ( n  = 28), vvDD-IL-2-RG ( n  = 16), or vvDD-IL-2-FPTM ( n  = 13) at 2 x 10 8  PFU per mouse 5 days post-tumour inoculation. Data are combined from four independent experiments ( f ). B6 mice were i.p. inoculated
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							Fig. 3 Immune status change in the tumour microenvironment post-virus treatments. B6 mice were inoculated i.p. with 5 x 10 5  MC38-luc cells and treated with PBS, vvDD, vvDD-IL-2-FG, or vvDD-IL-2-RG at 2 x 10 8 PFU per mouse 9 days post-tumour inoculation. Tumour-bearing mice were sacrificed 5 days post-treatment and primary tumours were collected and analysed by flow cytometry to determine CD4 + Foxp3 -  ( a ) and CD8 + IFN-gamma +  T cells ( b ), exhausted CD8 +  T cell ( c-f ), memory-phenotype T cells (CD8 + CD44 hi ) ( g ), regulatory T cells (CD4 + Foxp3 + ) ( h ), CD8/Treg ( i ), or by RT-qPCR to determine IFN-gamma, granzyme B, perforin, CXCL9, TGF-beta, CD105, and VEGF ( j-p ). Four to five mice were used for each treatment group and data are representative of two independent experiments ( a - i ) or combined from three independent experiments ( j-m ) or two independent experiments ( n-p ). In a separate experiment, B6 mice were i.p. inoculated with 5 x 10 5  MC38-luc cells and treated with vvDD-IL-2-RG or PBS 9 days post-tumour inoculation. Anti-CD8 Ab (250 ug per injection), anti-CD4 Ab (150 ug per injection), anti-IFN-gamma Ab (200 ug per injection) (nine mice per group) ( q ), or PK136 (300 ug per injection) ( s ), were i.p. injected into mice to deplete CD8 +  T cells, CD4 +  T cells or neutralise circulating IFN-gamma, or NK1.1 +  cells, and a log-rank (Mantel-Cox) test was used to compare survival rates ( r ,  t ), respectively. * P 
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							Staining of mouse splenocytes and bone marrow cells. Right: As expected based on known relative expression patterns, CD4 clone RM4-5 stains a subset of splenocytes and does not stain any bone marrow cells. Details: Balb/c bone marrow cells (left) and splenocytes (middle) were surface stained with CD4 (clone RM4-5) followed by staining with 7-AAD. Viable bone marrow cells in the lymphoid (blue histogram) and myeloid (purple histogram) gates and viable splenocytes (orange histogram) were used for analysis. {RE}
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								Applications
							

							
								Tested Dilution
							

							
								
									Publications
								

							
						

						
							
								
									Immunohistochemistry   
											(IHC)


								
									
										
											-
										
										
									
								

								
									
										
										

											View 10 publications
											10 publications
									

								
							

						
							
								
									Immunohistochemistry (PFA fixed)
											(IHC (PFA))


								
									
										
											-
										
										
									
								

								
									
										
										

											View 1 publication
											1 publication
									

								
							

						
							
								
									Immunohistochemistry (Frozen)
											(IHC (F))


								
									
										
											-
										
										
									
								

								
									
										
										

											View 1 publication
											1 publication
									

								
							

						
							
								
									Immunocytochemistry
											(ICC/IF)


								
									
										
											-
										
										
									
								

								
									
										
										

											View 4 publications
											4 publications
									

								
							

						
							
								
									Flow Cytometry
											(Flow)


								
									
										
										
											0.125 µg/test
										
									
								

								
									
										
										

											View 105 publications
											105 publications
									

								
							

						
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
				
					
				
			
		


		
			
				
					
					
					
					
					
					

					
					
					
					
					
					
				
			
				
					
					
						
							Product Specifications

						

					
					
					
					

					
					
					
					
					
					
				
			
				
					
					
					
						
							
								
								
									Species Reactivity

								
							

							
								
									Mouse
								
							

						

					
					
					

					
					
					
					
					
					
				
			
				
					
					
					
					
						
							
								Published species

							

							
								
									Human,
								
									Mouse
								
							

						

					
					

					
					
					
					
					
					
				
			
				
					
					
					
					
					
						
						
							
						
							
								
									Host/Isotype


							

							
								Rat
										/ IgG2a, kappa
							

						

							
							
					

					
					
					
					
					
					
				
			
				
					
					
					
					
					

					
						
							
								Recommended Isotype Control

							

							
								
										Rat IgG2a kappa Isotype Control (eBR2a), Super Bright™ 600, eBioscience™
							

						

					
					
					
					
					
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
							
								
									Class

								

								Monoclonal

							

						
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
							
								
									Type

								

								Antibody

							

						
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
							
								
									Clone

								

								RM4-5

							

						
					
				
			
				
					
					
					
					
					

					
					
					
						
							
								Conjugate

							

							
									Super Bright™ 600 
								
									
										
											View additional formats
											
										
											
														Alexa Fluor 532  
												
	
														Alexa Fluor 561 
												
	
														Alexa Fluor 647  
												
	
														Alexa Fluor 660  
												
	
														Alexa Fluor 700  
												
	
														APC  
												
	
														APC-eFluor 780 
												
	
														Biotin  
												
	
														Brilliant UV 395 
												
	
														Brilliant UV 496 
												
	
														Brilliant UV 563 
												
	
														Brilliant UV 615 
												
	
														Brilliant UV 661 
												
	
														Brilliant UV 737 
												
	
														Brilliant UV 805 
												
	
														Brilliant Violet 421 
												
	
														Brilliant Violet 480 
												
	
														Brilliant Violet 605 
												
	
														Brilliant Violet 650 
												
	
														Brilliant Violet 711 
												
	
														Brilliant Violet 786 
												
	
														eFluor 450 
												
	
														eFluor 506 
												
	
														eFluor 570 
												
	
														eFluor 615 
												
	
														FITC 
												
	
														Pacific Orange 
												
	
														PE  
												
	
														PE-Cyanine5 
												
	
														PE-Cyanine5.5 
												
	
														PE-Cyanine7 
												
	
														PE-eFluor 610 
												
	
														PerCP-Cyanine5.5 
												
	
														PerCP-eFluor 710 
												
	
														Super Bright 436 
												
	
														Super Bright 645 
												
	
														Super Bright 702 
												
	
														Super Bright 780 
												
	
														Unconjugated 
												


									

								
							

						

					
					
					
					
				
			
				
					
					
					
					
					

					
					
					
					
						
							
								Excitation/Emission Max

							

							
								
									414/601 nm
									
									
									
									View spectra
										[image: spectra]
									
									
								
							

						

					
					
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
							
								
									Form

								

								Liquid

							

						
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
							
								
									Concentration

								

								0.2 mg/mL

							

						
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
							
								
									Purification

								

								Affinity chromatography

							

						
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
							
								
									Storage buffer

								

								PBS, pH 7.2, with BSA

							

						
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
							
								
									Contains

								

								0.09% sodium azide

							

						
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
							
								
									Storage conditions

								

								4° C, store in dark, DO NOT FREEZE!

							

						
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
							
								
									Shipping conditions

								

								Wet ice

							

						
					
				
			
				
					
					
					
					
					

					
					
					
					
					
						
							RRID
								
								

							

							AB_2637461

						

					
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
					
				
			
				
					
					
					
					
					

					
					
					
					
					
					
						
					
				
			
		

		
			
				
					
						
							Product Specific Information
						

						Description: The RM4-5 monoclonal antibody reacts with the mouse CD4 molecule, a 55 kDa cell surface receptor expressed by a majority of thymocytes, subpopulation of mature T cells and dendritic cells. CD4 binds to MHC class II on the surface of antigen presenting cells and plays an important role both in T cell development and in optimal functioning of mature T cells. In T cells, CD4 associates with protein tyrosine kinase p56lck through its cytoplasmic tail. Binding of RM4-5 is blocked by GK1.5.

Applications Reported:  This RM4-5 antibody has been reported for use in flow cytometric analysis.

Applications Tested: This RM4-5 antibody has been tested by flow cytometric analysis of mouse splenocytes. This can be used at less than or equal to 0.125 µg per test. A test is defined as the amount (µg) of antibody that will stain a cell sample in a final volume of 100 µL. Cell number should be determined empirically but can range from 10^5 to 10^8 cells/test. It is recommended that the antibody be carefully titrated for optimal performance in the assay of interest.

Super Bright 600 is a tandem dye that can be excited with the violet laser line (405 nm) and emits at 600 nm. We recommend using a 610/20 bandpass filter. Please make sure that your instrument is capable of detecting this fluorochrome.

When using two or more Super Bright dye-conjugated antibodies in a staining panel, it is recommended to use Super Bright Complete Staining Buffer (Product # SB-4401) to minimize any non-specific polymer interactions. Please refer to the datasheet for Super Bright Staining Buffer for more information.

Light sensitivity: This tandem dye is sensitive to photo-induced oxidation. Protect this vial and stained samples from light.

Fixation: Samples can be stored in IC Fixation Buffer (cat. 00-8222) (100 µL of cell sample + 100 µL of IC Fixation Buffer) or 1-step Fix/Lyse Solution (cat. 00-5333) for up to 3 days in the dark at 2-8°C with minimal impact on brightness and FRET efficiency/compensation. Some generalizations regarding fluorochrome performance after fixation can be made, but clone specific performance should be determined empirically.

Excitation: 405 nm; Emission: 600 nm; Laser: Violet Laser

Super Bright Polymer Dyes are sold under license from Becton, Dickinson and Company.

					

				
				
					
						
							Target Information
						

						The CD4 antigen is involved in the recognition of MHC class II molecules and is a co-receptor for HIV. CD4 is primarily expressed in a subset of T-lymphocytes, also referred to as T helper cells, but may also be expressed by other cells in the immune system, such as monocytes, macrophages, and dendritic cells. At the tissue level, CD4 expression may be detected in thymus, lymph nodes, tonsils, and spleen, and also in specific regions of the brain, gut, and other non-lymphoid tissues. CD4 functions to initiate or augment the early phase of T-cell activation through its association with the T-cell receptor complex and protein tyrosine kinase, Lck. It may also function as an important mediator of direct neuronal damage in infectious and immune-mediated diseases of the central nervous system. Multiple alternatively spliced transcripts have been identified in this gene [RefSeq, July 2017].
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							Flow Cytometry

							Panel Builder

							View Panel Builder
						

					
					
						
						
							

						
						
							
								How to use the Panel Builder
							

							Watch the video to learn how to use the Invitrogen Flow Cytometry Panel Builder to build your next flow cytometry panel in 5 easy steps.
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			Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Flow Cytometry

			Thu May 01 00:00:00 EDT 2014
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			PloS one

			Habbeddine M,Verbeke P,Karaz S,Bobé P,Kanellopoulos-Langevin C

			Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Flow Cytometry
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				The efficacy of tumor debulking surgery is improved by adjuvant immunotherapy using imiquimod and anti-CD40.

			
			BMC cancer

			Khong A,Cleaver AL,Fahmi Alatas M,Wylie BC,Connor T,Fisher SA,Broomfield S,Lesterhuis WJ,Currie AJ,Lake RA,Robinson BW
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				P2X7 receptor modulates inflammatory and functional pulmonary changes induced by silica.

			
			PloS one

			Monção-Ribeiro LC,Faffe DS,Santana PT,Vieira FS,da Graça CL,Marques-da-Silva C,Machado MN,Caruso-Neves C,Zin WA,Borojevic R,Takiya CM,Coutinho-Silva R
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			Thu Sep 17 00:00:00 EDT 2015

		
			
				Genetic deletion of chemokine receptor Ccr7 exacerbates atherogenesis in ApoE-deficient mice.
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			Wan W,Lionakis MS,Liu Q,Roffê E,Murphy PM
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				Nod2 activates NF-kB in CD4+ T cells but its expression is dispensable for T cell-induced colitis.
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				Evaluation of Lassa virus vaccine immunogenicity in a CBA/J-ML29 mouse model.
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			The Journal of biological chemistry

			Hartmann J,Tran TV,Kaudeer J,Oberle K,Herrmann J,Quagliano I,Abel T,Cohnen A,Gatterdam V,Jacobs A,Wollscheid B,Tampé R,Watzl C,Diefenbach A,Koch J

			Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Flow Cytometry
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				SH2D2A modulates T cell mediated protection to a B cell derived tumor in transgenic mice.
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			Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Flow Cytometry
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				Nuclear export of the NF-κB inhibitor IκBα is required for proper B cell and secondary lymphoid tissue formation.

			
			Immunity
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			Published figure using CD4 monoclonal antibody (Product # 63-0042-82) in Flow Cytometry

			Fri Feb 25 00:00:00 EST 2011
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