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Cell models paired with curated gene expression data are vital for preclinical research. Transcriptomic data from 
traceable, authenticated cell lines streamline hypothesis development and experimental design while illuminating 
underlying biological mechanisms. In cancer research, these models have notably identified therapeutic targets and 
biomarkers. To advance cancer research, ATCC® sequenced the transcriptomes of 141 immune cancer cell lines, 
accessible through ATCC Cell Line Land, encompassing various hematopoietic lineages. This effort provided 
insights into gene expression patterns, revealing potential biomarkers and gene regulatory networks tailored to 
specific cell lines. Utilizing this data, we conducted a comparative analysis, pinpointing genes and pathways 
governing cellular traits. This informed our evaluation of therapeutic molecules like the curcumin analog EF-24. Our 
analysis of EF-24's effects on leukemia cell lines K-562 (ATCC® CCL-243 ), HL-60 (ATCC® CCL-240 ), THP-1 
(ATCC® TIB-202 ), and Kasumi-1 (ATCC® CRL-2724 ) demonstrated increased cell death post-treatment. EF-24–
activated pathways associated with cell survival and death regulation, notably impacting STAT1-induced cell death 
and enhancing innate immune system genes. This research offers a detailed understanding of EF-24's molecular 
actions in tumors, emphasizing the significance of STAT1 signaling in its antitumorigenic effects. The profound 
impact of EF-24 on inducing cell death across multiple leukemia cell lines underscores its potential as a therapeutic 
agent. By elucidating its specific molecular actions and highlighting the pivotal role of STAT1 signaling, this study 
not only deepens our comprehension of EF-24's mechanisms but also underscores its promising value in targeted 
antitumorigenic strategies.
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Workflow for producing NGS data from ATCC cell lines

Landscape of gene expression in leukemia cell lines

Summary
• ATCC Cell Line Land (ACL) provides comprehensive omics data for ATCC's verified 

and authenticated cell lines. 
• It offers reference data for use as controls in experimental settings.
• Utilizing ACL data enhances reliability, accuracy, and reproducibility of research. 
• ACL data enables gene expression analysis across multiple cell lines. 
• It facilitates exploratory research and cell line screening against drugs.
• These data can be used as controls for publicly available data from ATCC® cell lines 

to ensure scientific rigor and accuracy.
• ACL is accessible through QIAGEN Digital Insights upon subscription. 

https://digitalinsights.qiagen.com/atcc-cell-line-land/
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Figure 4: EF-24 exerts potent killing effects in leukemia cell lines. (A) Cell viability in leukemia cell lines is reduced after treatment with EF-24. 
Relative cell viability in control and EF-24 treatment groups as observed by the CellTiter-Glo (Promega Corporation) luminescent cell viability assay. (B) 
PCA plot illustrating sample clustering in leukemia cell lines and experimental groups. (C) ) Heatmap of the top 100 DEGs in leukemia cell lines that shows 
the highest fold change in EF-24–treated cells as compared to untreated controls. There are 5 biological replicates of each condition/cell line (red = 
control; blue = treated). (D) Venn diagram depicts shared and unique genes that are differentially expressed in EF-24–treated cells as compared to 
untreated controls. Threshold absolute fold change ≥5, FDR p-value 0.01. (E) Pan differentially expressed genes in EF-24–treated cells as compared to 
untreated controls. (F) Violin plots display the relevant genes' quantitative enrichment in EF-24–treated cells as compared to untreated controls. (G) IPA 
shows shared top canonical pathways activated in myeloid leukemia cell lines were treated with EF-24. (H) IL-6 is an upstream regulator of genes induced 
in the EF-24 cell lines. (I) Regulatory network of genes induced in the EF-24 treated cell lines.

Figure 3: Comparative gene expression in leukemia disease states. (A) Expression profiles of hallmark genes in leukemia cell lines. (B) 
Box plots showing mRNA levels of the indicated genes in leukemia subtypes. (C) Heatmap depicting the transcriptomic landscape of leukemia 
cell lines. (D) Venn diagram illustrating the number of genes shared and uniquely expressed in leukemia cell lines. (E) Heatmap displaying 
genes with consistent expression patterns in THP-1, Kasumi-1, and HL-60 compared to K-562. Red indicates induction, while blue/black 
indicates reduction. The data reveal correlations (positive and or negative) among genes expressed in leukemia cell lines, highlighting their 
roles in disease pathogenesis.
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Figure 2: Whole-transcriptome profiling of hematological cancer cell models in the ATCC repository and the development of ATCC Cell Land, 
an authenticated data repository with analytical tools for bioinformatics analysis. (A) RNA sequencing of ATCC cell models representing various 
hematological disease states. The y-axis indicates the number of RNA sequencing data sets produced from biological replicates of the respective 
disease state. Numerous cell lines derived from each disease state were sequenced, each containing a minimum three biological replicates. (B) Box 
plots showing baseline mRNA levels of the KRAS gene in different types of blood cancer. 

Figure 1: Schematic illustrating ATCC's workflow processes from cell culture to RNA extraction, sequencing, and data quality control in 
accordance with ISO 9001 standards. 
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Top Ten Ingenuity Canonical Pathways  -log(p-value) z-score
Role of Chondrocytes in Rheumatoid Arthritis Signaling Pathway 4.46 2.236
Role of Osteoblasts in Rheumatoid Arthritis Signaling Pathway 4.37 1.633
Tumor Microenvironment Pathway 3.97 2.236
S100 Family Signaling Pathway 3.76 2.333
HIF1α Signaling 3.67 1.342
IL-6 Signaling 3.43 2
Wound Healing Signaling Pathway 3.28 2.236
Macrophage Classical Activation Signaling Pathway 2.81 2
Serotonin Receptor Signaling 2.11 0.447
Role of Osteoclasts in Rheumatoid Arthritis Signaling Pathway 2.06 2

Name
K-562 EF-24 
vs. control - 
Fold change

K-562 EF-24 
vs. control - 
FDR p-value

THP-1 EF-24 
vs. control - 
Fold change

THP-1 EF-24 
vs. control - 
FDR p-value

Kasumi-1 
EF-24 vs. 
control - 
Fold change

Kasumi-1 
EF-24 vs. 
control - 
FDR p-value

HL-60 EF-24 
vs. control - 
Fold change

HL-60 EF-24 
vs. control - 
FDR p-value

HSPA6 12.9 0.0 2507.4 0 2709.4 0 581.97 0.0
CLU 217.3 0.0 47.2 0 720.8 0 145.01 0.0
OSGIN1 8.9 0.0 11.6 0 34.6 0 21.11 0.0
ATF3 8.1 0.0 28.5 0 32.7 0 12.48 0.0
CXCL8 16.4 0.0 43.7 0 180.8 0 10.78 0.0
ZFAND2A 5.2 0.0 9.0 0 67.7 0 7.87 0.0
S100A10 24.8 0.0 8.0 0 77.4 1.03E-88 5.33 0.0
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Molecular modalities of EF-24 in leukemia cell lines
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		Top Ten Ingenuity Canonical Pathways		-log(p-value)		z-score		Molecules

		Role of Chondrocytes in Rheumatoid Arthritis Signaling Pathway		4.46		2.236		CXCL8,LTA,MMP10,MMP19,PGF

		Role of Osteoblasts in Rheumatoid Arthritis Signaling Pathway		4.37		1.633		COL1A1,CXCL8,LTA,MMP10,MMP19,PGF

		Tumor Microenvironment Pathway		3.97		2.236		COL1A1,CXCL8,MMP10,MMP19,PGF

		S100 Family Signaling Pathway		3.76		2.333		ABCB1,CACNA1G,CREB3L3,CXCL8,MMP10,MMP19,PGF,PLA2G4C,S100A10

		HIF1α Signaling		3.67		1.342		ADM,HSPA6,MMP10,MMP19,PGF

		IL-6 Signaling		3.43		2		ABCB1,COL1A1,CXCL8,CYP19A1

		Wound Healing Signaling Pathway		3.28		2.236		COL1A1,CXCL8,LTA,MMP10,PGF

		Macrophage Classical Activation Signaling Pathway		2.81		2		CXCL8,GBP2,LTA,LY96

		Serotonin Receptor Signaling		2.11		0.447		CACNA1G,CREB3L3,CXCL8,KCNN3,PLA2G4C

		Role of Osteoclasts in Rheumatoid Arthritis Signaling Pathway		2.06		2		COL1A1,CREB3L3,MMP10,MMP19

		NOD1/2 Signaling Pathway		1.87				CXCL8,HSPA6,LTA

		Leukocyte Extravasation Signaling		1.85				CLDN4,MMP10,MMP19

		Netrin Signaling		1.81				ABLIM3,CACNA1G

		Oxytocin in Brain Signaling Pathway		1.81				CACNA1G,CREB3L3,PLA2G4C

		Pulmonary Healing Signaling Pathway		1.81				MMP10,MMP19,PGF

		Adrenomedullin signaling pathway		1.81				ADM,KCNN3,LTA

		Pathogen Induced Cytokine Storm Signaling Pathway		1.79		2		COL1A1,CXCL8,LTA,PGF

		Trehalose Degradation II (Trehalase)		1.74				HKDC1

		Role of MAPK Signaling in Inhibiting the Pathogenesis of Influenza		1.74				CXCL8,PLA2G4C

		Estrogen-Dependent Breast Cancer Signaling		1.71				CREB3L3,CYP19A1

		BEX2 Signaling Pathway		1.71				MAP2,PGF

		VEGF Family Ligand-Receptor Interactions		1.69				PGF,PLA2G4C

		Neutrophil Extracellular Trap Signaling Pathway		1.68		1		COL1A1,CXCL8,KCNN3,PLA2G4C

		Estrogen Receptor Signaling		1.65		2		CREB3L3,MMP10,MMP19,PGF

		Neurovascular Coupling Signaling Pathway		1.64				CACNA1G,KCNN3,PLA2G4C

		Salvage Pathways of Pyrimidine Deoxyribonucleotides		1.63				UPP1

		ABRA Signaling Pathway		1.61				ABLIM3,PGF

		Orexin Signaling Pathway		1.61				ATP6V0D2,CACNA1G,PLA2G4C

		Hepatic Fibrosis Signaling Pathway		1.6		1		COL1A1,CREB3L3,CXCL8,PGF

		Chaperone Mediated Autophagy Signaling Pathway		1.6		-0.447		ATP6V0D2,HSPA6,MMP10,MMP19,UCHL1

		RAR Activation		1.58		-1		COL1A1,CREB3L3,CXCL8,LTA

		Salvage Pathways of Pyrimidine Ribonucleotides		1.57				AK8,UPP1

		ATM Signaling		1.55				CREB3L3,GADD45G

		GDP-glucose Biosynthesis		1.55				HKDC1

		Glucose and Glucose-1-phosphate Degradation		1.51				HKDC1

		UDP-N-acetyl-D-galactosamine Biosynthesis II		1.47				HKDC1

		Colorectal Cancer Metastasis Signaling		1.46				MMP10,MMP19,PGF

		Protein Ubiquitination Pathway		1.46				CRYAB,HSPA6,UCHL1

		Role of IL-17A in Psoriasis		1.44				CXCL8

		Role of MAPK Signaling in Promoting the Pathogenesis of Influenza		1.44				ATP6V0D2,PLA2G4C

		Oxytocin Signaling Pathway		1.42				CREB3L3,CXCL8,PLA2G4C

		Airway Pathology in Chronic Obstructive Pulmonary Disease		1.42				CXCL8,LTA

		p38 MAPK Signaling		1.4				CREB3L3,PLA2G4C

		Th1 Pathway		1.39				HAVCR2,LTA

		Parkinson's Signaling		1.39				UCHL1

		LXR/RXR Activation		1.38				CLU,LY96

		FXR/RXR Activation		1.36				CLU,CYP19A1

		Senescence Pathway		1.36				ATF3,CXCL8,GADD45G

		GABA Receptor Signaling		1.33				CACNA1G,KCNN3

		Role of PKR in Interferon Induction and Antiviral Response		1.3				ATF3,HSPA6

		Iron homeostasis signaling pathway		1.3				ATP6V0D2,CREB3L3

		Neuroinflammation Signaling Pathway		1.3				CREB3L3,CXCL8,PLA2G4C

		White Adipose Tissue Browning Pathway		1.29				CACNA1G,CREB3L3

		MSP-RON Signaling in Cancer Cells Pathway		1.28				CREB3L3,PGF

		Glutaminergic Receptor Signaling Pathway (Enhanced)		1.27				CACNA1G,CREB3L3,PLA2G4C

		Pulmonary Fibrosis Idiopathic Signaling Pathway		1.27				COL1A1,MMP10,MMP19

		Endocannabinoid Neuronal Synapse Pathway		1.23				CACNA1G,DNAH3

		Pyrimidine Deoxyribonucleotides De Novo Biosynthesis I		1.23				AK8

		Dilated Cardiomyopathy Signaling Pathway		1.23				CACNA1G,CNN1

		Corticotropin Releasing Hormone Signaling		1.22				CACNA1G,CREB3L3

		Role of Pattern Recognition Receptors in Recognition of Bacteria and Viruses		1.2				CXCL8,LTA

		eNOS Signaling		1.2				HSPA6,PGF

		Bupropion Degradation		1.2				CYP19A1

		IL-17A Signaling in Gastric Cells		1.18				CXCL8

		Glucocorticoid Receptor Signaling		1.18				CXCL8,DNAH3,HSPA6,PLA2G4C

		Apelin Liver Signaling Pathway		1.16				COL1A1

		Phagosome Maturation		1.16				ATP6V0D2,DYNC1I1

		HMGB1 Signaling		1.15				CXCL8,LTA

		Cachexia Signaling Pathway		1.14				CXCL8,HSPA6,LTA

		Aldosterone Signaling in Epithelial Cells		1.13				CRYAB,HSPA6

		Th1 and Th2 Activation Pathway		1.13				HAVCR2,LTA

		Erythropoietin Signaling Pathway		1.11				CXCL8,LTA

		TNFR2 Signaling		1.09				LTA

		D-myo-inositol (1,4,5,6)-Tetrakisphosphate Biosynthesis		1.09				CILP,DUSP8

		D-myo-inositol (3,4,5,6)-tetrakisphosphate Biosynthesis		1.09				CILP,DUSP8

		Airway Inflammation in Asthma		1.08				CXCL8

		IL-33 Signaling Pathway		1.07				CREB3L3,CXCL8

		Coagulation System		1.06				SERPIND1

		GNRH Signaling		1.05				CACNA1G,CREB3L3

		3-phosphoinositide Degradation		1.05				CILP,DUSP8

		Acetylcholine Receptor Signaling Pathway		1.04				CACNA1G,CREB3L3

		D-myo-inositol-5-phosphate Metabolism		1.03				CILP,DUSP8

		Natural Killer Cell Signaling		1.02				COL1A1,HSPA6

		Synaptic Long Term Depression		1.02				CACNA1G,PLA2G4C

		ID1 Signaling Pathway		1.01				ATF3,PGF

		ILK Signaling		1.01				CREB3L3,PGF

		CDX Gastrointestinal Cancer Signaling Pathway		1.01				CXCL8,LTA

		Gustation Pathway		1.01				CACNA1G,KCNN3

		Ephrin Receptor Signaling		1.01				CREB3L3,PGF

		Pyrimidine Ribonucleotides Interconversion		1				AK8

		3-phosphoinositide Biosynthesis		0.993				CILP,DUSP8

		Clathrin-mediated Endocytosis Signaling		0.986				CLU,PGF

		Intrinsic Prothrombin Activation Pathway		0.981				COL1A1

		Acetone Degradation I (to Methylglyoxal)		0.981				CYP19A1

		IL-8 Signaling		0.979				CXCL8,PGF

		Pyrimidine Ribonucleotides De Novo Biosynthesis		0.971				AK8

		ERK/MAPK Signaling		0.962				CREB3L3,PLA2G4C

		Calcium Signaling		0.945				CACNA1G,CREB3L3

		Estrogen Biosynthesis		0.944				CYP19A1

		Multiple Sclerosis Signaling Pathway		0.939				CXCL8,LTA

		iNOS Signaling		0.935				LY96

		nNOS Signaling in Skeletal Muscle Cells		0.926				CACNA1G

		PFKFB4 Signaling Pathway		0.926				CREB3L3

		Superpathway of Inositol Phosphate Compounds		0.901				CILP,DUSP8

		IL-12 Signaling and Production in Macrophages		0.898				CLU,COL1A1

		Role of Cytokines in Mediating Communication between Immune Cells		0.879				CXCL8

		AMPK Signaling		0.878				AK8,CREB3L3

		Sertoli Cell-Sertoli Cell Junction Signaling		0.875				CLDN4,CREB3L3

		Lymphotoxin β Receptor Signaling		0.871				LTA

		Role of IL-17A in Arthritis		0.857				CXCL8

		Cancer Drug Resistance by Drug Efflux		0.85				ABCB1

		Nicotine Degradation III		0.843				CYP19A1

		GADD45 Signaling		0.836				GADD45G

		LPS/IL-1 Mediated Inhibition of RXR Function		0.836				ABCB1,LY96

		Sperm Motility		0.836				CACNA1G,PLA2G4C

		Axonal Guidance Signaling		0.825				ABLIM3,MMP10,PGF

		Role of JAK2 in Hormone-like Cytokine Signaling		0.823				PGF

		Melatonin Degradation I		0.817				CYP19A1

		Circadian Rhythm Signaling		0.807				CACNA1G,CREB3L3

		PXR/RXR Activation		0.804				ABCB1

		Activation of IRF by Cytosolic Pattern Recognition Receptors		0.804				LTA

		WNT/Ca+ pathway		0.798				CREB3L3

		CD40 Signaling		0.792				LTA

		Nicotine Degradation II		0.792				CYP19A1

		Insulin Secretion Signaling Pathway		0.79				CACNA1G,CREB3L3

		Superpathway of Melatonin Degradation		0.786				CYP19A1

		Phospholipases		0.78				PLA2G4C

		Opioid Signaling Pathway		0.777				CACNA1G,CREB3L3

		Eicosanoid Signaling		0.775				PLA2G4C

		Huntington's Disease Signaling		0.768				CREB3L3,HSPA6

		CLEAR Signaling Pathway		0.765				ATP6V0D2,CREB3L3

		ERK5 Signaling		0.753				CREB3L3

		Sirtuin Signaling Pathway		0.749				CXCL8,GADD45G

		Hypoxia Signaling in the Cardiovascular System		0.742				CREB3L3

		TREM1 Signaling		0.737				CXCL8

		Toll-like Receptor Signaling		0.732				LY96

		Neurotrophin/TRK Signaling		0.732				CREB3L3

		Thyroid Cancer Signaling		0.727				CXCL8

		Role of JAK family kinases in IL-6-type Cytokine Signaling		0.727				PGF

		FLT3 Signaling in Hematopoietic Progenitor Cells		0.712				CREB3L3

		Role of MAPK Signaling in the Pathogenesis of Influenza		0.703				PLA2G4C

		BAG2 Signaling Pathway		0.698				HSPA6

		Role of Hypercytokinemia/hyperchemokinemia in the Pathogenesis of Influenza		0.694				CXCL8

		FGF Signaling		0.694				CREB3L3

		IL-17A Signaling in Fibroblasts		0.689				COL1A1

		Dendritic Cell Maturation		0.689				COL1A1,CREB3L3,LTA

		Immunogenic Cell Death Signaling Pathway		0.676				HSPA6

		Unfolded protein response		0.676				HSPA6

		Crosstalk between Dendritic Cells and Natural Killer Cells		0.672				LTA

		Pyroptosis Signaling Pathway		0.664				GBP2

		p53 Signaling		0.644				GADD45G

		Melanocyte Development and Pigmentation Signaling		0.644				CREB3L3

		DNA Methylation and Transcriptional Repression Signaling		0.644				GADD45G

		Mitochondrial Dysfunction		0.641				CACNA1G,CREB3L3

		VEGF Signaling		0.64				PGF

		Neuropathic Pain Signaling in Dorsal Horn Neurons		0.632				KCNN3

		Kinetochore Metaphase Signaling Pathway		0.6				DNAH3

		Prostate Cancer Signaling		0.587				CREB3L3

		Antioxidant Action of Vitamin C		0.587				PLA2G4C

		Amyotrophic Lateral Sclerosis Signaling		0.58				PGF

		Fc Epsilon RI Signaling		0.574				PLA2G4C

		GPCR-Mediated Nutrient Sensing in Enteroendocrine Cells		0.574				CACNA1G

		MSP-RON Signaling in Macrophages Pathway		0.571				CREB3L3

		NGF Signaling		0.567				CREB3L3

		Nitric Oxide Signaling in the Cardiovascular System		0.567				PGF

		Neuroprotective Role of THOP1 in Alzheimer's Disease		0.564				HTRA3

		Pancreatic Adenocarcinoma Signaling		0.549				PGF

		Gαs Signaling		0.549				CREB3L3

		GP6 Signaling Pathway		0.547				COL1A1

		Endocannabinoid Developing Neuron Pathway		0.547				CREB3L3

		TR/RXR Activation		0.544				PGF

		G Beta Gamma Signaling		0.541				CACNA1G

		Protein Kinase A Signaling		0.533				CREB3L3,DUSP8

		Synaptic Long Term Potentiation		0.532				CREB3L3

		P2Y Purigenic Receptor Signaling Pathway		0.53				CREB3L3

		CCR3 Signaling in Eosinophils		0.527				PLA2G4C

		DHCR24 Signaling Pathway		0.519				CLU

		Reelin Signaling in Neurons		0.516				DNAH3

		GABAergic Receptor Signaling Pathway (Enhanced)		0.514				CACNA1G

		Hereditary Breast Cancer Signaling		0.506				GADD45G

		Cellular Effects of Sildenafil (Viagra)		0.486				KCNN3

		NFKBIE Signaling Pathway		0.482				CXCL8,LTA

		Factors Promoting Cardiogenesis in Vertebrates		0.479				CREB3L3

		Type II Diabetes Mellitus Signaling		0.479				CACNA1G

		IL-10 Signaling		0.477				CREB3L3

		Necroptosis Signaling Pathway		0.475				PLA2G4C

		Ovarian Cancer Signaling		0.468				PGF

		Microautophagy Signaling Pathway		0.464				COL1A1

		Inhibition of ARE-Mediated mRNA Degradation Pathway		0.457				LTA

		Androgen Signaling		0.445				CACNA1G

		Ribonucleotide Reductase Signaling Pathway		0.443				CREB3L3

		Tight Junction Signaling		0.423				CLDN4

		Acute Phase Response Signaling		0.414				SERPIND1

		Dopamine-DARPP32 Feedback in cAMP Signaling		0.412				CREB3L3

		Macrophage Alternative Activation Signaling Pathway		0.406				CREB3L3

		Production of Nitric Oxide and Reactive Oxygen Species in Macrophages		0.403				CLU

		Regulation of the Epithelial Mesenchymal Transition by Growth Factors Pathway		0.401				LTA

		Endothelin-1 Signaling		0.398				PLA2G4C

		Xenobiotic Metabolism CAR Signaling Pathway		0.398				ABCB1

		Xenobiotic Metabolism PXR Signaling Pathway		0.396				ABCB1

		Coronavirus Pathogenesis Pathway		0.381				CXCL8

		Cardiac Hypertrophy Signaling (Enhanced)		0.38				CXCL8,LTA

		Role of Tissue Factor in Cancer		0.376				CXCL8

		mTOR Signaling		0.365				PGF

		Activin Inhibin Signaling Pathway		0.361				COL1A1

		Autophagy		0.361				CREB3L3

		Role of NFAT in Cardiac Hypertrophy		0.351				CACNA1G

		IL-4 Signaling		0.348				COL1A1,CREB3L3

		Role of Osteoblasts, Osteoclasts and Chondrocytes in Rheumatoid Arthritis		0.345				COL1A1

		EIF2 Signaling		0.342				ATF3

		Sertoli Cell Germ Cell Junction Signaling Pathway (Enhanced)		0.334				CLDN4

		cAMP-mediated signaling		0.334				CREB3L3

		Breast Cancer Regulation by Stathmin1		0.334				CREB3L3,PGF

		CREB Signaling in Neurons		0.323				CACNA1G,CREB3L3

		Chronic Myeloid Leukemia Signaling		0.284				ABCB1

		Xenobiotic Metabolism Signaling		0.268				ABCB1

		G-Protein Coupled Receptor Signaling		0.257				CREB3L3,KCNN3

		Synaptogenesis Signaling Pathway		0.248				CREB3L3

		Systemic Lupus Erythematosus in B Cell Signaling Pathway		0.244				CXCL8,LTA

		Myelination Signaling Pathway		0.238				CREB3L3

		FcγRIIB Signaling in B Lymphocytes		0				CACNA1G

		CCR5 Signaling in Macrophages		0				CACNA1G

		IL-15 Signaling		0				CXCL8

		Type I Diabetes Mellitus Signaling		0				LTA

		Communication between Innate and Adaptive Immune Cells		0				CXCL8

		FAK Signaling		0				COL1A1

		Phospholipase C Signaling		0				CREB3L3,PLA2G4C

		Altered T Cell and B Cell Signaling in Rheumatoid Arthritis		0				LTA

		PKCθ Signaling in T Lymphocytes		0				CACNA1G

		PI3K Signaling in B Lymphocytes		0				ATF3

		Hematopoiesis from Pluripotent Stem Cells		0				CXCL8

		SAPK/JNK Signaling		0				DUSP8

		B Cell Receptor Signaling		0				CREB3L3

		NF-κB Signaling		0				LTA

		Phagosome Formation		0				PLA2G4C

		T Cell Exhaustion Signaling Pathway		0				HAVCR2

		Systemic Lupus Erythematosus in T Cell Signaling Pathway		0				CREB3L3
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