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ABSTRACT:

T cells that came into contact with mature and immature dendritic cells had an overall 

reduction in gene expression in IL10, IL12, IL23, ICOS, TGFB, TNFA, PD1, TBET, GATA3, 

FASL, PERF, FOXP3, and CTLA4.  T cells stimulated with immature dendritic cells had the 

most consistent results in decreasing gene expression in all the genes tested.  T cells in contact 

with mature dendritic cells had mostly a decrease in gene expression, but in IFNG and Granzyme 

there was an increase in gene expression.   However, when adding additional stimuli such as 

interferon(IFN) or hydroxychloroquine (HCQ) gene expression increased in all of the markers 

except for TGFB, PERF, and IL12.  This leads me to believe that crosstalk is occurring between 

dendritic cells and T cells.  This crosstalk could direct the particular cells to perform specialized 

functions, which can explain the increase and decrease of the markers tested.  In addition, 

interferon and hydroxychloroquine seems to hyper-stimulate most markers to create an up 

regulation of gene expression. 
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INTRODUCTION:

Rheumatoid Arthritis(RA) is a debilitating autoimmune disease that causes inflammation 

of the synovial joints.  The constant inflammation of the joints can lead to a crippling and 

disfiguring affect on the joints.  This can lead to a decrease in the quality of life on the people 

with rheumatoid arthritis because it prevents them from being able to do everyday tasks.  It is 

estimated that by 2020, 18.2% of Americans will be affected by arthritis (1).  However, the cause 

of rheumatoid arthritis is unknown.  

There is currently no cure for rheumatoid arthritis, but there are treatments to help 

manage the pain and symptoms caused by the disease.  One of the most beneficial treatments for 

RA is a combination therapy involving anti-inflammatory drugs and disease modifying anti-

reheumatic drugs (DMARDS)(2,3).  Some of the DMARDs include methotrexate(MTX), 

sulphasalazine(SSZ), and hydroxychloroquine(HCQ) and anti-inflammatory drugs can include 

prednisone and infliximab.  Nevertheless, response to treatments vary from patient to patient.

Research has shown that T cell populations differ in patients with RA and people who are 

disease free.  Significant studies have shown that there is a correlation between decreases in 

CD28-T cells and other effector t cell populations and clinical response (4).  In addition, 

CD4+CD25+T cell populations have been inversely correlated with disease severity (5). 

Numerous questions are left unanswered.  What could lead to RA?  Is there a way to 

permanently go into remission?  What cells are involved with the symptoms caused by RA?  Are 

there ways to allow patients to tolerate the symptoms? 

 Due to clinical studies, patient’s tolerance to the disease could be due to crosstalk 

between different immune pathways.   However, the objective of this paper is to determine if 

there is crosstalk between two different types of immune cells such as T cells and antigen 
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presenting cells (APCs).  Therefore, cells were taken from a healthy donor and immune cells 

were separated then stimulated together in vitro.  This allows us to see what changes occur when 

immune cells are stimulated in culture with each other.  
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METHODS: 

Blood was drawn from a healthy donor.  The peripheral blood mononuclear cells(PBMC) 

were isolated via Histopaque Ficoll Gradient.  Cells underwent a negative selection with 

MACS® sorting.  FACS analysis indicated that the flow through was over 90% pure for 

monocytes.  Cells were put into culture media and plated on a 6-well plate ex vivo and incubated 

overnight.  On Day 1, 20 units of IL-4 and 40 units of Granulocyte Macrophage Colony-

Stimulating Factor(GMCSF) was added to each well and incubated for 6 days.  Day 6, samples 

were split in half.  Half of the plates received 5μM if HCQ and the other half was cultured with 

20 units of IFN.   They were cultured for 24 hours.  Day 7, media was removed and fresh media 

was added.  The samples were cultured for 24 hours.   Day 8, the cells were harvested and 

analyzed through FACS.  Cells that were separated through FACS were Tcells in media, Tcells 

stimulated with mature dendritic cells (mdc), Tcells stimulated with immature dendritic cells 

(idc), Tcells stimulated with HCQ and mdc, and Tcells stimulated with idc and interferon. 

Separated cells underwent mrna isolation via the Qiagen RNeasy Mini Kit.  The mrna was 

converted to cdna using Qiagen’s Omniscript RT Kit and PCR. Cycle conditions were as follows; 

95°C for 15 s, 40°C for 30 s and 72°C for 1 min for 40 cycles, followed by 72°C for 5 min. 

Finally, cdna was analyzed via TaqMan® Gene Expression Assay. 

T effectors were analyzed for IL-2, IL-4, IL-6, IL-10, IL-12, IL17A, IL-21, IL-23, TNFα, IFNγ, 

RORC, ICOS, PD-1, Tbet, GATA-3, FasL, Granzym B, Perforin, IL-9, and GAPDH.  

T cell regulators were analyzed for Foxp3, PD-1, CTLA4, ICOS, RORC, IFNγ, TNFα, TGF-β, 

IL-2, IL-10, IL-17A, IL-21, IL-23, FasL, Granzym B, Perforin, B7-H1, B7-DC, and GAPDH .  
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RESULTS:

GENE EXPRESSION ANALYSIS
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Chart 1:  Figure indicates that when T cells come into contact with immature dendritic cells gene 
expression decreases.  IFNG had a large increase in gene expression when T cells came into 
contact with mature dendritic cells.  When stimulated with IFN and HCQ, gene expression 
increases.  However, TNFA had little change when stimulated with IFN and HCQ.  
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GENE EXPRESSION ANALYSIS
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Chart 2:  Genes stimulated with mature and immature dendritic cells had a decrease in gene 
expression.  CTLA4 had an increase in gene expression when stimulated with either IDC IFN or 
MDC HCQ. TGFB had a decrease in gene expression when coming into contact with IDC IFN 
and MDC HCQ. 
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GENE EXPRESSION ANALYSIS
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Chart 3:  Gene expression decreases in IL12, ICOS, GATA3, Perforin, and FOXP3 when in 
contact with immature and mature dendritic cells.  Granzyme showed an increase in gene 
expression when in stimulated with mature dendritic cells and a decrease in gene expression 
when stimulated with immature dendritic cells.  IL12 and PERF decreased in expression when 
coming into contact with IDC IFN and MDC HCQ.  GATA3, Granzyme and FOXP3 showed the 
opposite affect by increasing in gene expression when in contact with the stimulants.  
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DISCUSSION/CONCLUSION:

The experiment indicates that there is indeed crosstalk between T cells and dendritic 

cells.  However, the messages being signaled to each other are still unclear.  Due to the under 

expression of IL10, IL12, IL23, ICOS, TGFB, TNFA, PD1, TBET, GATA3, FASL, PERF, 

FOXP3, and CTLA4, it can be hypothesized that the receptors being stimulated on the T cells by 

the mature and immature dendritic cells is sending signals to down-regulate the transcription 

factors for the above genes.  On the other hand, other signals produced by the crosstalk could 

induce up-regulation in the genes such as IFNG and Granzyme. 

The addition of cytokines and chemokines like IFN and HCQ suggest that it creates a 

microenvironment to modulate dendritic cell function, while also influencing the immune 

response (6).  The addition of IFN and HCQ suggests that into the T cell and dendritic cell 

culture could have caused interactions with the dendritic cells and the T cells.  However, it is not 

known if the up-regulation of gene expression was caused by IFN and HCQ interacting with T 

cells, dendritic cells interacting with IFN and HCQ, or both cell populations.  For future studies, 

a control cell population with t cells interacting with IFN or HCQ alone should be utilized. 

In conclusion, the addition of dendritic cells, cytokines, and chemokines altered the gene 

expression of T cells.  T cells interacting with dendritic cells alone seems to signal most of the 

genes in T cells to under express genes, while the addition of cytokines and chemokines induced 

and over-expression of most of the genes analyzed.  
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FUTURE OUTLOOK: 

In future experiments, it is suggested that the experiment be repeated in vivo to determine 

if similar results are observed.  In addition, T cells interacting with cytokines and chemokines 

alone should be tested to see if there is a significant difference between T cells interacting with 

dendritic cells, cytokines, and chemokines. 

15



REFERENCES:

1. Lawrence, Reva C., Charles G. Helmick, Frank C. Arnett, Richard A. Deyo, David T. Felson, 
Edward H. Giannini, Stephen P. Heyse, Rosemarie Hirsch, Marc C. Hochberg, Matthew H. 
Liang, Stanley R. Pillemer, Virginia D. Steen, and Frederick Wolfe. "Estimates of the Prevalence 
of Arthritis and Selected Musculoskeletal Disorders in the United States." Arthritis & 
Rheumatism 41.5 (1998): 778-99. Print.

2. Carli, P., C. Landais, M. Aletti, J. Cournac, E. Poisnel, and J. Paris. "Traitment Actuel De
 La Polyarthrite Rhumatoide=Current Treatment of Rheumatoid Arthritis." Le Revue De 
Medecine Interne 30.12 (2009): 1067-079. Print.

3. Goekoop-Ruiterman, YP M., JK De Vries-Bouwstra, CF Allaart, D. Van Zeben, PJSM 
Kerstens, JMW Hazes, AH Zwinderman, HK Ronday, KH Han, ML Westedt, AH Gerards, 
JHLM Van Groenendael, WF Lems, VM Van Krugten, FC Breedveld, and BAC Dijkmans. 
"Clinical and Radiographic Outcomes of Four Different Treatment Strategies in Patients with 
Early Rheumatoid Arthritis (The Best Study): A Randomized Controlled Trial." Arthritis & 
Rheumatism 52.11 (2005): 3381-390. Print.

4. Scarsi, M., T. Ziglioli, and P. Airo. "Decreased Circulating CD28-negative T Cells in Patients 
with Rheumatoid Arthritis Treated with Abatacept Are Correlated with Clinical Response." The 
Journal of Rheumatology 3rd ser. 37 (2010). Print.

5. Oh, Soyoung, Andrew L. Rankin, and Andrew J. Caton. "CD4+CD25+ Regulatory T Cells in 
Autoimmune Arthritis." Immunological Reviews 233.1 (2010): 97-111. Print

6. Pulendran, Bali, Hua Tang, and Timothy L. Denning. "Division of Labor, Plasticity, and 
Crosstalk between Dendritic Cell Subsets." Current Opinion in Immunology 20.1 (2008): 61-67. 
Web.

 

16


