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Overview:
The project is currently progressing according to the proposed research plan. Though a 2 year funding was requested, the proposal was funded for one year for Specific Aim 1 only. Preliminary data and further details of the experimental plan were requested to subsequently fund Specific Aim 2. This will be submitted in a separate grant application on November 4, 2009. 
Specific Aim 1 is focused on the immune response in patients with nephropathic cystinosis. 
In the first 6 months of the funded study, the following progress has been made:

1. IRB approval for the study was submitted and obtained.
2. We have enrolled 8 cystinotic patients (out of total 13 cystinotic patients at Stanford Hospital) with IRB approved written consent. 
3. Six matched control participants have been enrolled in the study: 3 healthy volunteers and 3 pediatric non cystinotic transplant patients with stable renal allograft function. 
4. Relevant demographic and clinical data were collected on all 14 participants. 
5. The following samples have been obtained and preserved on all 14 enrolled participants:
· Serum samples for cytokines measurement; 
· Peripheral Blood samples a) to conduct fresh whole blood myeloid and plasmacytoid dendritic cells (DC) phenotyping and ex vitro stimulation assays to evaluate DC maturation markers and intracellular cytokines responses and signals transduction activation and b) to isolate and cryopreserve peripheral blood mononuclear cells (PBMC) for future monocytes, T-, B- cell subsets phenotyping and functional assays; 
· Urine for Renal Proximal Tubule Epithelial Cells (RPTE) isolation, growth and analysis;

· Skin biopsies were performed on 5 cystinotic patients by licensed dermatologist at Stanford University in preparation for submission of Specific Aim 2. Skin fibroblasts were isolated and cryopreserved by Dr. Rejo Pera.

In response to Specific Aim 1, the following selected detailed experiments are outlined for review:
Aim 1: Cystinotic renal transplant recipients can demonstrate reduced allo-responses to donor antigen with intact third party responses to foreign antigens. 

Aim (1A) To investigate whether there is altered HLA class II protein expression in recipient cystinotic peripheral blood mononuclear cells (PBMCs) and renal proximal tubule epithelial (RPTE).
Aim (1B) To test if altered antigen-presenting capacity of DC from cystinotic patients is responsible for the donor specific hyporesponsiveness, when compared to healthy DC cells.
Aim (1C) To investigate if there is donor specific hyporesponsiveness in cystinotic transplant recipients, when compared to other matched transplant recipients, with intact immune responses against third party antigens. 

Experiments Performed to date: (Experiments are performed within 1hour of blood receipt.)
1. Whole blood assays of peripheral blood myeloid and plasmacytoid dendritic cells phenotypes by 8 color flow cytometry.
Preliminary Analysis: 

We phenotyped CD11c+ myeloid (mDC) and CD123+ plasmacytoid (pDC) dendritic cells phenotypes using 8-color flow cytometry analysis according to standard protocols {Ida, 2006} for HLA-DR expression, maturation CCR7 and T-cell co-stimulatory CD40 and CD86 molecules expression (Table 1). All antibodies were purchased labeled with fluorochromes from BD Immunocytometry, San Jose, CA. Flow cytometric acquisition was performed on a BD LSRIII Flow Cytometer (Becton Dickinson Immunocytometry Systems, USA) with BD FACSDiva software following by data analysis using FlowJo and CytoBank softwares (Figure 1). 
Table 1. Antibodies used for 8-color whole blood Flow Cytometry analysis of dendritic cells phenotype, intracellular cytokine staining and phospho-flow. 

	Design
	Goal
	FITC or Alexa488
	PE
	PerCP-Cy5.5
	PE-Cy7
	APC
	APC-H7
	V450
	Pac Orange

	Whole Blood;

Ex vitro 24 h LPS
	DC

phenotype
	CD86
	CCR7
	CD123
	HLA-DR
	CD40
	CD3/14/20
	CD11c
	CD45

	Ex vitro 5h LPS+BFA
	DC-intracellular

cytokines
	TNFa
	IL-12
	CD123
	HLA-DR
	IL-10
	CD3/14/20
	CD11c
	CD45

	Ex vitro 15 min IL-6
	DC-signals transduction 
	pStat1
	pStat5
	CD123
	HLA-DR
	pStat3
	CD3/14/20
	CD11c
	CD45



The distributions of mDC and pDC in fresh whole blood were similar between all studied cystinotic and control samples (65-91% of mDC and 6-28% of pDC from CD45+/HLA-DR+/CD3-/CD14-/CD20- blood cells). Little if any expression of the CCR7 maturation marker on fresh whole blood mDC and pDC was detected in either of studied samples. We observed that mDC were predominantly CD86+ whereas pDC were predominantly CD86- in all samples without significant differences between studied groups. However higher percentage of mDC were CD40+ in cystinotic patients (15.3±11.9%) when compared to healthy volunteers (1.03±1.1%) and non cystinotic transplanted patients with stable renal allograft (4.3±4.6%). Thus we may suggest altered maturation and activation status of mDC in cystinotic patients as well as their ability to interact with activated T-cells (Figure 2). All DC are HLA-DR positive, geometrical mean fluorescence intensity of HLA-DR on DC was also similar in cystinotic (14014.3±5081.8 for mDC and 12349.7±5791.3 for pDC) and control (11008.1±1865.2 and 14744.3±5892.5, respectively) samples, suggesting that intensity of HLA-DR expression on peripheral blood DC in cystinotic patients does not differ from healthy individuals or transplanted patients with stable renal allograft. 
To summarize, despite the increase in percentage of CD40+/CD11C+ DC in cystinosis, there does not currently appear to be a significant difference in whole blood mDC and pDC phenotypes observed in cystinotic patients versus controls.
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2. Ex vitro responses to Toll-like receptor stimulation in order to compare antigen-presenting cells in cystinotic patients versus control participants. We are also optimizing ex vitro stimulation assays to evaluate DC maturation and co-stimulatory molecules expression, intracellular cytokines production and signals transduction activation responses. 

Whole blood ex vitro assay to assess peripheral blood DC phenotype and function in response to Toll-like receptor stimulation. For ex vitro stimulation, whole blood was aliquoted at 300 ul per 5ml round-bottom 21x75 mm Falcon™ polystyrene tubes and stimulated with 1ug/ml of lipopolysaccharide from E. coli (LPS, Sigma, cat#L2762) for 24 h at 37°C in a 5%CO2 humidified atmosphere at a 5° slant. Unstimulated test tubes received medium and were used for evaluation of spontaneous DC activation. After incubation, samples were treated with 5mM EDTA for 10 min at 37°C to reduce clumping and to detach the cells from tube walls and surface staining was performed as shown on Table 1. Red blood cells were lysed using BD FACS Lysing Solution (cat. No. 349202) and 8-color Flow Cytometry analysis was performed. Analysis of this data is currently pending.
Using whole blood, we also have initiated study to measure intracellular cytokine levels (TNFa, IL-12 and IL-10) in mDC to compare cytokine production response to LPS stimulation in cystinotic vs. control participants as well as monitor spontaneous pDC response. Whole blood samples were stimulate with 1 ug/mL of LPS in the presence of 1x Brefeldin A (BFA, inhibitor of cytokine secretion; eBioscience, cat#00-4506-51) for 5h.  Further, surface staining for CD123, CD11c, HLA-DR, CD45 and CD3/CD14/CD19 was performed as shown on Table 1 and red blood cells were lysed. At this step cells were fixed and frozen at -80°C for future permabilization and intracellular cytokine staining. 
In order to compare the nuclear transduction signals (pSTAT1, pSTAT3, pSTAT5) activation in response to IL-6 stimulation in cystinotic vs. control participants, we perform whole blood surface staining for CD123, CD11c, HLA-DR, CD45 and CD3/CD14/CD19 as shown on Table 1, incubated cells with 50 ng/ml of IL-6 (Becton Dickinson Immunocytometry Systems, USA, Cat.No. 550071) for 15min at 37C, and lysed red blood cells. At this step cells were fixed and frozen at -80C for future permabilization with newest permabilization buffer available from Becton Dickinson and nuclear transduction signals staining.

3. Fresh blood serum and serum from samples incubated for 24 h with/without LPS were frozen for detection of cytokine levels to compare in vivo cytokines level in cystinotic vs. control participants and to evaluate the whole blood cells response to LPS stimulation.

4. Renal Tubular Epithelial Cells (RPTE) were successfully obtained from urine specimen of cystinotic patients and grown in vitro. 
Urine specimens (50ml) were obtained from 3 cystinosis patients and processed regarding the protocol described by Racusen et al {Racusen, 1991}. Briefly, urine samples were gently centrifuged (72 x g) for 5 min and the cell pellets were resuspended in 2 ml of culture medium (F12/DMEM medium with 10mM HEPES buffer, 10% fetal calf serum, 50U of penicillin per ml, 50ug of streptomycin per ml and 1.25ug of Fungizone per ml). Further, cells were seeded into six-well plate. Cultures were maintained at 37C in 5% CO2 atmosphere and were refed every 2 - 3 days with culture medium. Four weeks later no culture contamination was observed and we collected and cryopreserved 0.3x106 RPTE cells (Figure 3). Cryopreserved cystinotic patient RPTE will be used for further HLA-DR4 immuno-staining and LP1-siRNA transfection along with RPTE cells from 5 cystinotic patients available from Dr. Gagl, NIH and commercially available normal RPTE cell lines, as proposed in the grant.
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FINANCIAL Report:

A copy of Interim Financial Report is attached in a separate file. The final financial report will be submitted on November 1, 2009.  Pending is $10,000 to 15,000 in invoices from the Human Immune Monitoring Center (Institute of Immunology, Transplantation and Infectious Disease and the Center of Clinical Immunology at Stanford).
Figure 1. Flow cytometry gating strategy to detect expression of maturation and co-stimulatory molecules by DC in fresh whole blood. Initial gate was placed on CD45+ monocytes and lymphocytes. On second plot DC were identified as being HLA-DR+/CD3-/CD14-/CD20-. Third plot shows the distribution of CD11c+ and CD123+ staining of cell within the “DC gate”.  Further, CD11c+ (mDC) and CD123+ (pDC) were evaluated for CCR7, CD40, CD86, HLA-DR expression as shown on bottom panel. Presented plots were created during analysis of healthy volunteer’s staining using FlowJo software.














Figure 2. Whole blood flow cytometric detection of CD86 and CD40 in CD11c+ mDC. Increased expression of surface CD40 on mDC in cystinotic patients vs controls was observer. Shown plots are from representative healthy volunteer, non cystinotic transplant patient with stable renal graft function and cystinotic patient.





Figure 3. Monolayer of in vitro growing RPTE cells from cystinotic patients. Presented phase-contrast micrograph shows RPTE monolayer from urine cells from a cystinosis patient (magnification x200).








