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Abstract

Graft-versus-host disease (GVHD) is facilitated by the transplantation of mature donor T cells. T cells can be further specifically sorted to select for a possible graft-versus-tumor (GVT) response against metastatic breast cancer. Transplanted T cells will undergo clonal expansion when stimulated with antigenic peptides resulting in skewing of some of the Vb subsets involved in the CDR3-size band. Using the highly sensitive technique of TCR Vb CDR3 size spectratyping, we have selected a repertoire of donor T cells that may express reduced severity of GVHD present and increase the efficiency of a GVT effect. Selection in the Vb family for transplantation is conducted through results found in the spectratype analysis to determine and exclude GVHD reactive Vb subsets. This same analysis has also been used to determine the breast cancer reactive subsets. Combining the selections against GVHD and for GVT effect has shown survival advantage in murine models. The decrease in GVHD while sustaining the GVT effect will be the subject of further studies.

Introduction


Cell based therapy is a promising method for curing metastatic cancers.  A method of treatment for some hematologic malignancies is bone marrow transplantation (1).  A complication of bone marrow transplantation, allogeneic hematopoietic stem cell transplantation (HSCT), is the onset of graft-versus-host disease (GVHD)(2).  GVHD effects the skin, liver and gut.  Alloreactive T cells transplanted into the recipient cause GVHD (3).  The risk of developing severe GVHD is related to the degree of antigenic mismatch (4).  The pre-transplant conditioning regimen prepares the host for the graft by suppressing the host’s immune system, leaving the donor system to engraft but also leaving the host more susceptible to GVHD.  Among the negatives of bone marrow transplantation, lies an ironic positive.  The allogeneic mismatched bone marrow cells have the ability to identify and react to the tumor antigen present in the host, not excluding the hematologic malignancies, but also potentially to include a wide variety of metastatic cancers.


In murine models, the potential of specific T cells to mediate GVHD across a miHA barrier various on the combination of the strains of mice used (5 – 8).  Previous studies have suggested that CD4+ cells are less efficient in mediating GVH while CD8+ are more likely to mediate GVHD (5, 6).  In some cases, CD8+ populations are aided with CD4+ helper populations to mediate GVHD (7).  This determination was examined further in the murine model of C57Bl/6J (B6J) donor into (BALB/CJ x C57Bl/6J)F1 (CB6J/F1).  Although GVHD attacks the recipient host, the graft may also attack metastatic malignancies.  The difficulty is to separate the GVHD from the graft-versus-leukemia (GVL), a complex task.  Both T cell populations, CD4+ and CD8+ have been explored in the separation of GVHD and GVL (9 – 11).  Further separation into Vb family subsets from the CD8+ group may prove to be a refined method for GVHD, GVL separation and offer an efficient GVT response (12).  
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Materials and Methods

Mice



Male C57Bl/6J (B6) and male BALB/CJ F x C57BL/6J M F1 (CB6F1/J) mice were purchased from Jackson Laboratories.  Donor mice were aged 5-7 weeks and recipient mice were aged 6-8 weeks.  Mice were housed in sterile microisolators and given autoclaved food and autoclaved acidified water in the Laboratory Animal Service animal facility at Thomas Jefferson University.

Media and Biologicals


The media used in culturing the 4T1 cells was 500 mL DMEM complete comprising of 10% fetal calf serum (FCS; Sigma, St. Louis, MO), 500 uL of 2 ME, 5 mL of Hepes, 5mL of Mem-non-essential amino acids and 10 mL sodium bicarbonate.  All supplements to DMEM were added after filtration through a .22 micron filter (Fisher Scientific).  The cells were incubated at 37 degrees centigrade at 5% CO2.  

Cell lines


4T1 tumor cells derived from spontaneously arising epithelial tumors in BALB/C mice were used.  Cells were treated proactively for mycoplasma with a mycoplasma detection and treatment kit from Sigma, St. Louis, MO.

Monoclonal Antibody


Anti CD4 (RL172; rat IgM), anti CD8 (3.168; rat IgM), and anti - Thy - 1.2 (J1j; rat immunoglobulin IgM) MoAbs were obtained from murine ascites fluid and used in conjunction with guinea pig complement (C’)(Rockland, Boyertown, PA).  FITC - labeled mAb (Pharmingen, San Diego, CA) for CD3, CD4, CD8, select Vb and bone marrow, were used for the phenotypic analysis of the T cell and B cell populations.

Irradiator

Irradiation of mice was conducted utilizing the Mark - 1 Model 68 gamma irradiator; J.L. Shephard, San Fernando, CA.  Mice were exposed to 13 Gy split dose using the 2x attenuating lead plate.  Cell lines irradiated were exposed to 1000+ Gy.

Flow Cytometry


For analysis of T cell enriched populations, B cell enriched populations and select Vb enriched populations, the appropriate FITC - labeled MoAbs were incubated with 2 x 10^5 cells in 96 - well round bottom plates for 30 minutes at 4 degrees centigrade.  The cells were centrifuged at 1500 rpm for 3 minutes and then washed 3 times with 100 uL PBS containing 1% BSA and .02% sodium azide.  The samples were then fixed with 1% paraformaldehyde in PBS solution then washed with PBS.  Samples were then transferred to 5 mL test tubes for analysis on an EPICS Elite ESP analyzer (Coulter Electronics, Hialeah, FL) in the Kimmel Cancer Institute Flow Cytometry Facility.

Survival Assay for GVH and GVL


Recipient CB6F1J mice were lethally irradiated (13 Gy) split dose, 4 hours apart.  Bone marrow from donor B6J mice was processed into anti - Thy -1 MoAb - treated T cell depleted bone marrow (ATBM).  The Recipient mice were injected with 2 x 10^6 B6 T- cell depleted bone marrow cells alone or in conjunction with donor whole T cells or selected Vb enriched cells.  Spectratype analysis was used to determine reactive Vb subsets.  The mice were monitored for mortality daily and weighed biweekly until the termination of the experiment.
Survival Assay for GVT Activity


Recipient mice received B6 ATBM with 4T1 cells alone or in conjunction with either CD4+, CD8+ or Vb family subset(s).  Mice were monitored for mortality and weighed biweekly.  Necropsy was performed on deceased mice to visually confirm the presence of 4T1 tumor growth.
Preparation of RNA and cDNA


Lymph nodes from the popliteal, inguinal and mesenteric regions were harvested to process anti - tumor CD4+ and CD8+ cells.  B6 mice were primed (-21 days) with 2 x10^6 irradiated (10Gy) 4T1 cells in .5 mL administered by inter peritoneal injection and boosted (-7 days) with 1 x 10^6 cells by subcutaneous foot pad injection.  The CD4+ and CD8+ enriched cells were processed using respective enriching antibody and complement.  The cells were washed and subsets were homogenized in 1 mL of Ulatraspec (Biotecx Laboratories, Houston, TX).  The samples were frozen and allowed to thaw, where chloroform was added to encompass 20% of the volume in a sterile Eppendorf tube.  The samples were vortexed then incubated on ice for 5 minutes.  The tubes were then spun at 14,000 rpm for 25 minutes at 4 degrees centigrade.  The upper aqueous layer was extracted and placed into a new tube, where an equal amount of isopropanol was added to aid precipitation, then placed on ice for 10 minutes.  The samples were then centrifuged at 14,000 rpm for 30 minutes at 4 degrees centigrade.  The aqueous layer was drained off and the remaining pellet was washed twice with 75% ethanol in diethyl pyrocabonate treated water (DEPC water).  The dry RNA pellet was re-suspended in 50 uL of DEPC water and stored at -20 degrees centigrade.  A spectrophotometer was used to determine the density of the recovered RNA.  Reverse transcription of the poly (A)+ portion of the complete RNA to cDNA was done using the oligo (dT)(Kimmel Cancer Center Nucleic Acid Facility, Philadelphia, PA) as primer.  Two ug of the total RNA in 9.5 uL volume was heated to 70 degrees centigrade for 5 minutes.  17.5 uL of a master mix containing 6uL of 5x Maloney murine leukemia virus (MMLV) reverse transcriptase reaction buffer, 1 uL Rnasin (40 U / uL ), 1.5 uL of deoxynucleotide triphosphates A, G, C, T (25 mM of each), 3.6 uL of oligo (dT) primer (16.7 mM), 2.4 uL DEPC and 3 uL of MMLV reverse transcriptase (200 U / uL).  The mixture was then incubated for 1 and ½ hour at 37 degrees centigrade, then for 3 minutes at 95 degrees centigrade.  The samples were then stored at -20 degrees centigrade.  All of the buffers and reagents were purchased through Promega, Madison, WI.

PCR Amplification and CDR3 - Size Spectratyping


Polymerase chain reaction of the T cell population was done by using 5 uL of cDNA (50 ng / uL), 5 uL of 10x Taq buffer, 1 uL of Taq DNA polymerase (5 U / uL), 4 uL of deoxynucleotide triphosphates A, T, C, G, (25 mM each), 2 uL of MgCl2 (25 mM), 28 uL of DEPC water and 2.5 uL of select unlabeled Vb - specific primers and unlabeled constant primer (Cb)(20 mM). The Taq DNA polymerase and the buffer were purchased through Promega.  The secondary PCR reaction for amplification was performed using 10 uL of the PCR product and 2.5 uL of the florescent labeled anti - sense primers (FAM, HEX, NED).DEPC water was reduced to 23 uL to accommodate the 10 uL of PCR product.  All other PCR reagents in the master mix remained the same.  The secondary round PCR products were diluted and complexed and run on a sequencing gel and analyzed with the GeneScan (Perkin Elmer), an automated DNA sequencing program.  The data was reviewed using the Genotyper program GeneScan software program.  3 separate controls for the analysis were conducted with total n of 3+ in each group to establish a base of skewing (peak area of 3 times the standard deviation) and the standard deviation.

Preparation of Cells


Bone marrow cells were obtained from donor B6 mice.  Femurs and tibiae were flushed and processed to prepare (ATBM).  Bone marrow cells were extracted and spun at 1250 rpm for 7 minutes.  The cells were re-suspended and incubated with J1j MoAb (1:200 dilution) and complement (C’) for 45 minutes at 37 degrees centigrade.  Cells were shaken every fifteen minutes.  Spleens and lymph nodes were collected in BSA/PBS and homogenized.  The cells were treated with red blood cell lysing solution (0.8% NH4Cl) and washed.  18 mL suspension of cells were applied to Petri plates coated with (1:200 dilution) goat anti-mouse IgG for 1 hour.  The B cells adhered to the antibody and plate while the T cells remained in solution.  The T cells were then harvested and divided into two groups for CD4+ enrichment and CD8+ enrichment.  The CD4+ enrichment group was treated with 3.168 antibody and complement.  The CD8+ enrichment group was treated with RL172 antibody.  Both groups were incubated for 45 minutes at 37 degrees centigrade, shaken every 15 minutes.  The groups were further enriched for select Vb subsets by incubating the group(s) with the selected Vb antibody and magnetic microbeads (Miltenyi Biotec).  The population was sorted using the varioMacs system (Miltenyi Biotec, Bergisch, Germany).

Proliferation Assay for Cell Viability


4T1 cells remnant of the injection mixture was placed into the 4T1 cell culture media.  1 x 10^6 cells were placed in each flask.  Cells were placed in an incubator at 5% CO2 at 37 degrees centigrade and examined the following day for proliferation.

Analysis of 4T1 Metastasis


For analysis of 4T1 metastasis, 2 x 10^6 4T1 cells were injected into the tail vein of C57Bl/6J mice.  At day +1, the mice were euthanized.  The rib cage was resected and lungs and thorax were exposed.  A 2 mL mixture of 10% acetic acid (Fisher Scientific) and 5% India Ink (Bob’s Hobby) in PBS was injected into the trachea.  Successful injection shows the lungs saturated with the dark mixture.

Results


Flow Cytometry


Flow cytometry analysis showed that CD4+ populations were 86.5% pure, and CD8+ populations were 72.8% pure.  Less than 7% were total B cells; the rest were most likely macrophages.

GVH


In the B6J ( CB6F1J model for GVH, the CD4+ T cell population showed signs of significant weight reduction by day 17.  Referring to figure 2, the CD8+ T cell groups maintain their weights and increased through the termination of the experiment.  Mouse weight, although not the most efficient method, is a method of observing GVH progression.  The separation of the two groups (figure 2) shows that CD4+ T cells alone cannot mediate lethal GVH, and CD8+ T cells cannot mediate GVH alone.  The whole T cell group did mediate GVH (figure 3).  We determined that the GVH was a CD8+, CD4+ mediated GVH.  

GVT – still writing


Varying numbers of donor whole T cells were transplanted into recipient mice.  2.5 x 10^5 4T1 tumor cells were injected IP at day +1 (figure 6).  A combined tumor and GVHD death was noted in all groups except the group with 2.5 x 10^6 whole T cells coupled with the 4T1 cells.  This shows a survival advantage for that group over the 4T1 alone group.  The 4T1 group challenged with only 100,000 whole T cells succumbed to tumor death, where the group challenged with 5.0 x10^6 whole T cells succumbed to GVHD.  Mice expired from GVHD were examined during necropsy.


In figure 7, the whole T and 4T1 challenged group showed a survival advantage over the whole T alone and the 4T1 group alone.

PCR


Polymerase chain reaction based CDR3 - size spectratyping was used to determine the role of each specific Vb on GVHD and GVT response.  This technique was used in examining the response of anti 4T1 T cell populations from the B6 mice.  Naive B6 mice were also examined as a background for the 4T1 anti tumor response.  The CD4+ and CD8+ Vb repertoires were examined to determine the link between each Vb and skewing.  Skewing was found in both CD4+ and CD8+ T cell groups implying that both groups had a role in GVHD onset.  When the Vb repertoire was analyzed for the anti 4T1 response, the same condition was found.  Both, the anti 4T1 CD4+ and the anti CD8+ T cell groups exhibited skewing confirming the previous less specific results (figure 9).
Cell Viability


During the priming of mice for 4T1 spectratype analysis, the residual cells which were irradiated and prepared for the initial priming, were spun down and placed into 15 mL flasks containing appropriate cell culture media.  The cells after one week of monitoring, exhibited no signs of growth, either by the media color indicator or the presence of cells visible under light phase microscopy.

Metastasis


Mice injected with 4T1 cells were tested for metastasis of the tumor.  The tumor injected into the mice were examined 1 week post.  The procedure preformed on the euthanized mice revealed small white areas on the lung, a suspected place of metastasis for the 4T1 tumor.  Tumor mortality and titrations were conducted (figure 4).

Discussion
Immunotherapy for cancer is leading towards cell based therapy.  Although current methods of treatment are reliable, the occurrence of relapse is more than infrequent.  Cell based therapy, bone marrow transplantation, may offer a total treatment of metastatic cancer.  The major hurdle for this treatment process is the onset of GVHD.  The process of selecting T cells is a specified attack on the tumor.  It is not satisfactory to accept a T cell subset for this therapy.  The variable beta chain specific for the tumor antigen must be examined and isolated.  With the use of spectratype analysis, we can both detect and sort for specific families of Vb subsets to combat the tumor while minimizing GVHD.  The experiments conducted in this study show that metastatic tumors can be stunted in their ability to be lethal and the onset of GVHD can be minimized by selecting specific T cell subsets (Vb).  The future vision of this therapy method is to establish a Vb subset that will significantly offer a survival advantage without the severe GVHD that can be present.
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Figure 1. Groups descriptions and injected cell amounts for bone marrow, T cells and 4T1.  Injection types also displayed.  Figure based on experiment design sheet.
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Figure 2.
Donor T cells in varying concentrations and types were injected.  The graph shows separation of the CD4+ group and the CD8+ group.  Lethal GVHD occurred at 5 x 10^6 cells.  In this model, the CD4+ group mediates GVHD.
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Figure 3.
This graph shows the mortality by percent survival of a GVHD titration of whole T cell groups.
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Figure 4.
A tumor titration experiment showed that low counts of 4T1 cells could be used to induce metastasis of the 4T1 and death thereby.  The radiation control was coupled with the tumor titration.
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Figure 5.
4T1 tumor and CD4+ T cell titration were coupled.  Between 5.0 x 10^4 and 1.5 x 10^ 5 4T1 tumor cells were injected.
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Figure 6.
Whole T cells were injected alone and with 4T1 tumor cells.  The Tumor group does not show survival, while the whole T cell group plus tumor shows later date of termination, showing a graft-versus-tumor effect.
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Figure 7.
The 4T1 challenged group with the 4T1 cells have survived past the date of the tumor alone group. (P< 0.01 between 4T1 and 4T1 with whole T cells)
B6 Anti CB6 Skew Data Table

7/23/2003







Vbeta 
Skew Table




CD4
Band
CD8
Band

Vb





1
 - 

    +     .
192

2
 + 
158
 - 


3
 - 

    +     .
144

4
 - 

    +     .
199

5
 - 

    +     .
198

6
No
Data
 - 


7
 - 

 - 


8.1
No
Data
 - 


8.2
No
Data
 - 


8.3
 - 




9
 + 
142
 - 


10
 - 

No
Data

11
 + 
164
 - 


12
 - 

 - 


13
 + 
175
 - 


14
Different
Size
No
Data

15
 - 

    +     . 
183

16
 + 
157
    +     .
157, 160

18r
No
Data
 - 


20
No Comparison
No Comparison

Figure 8.
Spectratype analysis reveals skewing in the CD4+ and CD8+ T cell group, designated by the + sign; a spectratype analysis of the GVHD.  Skewing indicated by color and + sign.
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Figure 9.
Spectratype analysis of the anti tumor response from the CD4+ and the CD4- groups.  Skewing indicated by color and + sign.
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		24-Sep		GVH				Bryan S. DiMenna

		day0										Avg

		I		21.92		18.92		23.31		23.38		21.8825

		II		22.54		22.02		23.06		20.65		22.0675

		III		23.35		25.31		23.65		22.35		23.665

		IV		22.41		23.46		20.16		21.14		21.7925

		V		20.66		23.15		22.94		22.19		22.235

		VI		24.99		21.43		23.58		23.88		23.47

		VII		25.02		23.18		21.71		26.98		24.2225

		IIX		25.51		21.89		22.92		21.43		22.9375

		IX		22.93		22.54		23.36		22.01		22.71

		X		22.53		21.41		24.54		23.18		22.915

		day3																		Days		0		3		7		10		14		17		21		24		28		31		35		38		42		45		49		52		56		59		63		66		70		73		77		80

		I		16.45		22.89		22.71		19.61		20.415								I		21.8825		20.415		22.2725		22.4975		24.4875		25.0325		25.7525		25.565		26.6125		26.0275		26.7825		27.0175		26.9925		27.1275		27.8275		27.9325		28.0625		30.175		28.7175		29.11		29.1425		28.87		29.2		28.7825

		II		21.24		22.11		21.89		19.59		21.2075								II		22.0675		21.2075		19.6725		21.015		21.14		20.775		20.295		21.265		20.715		21.1175		20.3		20.55		20.6725		20.92		20.935		21.62		21.94		22.075		21.7025		22.8425		22.525		22.26		22.6075		22.165

		III		21.26		22.99		20.19		21.88		21.58								III		23.665		21.58		20.7075		21.8375		21.7		21.2375		19.7866666667		19.59		19.5633333333		19.76		18.8133333333		17.8466666667		18.6966666667		18.7133333333		19.0066666667		19.6033333333		20.1866666667		21.1		20.7733333333		20.25		20.9766666667		21.5566666667		20.8		20.9233333333

		IV		18.53		20.02		19.08		17.28		18.7275								IV		21.7925		18.7275		19.6025		21.06		20.7725		21.015		19.6425		19.525		19.0175		19.86		19.1625		17.575		18.8225		19.1825		20.0375		19.865		20.4325		19.55		19.245		19.7175		19.95		19.085		19.475		20.1625

		V		20.75		20.41		20.88		20.94		20.745								V		22.235		20.745		22.4175		21.495		24.37		24.79		24.8625		24.25		25.265		25.6425		26.8825		25.8		27.25		27.175		27.4075		27.14		28.0775		27.975		27.295		28.335		27.9475		27.6425		28.66		28.7475

		VI		24.77		22.98		22.34		19.47		22.39								VI		23.47		22.39		23.665		22.6175		24.775		25.57		25.6625		25.155		25.2375		25.9975		26.2975		25.7		26.675		26.6125		27.5675		27.4675		27.6675		25.85		27.7725		28.5075		28.4275		28.2125		28.8		28.63

		VII		21.01		23.69		21.5		24.71		22.7275								VII		24.2225		22.7275		22.005		22.7425		23.9475		25.245		25.5675		25.01		24.4675		25.0325		26.1375		25.29		26.2975		26.7375		27.5		26.6525		27.5725		27.375		27.9925		29.2825		29.365		28.615		29.3975		29.28

		IIX		23.85		18.6		20.72		21.72		21.2225								VIII		22.9375		21.2225		19.2475		20.4775		20.935		20.7475		19.835		19.9		19.25		18.5925		17.26		16.37		17.845		18.325		19.75		20.11		20.9		22.2		20.84		19.82		19.83		20.31		20.73		21.41

		IX		20.94		21.96		20.87		20.56		21.0825								IX		22.71		21.0825		19.1125		19.57		19.9033333333		20.29		15.12		15.12		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		X		22.93		21.07		22.66		22.11		22.1925								X		22.915		22.1925		19.5825		20.55		21.31		21.55		22.54		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		day7

		I		24.96		20.84		24.57		18.72		22.2725

		II		18.52		19.57		21.01		19.59		19.6725

		III		19.9		22.18		20.62		20.13		20.7075

		IV		18.92		18.58		20.94		19.97		19.6025

		V		22.69		22.38		22.54		22.06		22.4175

		VI		24.72		23.68		23.72		22.54		23.665

		VII		21.89		21.26		24.79		20.08		22.005

		IIX		18.26		21.48		18.31		18.94		19.2475

		IX		19.13		18.37		19.27		19.68		19.1125

		X		20.07		20.34		19.22		18.7		19.5825

		day10

		I		24.57		23.66		21.44		20.32		22.4975

		II		21.32		21.93		21.18		19.63		21.015

		III		21.35		21.83		21.93		22.24		21.8375

		IV		21.72		20.33		23.08		19.11		21.06

		V		21.56		21.27		21.73		21.42		21.495

		VI		22.68		22.61		24.8		20.38		22.6175

		VII		22.51		22.63		24.76		21.07		22.7425

		IIX		18.72		20.42		19.56		23.21		20.4775

		IX		19.43		19.81		19.47		0		19.57

		X		20.56		20.25		19.51		21.88		20.55

		day14

		I		25.88		25.75		24.91		21.41		24.4875

		II		21.49		21.78		21.36		19.93		21.14

		III		21.64		20.42		22.61		22.13		21.7

		IV		22.69		19.79		21.42		19.19		20.7725

		V		25.07		23.78		24.38		24.25		24.37

		VI		25.18		25.37		23.29		25.26		24.775

		VII		23.67		22.98		26.03		23.11		23.9475

		IIX		19.59		24.07		20.3		19.78		20.935

		IX		21.62		16.89		21.2		0		19.9033333333

		X		22.5		20.51		20.92		0		21.31

		day17

		I		26.83		26.18		21.94		25.18		25.0325

		II		20.76		19.09		21.85		21.4		20.775

		III		21.76		21.48		21.47		20.24		21.2375

		IV		19.8		22.89		21.4		19.97		21.015

		V		24.63		24.18		24.91		25.44		24.79

		VI		25.88		26.23		24.67		25.5		25.57

		VII		23.86		23.98		25.39		27.75		25.245

		IIX		24.39		19.05		20.62		18.93		20.7475

		IX		20.23		20.35		0		0		20.29

		X		20.78		20.89		22.98		0		21.55

		day21

		I		22.58		26.47		26.56		27.4		25.7525

		II		21.37		18.67		20.69		20.45		20.295

		III		20.31		19.97		19.08		0		19.7866666667

		IV		18.73		19.38		19.26		21.2		19.6425

		V		24.03		25.07		25.28		25.07		24.8625

		VI		27.12		26.06		24.89		24.58		25.6625

		VII		28.07		26.12		23.4		24.68		25.5675

		IIX		18.08		22.76		20.64		17.86		19.835

		IX		15.12		0		0		0		15.12

		X		22.54		0		0		0		22.54

		day24

		I		26.84		26.92		21.88		26.62		25.565

		II		21.63		21.95		22.21		19.27		21.265

		III		19.92		19.89		18.96		0		19.59

		IV		21.49		19.15		19.1		18.36		19.525

		V		23.15		25.06		24.1		24.69		24.25

		VI		24.91		25.62		24.51		25.58		25.155

		VII		23.37		25.57		26.98		24.12		25.01

		IIX		17.95		21.2		17.68		22.77		19.9

		IX		15.12		0		0		0		15.12

		X		0		0		0		0		0

		day28

		I		27.4		23.08		28.33		27.64		26.6125

		II		20.72		22.46		18.18		21.5		20.715

		III		19.35		19.28		20.06		0		19.5633333333

		IV		21.79		17.94		18.46		17.88		19.0175

		V		26.43		23.31		26.32		25		25.265

		VI		25.78		23.88		25.4		25.89		25.2375

		VII		22.93		23.5		25.8		25.64		24.4675

		IIX		16.65		16.95		22.19		21.21		19.25

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day31

		I		26.89		27.91		26.98		22.33		26.0275

		II		18.55		22.39		20.91		22.62		21.1175

		III		20.07		19.64		19.57		0		19.76

		IV		19.57		19.99		19.28		20.6		19.86

		V		26.77		26.49		25.12		24.19		25.6425

		VI		24.68		27.78		26.95		24.58		25.9975

		VII		26.06		24.02		25.71		24.34		25.0325

		IIX		16.24		20.82		20.78		16.53		18.5925

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day35

		I		27.33		28.48		27.93		23.39		26.7825

		II		22.48		18.16		20.88		19.68		20.3

		III		18.96		19.03		18.45		0		18.8133333333

		IV		19.8		19.35		18.66		18.84		19.1625

		V		27.85		25.1		26.29		28.29		26.8825

		VI		26.69		25.09		25.86		27.55		26.2975

		VII		23.89		27.94		27.48		25.24		26.1375

		IIX		16.02		20.01		14.82		18.19		17.26

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day38

		I		27.99		28.49		23.91		27.68		27.0175

		II		23.47		19.01		18.03		21.69		20.55

		III		18.16		17.07		18.31		0		17.8466666667

		IV		18.03		17.98		15.58		18.71		17.575

		V		25.19		24.09		27.03		26.89		25.8

		VI		24.49		27.13		25.2		25.98		25.7

		VII		26.42		24.66		27.08		23		25.29

		IIX		15.45		18.51		15.15		0		16.37

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day42

		I		28.59		27.79		27.68		23.91		26.9925

		II		23.18		22.41		18.26		18.84		20.6725

		III		20.26		17.99		17.84		0		18.6966666667

		IV		17.53		18.65		19.06		20.05		18.8225

		V		28.89		28.33		26.6		25.18		27.25

		VI		27.3		26.52		25.19		27.69		26.675

		VII		24.01		28.15		25.69		27.34		26.2975

		IIX		20		15.69		0		0		17.845

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day45

		I		28.69		27.9		28.39		23.53		27.1275

		II		22.85		18.34		23.48		19.01		20.92

		III		20.84		18.1		17.2		0		18.7133333333

		IV		19.46		20.29		18.5		18.48		19.1825

		V		25.21		28.85		27.96		26.68		27.175

		VI		25.45		27.02		26.39		27.59		26.6125

		VII		28.87		28.01		24.08		25.99		26.7375

		IIX		19.92		16.73		0		0		18.325

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day49

		I		28.33		28.99		29.37		24.62		27.8275

		II		22.88		23.86		18.77		18.23		20.935

		III		19.14		17.56		20.32		0		19.0066666667

		IV		18.95		20.42		20.56		20.22		20.0375

		V		27.09		28.58		28.15		25.81		27.4075

		VI		26.36		28.66		26.9		28.35		27.5675

		VII		29.74		24.25		29.1		26.91		27.5

		IIX		19.75		0		0		0		19.75

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day52

		I		24.99		28.65		28.88		29.21		27.9325

		II		19.34		24.9		22.83		19.41		21.62

		III		21.59		19.56		17.66		0		19.6033333333

		IV		20.11		18.53		20.23		20.59		19.865

		V		26.13		28.94		25.32		28.17		27.14

		VI		28.06		27.08		28.25		26.48		27.4675

		VII		28.38		26.46		23.28		28.49		26.6525

		IIX		20.11		0		0		0		20.11

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day56

		I		29.24		24.57		29.23		29.21		28.0625

		II		19.21		24.05		24.84		19.66		21.94

		III		21.2		20.35		19.01		0		20.1866666667

		IV		21.39		20.73		19.19		20.42		20.4325

		V		29.06		26.17		27.43		29.65		28.0775

		VI		28.46		28.39		27.03		26.79		27.6675

		VII		29.33		26.99		29.37		24.6		27.5725

		IIX		20.9		0		0		0		20.9

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day59

		I		30.8		29.9		28.4		31.6		30.175

		II		24.8		20.4		19.5		23.6		22.075

		III		22.2		21.3		19.8		0		21.1

		IV		19.4		18.9		19.8		20.1		19.55

		V		28.7		27.1		26.4		29.7		27.975

		VI		22.9		29.1		23.7		27.7		25.85

		VII		29.5		25.1		26.2		28.7		27.375

		IIX		22.2		0		0		0		22.2

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day63

		I		29.17		30.16		25.4		30.14		28.7175

		II		19.52		19.07		25.06		23.16		21.7025

		III		23.48		21.08		17.76		0		20.7733333333

		IV		19.03		19.01		18.71		20.23		19.245

		V		29.36		26.44		24.08		29.3		27.295

		VI		28.8		27.46		26.08		28.75		27.7725

		VII		30.02		30.01		25.49		26.45		27.9925

		IIX		20.84		0		0		0		20.84

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day66

		I		26.4		29.99		29.98		30.07		29.11

		II		26.63		20.69		20.54		23.51		22.8425

		III		19.98		22.91		17.86		0		20.25

		IV		20.87		20.26		19.07		18.67		19.7175

		V		29.4		27.36		26.34		30.24		28.335

		VI		28.29		29.97		28.86		26.91		28.5075

		VII		28.73		31.08		26.62		30.7		29.2825

		IIX		19.82		0		0		0		19.82

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day70

		I		29.89		29.04		30.75		26.89		29.1425

		II		25.67		23.66		21.51		19.26		22.525

		III		24.08		16.91		21.94		0		20.9766666667

		IV		20.71		19.59		19.3		20.2		19.95

		V		29.36		26.71		25.82		29.9		27.9475

		VI		27.46		29.65		28.4		28.2		28.4275

		VII		31.16		27.98		31.26		27.06		29.365

		IIX		19.83		0		0		0		19.83

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day73

		I		29.98		29.36		30.13		26.01		28.87

		II		19.81		25.72		19.54		23.97		22.26

		III		17.7		24.46		22.51		0		21.5566666667

		IV		18.1		18.45		20.38		19.41		19.085

		V		26.85		29.01		25.23		29.48		27.6425

		VI		27.75		29.94		27.99		27.17		28.2125

		VII		30.08		26.28		30.99		27.11		28.615

		IIX		20.31		0		0		0		20.31

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day77

		I		30.41		29.98		29.73		26.68		29.2

		II		26.58		18.81		24.62		20.42		22.6075

		III		24.4		16.47		21.53		0		20.8

		IV		19.78		20.05		19.65		18.42		19.475

		V		28.11		29.97		30.07		26.49		28.66

		VI		28.31		28.16		30.26		28.47		28.8

		VII		27.7		31.41		31.72		26.76		29.3975

		IIX		20.73		0		0		0		20.73

		IX		0		0		0		0		0

		X		0		0		0		0		0

		day80

		I		26.11		30.05		29.51		29.46		28.7825

		II		24.35		26.41		18.82		19.08		22.165

		III		20.71		17.55		24.51		0		20.9233333333

		IV		20.99		18.55		20.18		20.93		20.1625

		V		30.96		30.11		26.36		27.56		28.7475

		VI		29.56		28.06		28.11		28.79		28.63

		VII		31.46		30.92		27.04		27.7		29.28

		IIX		21.41		0		0		0		21.41

		IX		0		0		0		0		0

		X		0		0		0		0		0
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