Immunomodulation Induced by a Novel Immunosuppressant, NK026680 Plus Donor-Specific Transfusion

Permits a Long-Term Cardiac Allograft Survival in Mice
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[ Background ] [ Results ]

© NK026680 (NK) is a novel triazolopyrimidine-derivative. B pesy/t #1. NK+DST markedly prolongs cardiac allograft survival and preserves graft structure. Result #4. Foxp3* CD4* T cells increase in the graft by the NK+DST treatment.
We have previously reported that NK suppresses T cell
activation and proliferation through ~.  The structure of A. Graft survival B. Histology of the cardiac grafts on day 7 A. Percentage of graft infiltrating T cells B. Percentage of graft infiltrating Foxp3* CD4* T cells
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To investigate whether NK in combination with DST has || Result #2. NK+DST suppresses post-transplant activation and IFN-y production of CD8* T cells. —&— NK #vs untreated, NK p<0.05 vs NK p<0.05
immunomodulatory effects —&— NK+DST 9 vs untreated, DST p<0.05

A. Alloreactive IFN-y producing  B. Percentage of IFN-y producing C. Percentage of activated CD8* T cells : — — — : : :
cells in the spleen (ELISPOT) T cells in the spleen (FCM) in the spleen (FCM) DST accelerated CD8* T cell infiltration into the graft, whereas NK promoted infiltration of CD4* but not CD8* T

cells in the graft (A). A marked accumulation of Foxp3* CD4* T cells was observed in NK+DST group (B).

[ Materials and Methods J
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1. mice C57BL/6 (H-2°) and BALB/c (H-2%) male mice were purchased from Nihon SLC fl 8 o X Result #5. NK+DST promotes Foxp3* CD4* T cell expansion after donor-antigen stimulation in vitro.
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Result #6. NK+DST promotes Foxp3* CD4* T cell expansion after donor-antigen stimulation in vivo.

4. Proliferation assay To investigate cell proliferation against donor antigens, mixed § ' Resyft #3. NK+DST accelerated increase of Foxp3* CD4* T cell in the spleen, shifting the balance

lymphocyte reaction (MLR) was performed. Splenocytes were retrieved from C57BL/6 and ) . . . . . + + .
BLAB/c mice. After red blood cells were lysed by ACK lysing buffer (Lonza, Walkersville, § | toward regulatory environment. A. Protocol of in vivo donor-antigen stimulation B. Percentage of Foxp3* CD4* T cells after donor-antigens
MD USA), splenocytes were suspended with culture medium made from RPMI1640 stimulation

(Sigma Ardrich), 10% heat-inactivated fetal bovine serum, penicillin (100 U/L), NK026680 from day -7 to day -1 20 -
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used as responders and 30Gy-irradiated BALB/c splenocytes as stimulators. Responder FOXp3+ CD4* T cells (FCM)
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precoated with mouse IFN-y ELISPOT Capture antibody (BD Bioscience). 24 hr after > - of FOXp3+ CD4* T cells in the spleen 24 hr after
plating, IFN-y spots were detected by a detection antibody (BD Bioscience) and visualized

using streptavidin-HRP (BD Bioscience), followed by adding the substrate solution (BD 0 Day4 Day7 Day14 Day4 Day7  Dayl4 Day4 Day7 Dayl14 stimulation in NK+DST group (B), consistent with DST NK+DST q vs unteated, DST p<0.05, vs NK p<0.01
Bioscience). Spots were counted using KS ELISPOT (Carl Zeiss, Germany). # vs untreated p<0.001, vs DST p<0.01 * vs DST, NK p<0.05 Result #5. CD4 # vs NK+DST at day 0 p<0.05

7. Retrieval of cells in the graft Cells in the graft were retrieved by incubating RPMI * vs DST p<0.001 ¥ vs untreated p<0.001, vs DST p<0.05 # vs untreated p<0.05
medium containing 2 ug/ml Collagenase IV for 0.5 - 1.0 hr at 37°C, 5%-CO,. # vs DST p<0.01 9 vs DST p<0.001, vs NK p<0.01 ¥ vs untreated p<0.05

8. Flow Cytometric Analyses (FCM) An intracellular transcription factor Foxp3 was stained 5 vs DST p<0.05 T'vs DST p<0.05 / [
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5. In vivo donor-antigen stimulation BALB/c splenocytes (20x10°) were intravenously
injected into recipient mice for in vivo donor-antigen stimulation at day 0 (Sawaitzki B, et
al. J Exp Med 2005; 201(12): 1925-35.) and splenocytes were obtained 24 hr later.
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6. Interferon-y (IFN-y) ELISPOT assay Cells were suspended with culture medium
described above. C57BL/6 splenocytes (5.0x10°) were cocultured with irradiated BALB/c
splenocytes (5.0x10°) in MultiScreen 96-well Plates (Millipore Corporation, Billerica, MA)
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according to the manufacturer’s protocol (eBioscience). For intracellular IFN-y staining,
cells were pulsed with Phorbol Myristate Acetate (40 ng/ml) and lonomycin (1.0 pg/ml)

for & and incubated with Monencin (2 vg/mi) for 2 . Cells were permeatilized with §| To investigate systemic regulatory function, we next focused on the population of Foxp3* CD4* T cell in the| |} \/K026680 together with DST exerts immunomodulatory effects which promotes
9. Statistical analyses NK in combination with DST treated group (NK+DST] was compared spleen. Although there was no difference between all groups at day 7, Foxp3* CD4* T cells expanded in NK and

+ + : - :
with an untreated group, DST and NK monotherapy groups. Statistical evaluation was NK+DST grOUpS at day 14 (A). The rat|0 Of FOXp3+ CD4+ T Ce”S tO aCt|VatEd CD8+ T Ce”S Was h|ghe5t |n NK+DST FOXp3 CD4 T Ce” eXpanS|On and Shlfts the balance to regUIatory enVIronment

performed with StatMate (ATMS, Co,. Ltd, Tokyo JAPAN). One-Way ANOVA with the Tukey-

e er sout hor tost s aoolied Tor. multinte comoarans Alogrft sunieal wae ||| 87OUP @among the all groups at day 4, 7, and 14 (B). after transplantation, thereby markedly prolongs cardiac allograft survival in mice.

analyzed using a Kaplan-Meier method and data compared by applying a log-rank test.

Conclusion ]




