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in vivo antitumor function of tumor antigen—specific
CTLs generated in the presence of 0X40 co-stimulation
in vitro
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In vivo antitumor function of tumor antigen-specific CTLs generated
iy in the presence of OX40 co-stimulation in vitro
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Purpose:
Adoptive cell transfer (ACT) is one of anticancer immunotherapies. In ACT, tumor-reactive

T cells are generated to a large population before transfer back to patients with cancer. 0X40,
amember of TNRF (tumor necrosis factor receptor) family, are receptors expressed on activated
CD4" and CD8" T cells. Antitumor effects of OX40 were well established when additional
0X40 signals were induced in recipients before ACT. Here, we aim to investigate the affects
of OX40 co-stimulation on the T cells generated in vitro as well as the in vivo antitumor effects

of these OX40 co-stimulated T cells in afterward ACT.
Methods:

e  Tumor antigen: We used wild type FVB mice in a model of mammary tumor. The
tumor expressing neu antigen was established by NT cell line. Neu-expressing vaccine cell line
3T3 neuw/GM was used to amplify neu-reactive T cells in donor mice. In vitro, neu-specific
CDS8'T cells were activated and re-stimulated by RNEU peptide, an immunodominant peptide
of neu, which was presented by an MHC I restricted APC cell: the T2D4 cell line.

e Invitro CTL generation: Donor FVB mice had been inoculated with NT cell line and
vaccinated with 3T3 neu/GM cell line before their splenic T cells were purified and cultivated
for 7 days. The cultivation included T cells and RNEU-pulsed T2D9 cells in the presence or
absence of anti OX40 mAb. After 7 days, CD8" T cells were separated from cultivation by
magnet field and were used in ACT.

e  Adoptive cell transfer therapy: Recipient FVB mice were challenged with tumor NT
cell line 3 days before receiving the CD8" T cells that had been co-stimulated by anti OX40
mADb or not. Control group was injected with PBS.

e Evaluation methods: Tumor sizes in recipients were observed every 3 days.
Frequencies of neu-specific CTLs were assessed by ICS for the CD8" T cells secreting [FN-y*
as response to RNEU re-stimulation.
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Expressions of CD27, CD62L, CCR7, and Bcl2 were identified by ICS for corresponding

marker gated on neu-specific CTLs population. Proliferation of neu-specific CTLs were

PR3 D2 GRERL - WmxXELA)

adjusted by staining donor T cells before in vitro generation, otherwise staining the CD8" T
cells before transfer with CFSE. The CFSE dilution gated on IFN-y" CD8" T cells revealed
proliferation profile of the cells.

Results:

The antigen-specific CTLs generated in vitro under OX40 co-stimulation proliferated less and
therefore, expand to a smaller number than those generated without OX40 signal. However, the
0X40 co-stimulated CTLs population expressed more CD27, CD62L, CCR7 markers, as well
as Bcl2 protein than the CTLs that had not been co-stimulated in vitro.

After transfer to tumor-bearing recipients, CTLs derived from cultivation with anti OX40 mAb
proliferated remarkably in vivo. They manifested potent antitumor function and finally
eradicated the established tumors. Whereas, the CTLs not receiving OX40 signals in vitro,
though being transferred with larger number, did not proliferated in vivo and just caused a
transient delay in tumor growth. On day 45 after ACT, the transferred T cells that had been
generated with OX40 signal were still detectable in recipient mice.

Discussion:

In vitro OX40 signal drove the generated CTLs towards earlier differentiation as they
expressed more markers of early states like CD27, CD62L, CCR7. The younger CTLs possess
higher proliferation potential and more effective antitumor function. OX40-derived CTLs also
had more anti-apoptotic Bcl2 protein, which can explain for their long persistence in vivo.

Our findings established for the first time the benefits of OX40 signal in vitro towards the in
vivo antitumor effects of C'TLs generated for ACT. By appropriate modulation, a small number
of CTLs could function effectively and finally eliminated tumor. This result consolidated the
fact that quality of transferred cells is important contribution to successful ACT therapy.

Additional OX40 co-stimulation was induced in patients with progressive cancer as a signal
modulation therapy. The trial showed ability in clinical application of OX40, but also quoted
problem of systemic toxicity caused by the modulation molecule. By applying OX40 signal
directly to T cells during in vitro expansion, the possibility of systemic toxics can be excluded
while favorable affects of OX40 co-stimulation on tumor-reactive CTLs still remain.

Conclusions:

Generating CTLs with OX40 co-stimulation in vitro optimized the in vivo antitumor effects
of these cells as ACT therapy. This approach prevents systemic toxicity in patients and

minimizes the amount of expensive modulatory molecules.
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