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CONCLUSIONS

BACKGROUND MHC class | expression does not improve response to combination immunotherapy

We recently described an effective in situ vaccination strategy in immunologically A B
cold neuroblastoma that combines local radiation (RT), intratumoral
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ADDITIONAL KEY INFORMATION

Immunothera Redgimen tumors with radiation and combination immunotherapy. Increased numbers of CD8* and CD4* T-cells was observed in both MHC class |+ and MHC class |- cell lines. T Futu re DirectiOnS
Py g regulatory cells were also effectively depleted in both treated groups. MDSCs were upregulated in treated MHC class |+ tumors but not MHC class |- tumors. Similarly,

Figure 1. Effect of MHC class | expression on response to RT and combination immunotherapy (IT-IC, anti-CTLA4, anti-CD40, CpG). A) MHC class | expression in 9464D-
GD2 derived tumors did not alter tumor growth or survival following treatment. B) MHC class | expression did not alter immune subsets following treatment of 9464D-GD

METHODS

macrophages were decreased in MHC class |+ tumors but not MHC class I- tumors. . Exploration of role of innate |mmun|ty and
myeloid lineages in treatment response

« Use of combination immunotherapy regimen in

RESULTS

> < shli-eela::lcijng > < > <
" - -

Tumor Cells Injected Day 1: 12 Gy External Day 3-12: anti-CD40, Tumor Growth and I I
in Syngeneic Mice Beam Radiation IT-IC, anti-CTLA3, CpG Survival Monitored A Vehicle + 1gG 12 Gy RT IgG 12 GI):an?I'u:$E:::IaSZpTetion 12 'G';'g‘;“fﬂ‘;rgzglztion 'm1rgg;°$ef‘:g‘é+ metaStatIC mOdeIS to dSSEesS SyStemIC response
External beam RT (12 Gy) was delivered to 100mm?3 in vivo tumors on day 1. 100 ‘nsln}: :EEE:ZI:Z:ZW:E? EI 'SSDe o
Treated mice received 500ug anti-CD40 IP on day 3; 25pg IT-IC ondays 6-10; | | [[ | [ | | unotherapy + 126y RT T-cel Depetion
200 ti-CTLA4 IPon d 6, 9, 12; and 50ug CpG IT on d 6, 8, 10.14 © - 12Gy RT IgG
ug anti on aays o, Y, 12; an Mg LP on aays o, o, ) ) ) % VR |g<gs Acknowledgements
Cell Lines ‘é’ ? % E ‘2’ g N B The authors would like to acknowledge the assistance of David Komjathy, Ashley
g E f 00000 f g Q Stuckwisch, and Mackenzie Heck with in vivo experiments.
9464D-GD2 neuroblastoma cells have a ] s 2 2 - ;E: —L
I?W tulm or Tutqtlcr)]n %rd?n annd Igwr I\QHC | - Research reported in this publication was supported by the National Cancer
class elx P .esﬁlo Ell 4 V?/ © dCO SI' © 3 B ; c Institute of the National Institutes of Health under Award Numbers T32 CA090217,
Kﬂnﬁlné’r;fazg'fixy fezsi'n iloﬁ;’eo?gj6 fg_ []] seeeo-02 wic- o - = = =W U =GR : ® K 1o R35 CA197078 and U54 CA232568. The content is solely the responsibility of the
GD2 9464D GBZ MHCg: I I+ n “7 Days After Treatment Start Days After Treatment Start Days After Treatment Start Days After Treatment Start Days After Treatment Start Days After Treatment Start authorS and doeS nOt necessarlly represent the OﬁlClaI VleWS Of the Natlonal
( ] . class ) using Institutes of Health.
flow cytometry sorting and confirmed B e srerro o i A i oy 126y KT G
. . : ‘ 100 ;;— mmunotherapy + Yy g
zt?c?:ﬁel\t/lHSfc’i:?rzzrl gixper;sssmn via flow e ‘ L |7 Immunotherapy + 12Gy RT T-cell Depletion This research was also supported by Hyundai Hope on Wheels grant; Midwest
d i e O N SO _ e any + 126y RTTGRKO Athletes Against Childhood Cancer; Stand Up 2 Cancer; the St. Baldrick’s
] S — —— Vehicle TCR KO Foundation; American Association of Cancer Research; University of Wisconsin
Flow Cytometry Gatlng Strategy T t t _ t % Carbone Cancer Center; and Children’s Neuroblastoma Cancer Foundation.
Gating strategy for immunophenotyping of : : : F : g ™ I ] References
g .| 9464D-GD2 tumor digests. Tumor cells £ £ £ > £ P
i (GD2*CD45-), CD4 T?cells (CD4* CD45"), - ‘ 1. \/oeller, J. gt al. Combjned innate and adgptive.immunotherapy overcomes |
wow  Tregs (CD25*FoxP3*CD4*CD45*), CD8 T- resistance of immunologically cold syngeneic murine neuroblastoma to checkpoint
== cells (CD8* CD45*), Macrophages L ; . . . . . . inhibition. J. Immunother. Cancer 7, 13, doi:10.1186/s40425-019-0823-6 (2019).
3 ¥ o .. | | (F4/80*Ly6G"), and MDSCs (Ly6G*F4/80* e T T (e, TS, e s ° 2 oo % 100 2. Rakhmilevich, A. L. et al. Effective Combination of Innate and Adaptive
ccccc o {){: l: §<~ (are meagured) In re|at|0n to tﬁ)tgl ||Ve’ ) Days After Treatment Start Days After Treatment Start Days After Treatment Start Days After Treatment Start Days After Treatment Start SUleal |mmun0therapeutlc ApprOaCheS |n a Mouse Melanoma MOdel J ImmunOI 198,
| singlet cells. Figure 2. Depletion of immune subsets during treatment of 9464D-GD2 tumors with radiation and combination immunotherapy (IT-IC, anti-CTLA4, anti-CD40, CpG). A) ;553;11153?)?1 (IjEOIgOé?géllglg:m;nnucneﬂ.'1-6c()91||?i?12é2(;:1<71)e.nt Antitumor Effect of
Depletion of NK cells via depleting antibodies (anti-NK1.1, clone PK136) and T cells via T cell depleting antibodies (anti-CD4, clone GK1.5 and anti-CD8, clone 2.43) does not ' L L . : P .
: N . : : Cyclophosphamide Combined With Anti-CD40 mAb and CpG in Mice. J.
decrease early efficacy (< day 20) of combination treatment, but may decrease survival compared to non-depleted tumors. B) TCR knockout mice that are bearing 9464D-GD2 N
S o ) . : : o . . . Immunother. 34, 76-84, doi:10.1097/CJ1.0b013e318200b28a (2011).
tumors and are deficient in af3 T cells exhibit similar tumor growth pattern to T cell depleted mice, with neither having significant impact on early efficacy, with a trend toward . : . :
survival benefit in non-depleted mice 4. Buhtoiarov, |. N. et al. Anti-tumour synergy of cytotoxic chemotherapy and anti-
P ' CD40 plus CpG-ODN immunotherapy through repolarization of tumour-associated

macrophages. Immunology 132, 226-239, doi:10.1111/j.1365-2567.2010.03357.



