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ABSTRACT HYPOTHESIS

Medulloblastomas (MB) are devastating brain tumors originating in the cerebellum most Synthetic inhibitors of B7-H3 will demonstrate an anti-neoplastic B7-H3-Nil treatment demonstrates anti-neoplastic properties.

commonly in children. There are four distinct subgroups of medulloblastoma: WNT (wingless), response in GI‘Ollp 3 medulloblastoma. 2 - B
SHH (sonic hedgehog), group 3, and group 4. The most malignant tumors possess an aggressive '- e
phenotype characterized by c-Myc amplification and deletions to chromosome 17p; they '

1.4 -
belong to group 3. Prior investigations into the significance of genes on 17p revealed that miR- ]
1253, which is found on locus 17p13.3, is significantly downregulated in medulloblastoma and RESULTS ,
has important tumor suppressive properties. Amongst its oncogenic targets is B7-H3 (CD276),
a highly deregulated oncoprotein that attenuates the immune response to MB tumors. We B7-H3 is deregulated in Group 3 medulloblastoma. | - | ° o2 5 _
chose to elucidate the oncogenic properties of B7-H3 in group 3 MB using synthetic inhibitors. ' B7-H3-Nit ve B7-H3-Nit

0.8 -
0.6 -
0.4 -

After screening 100,000 different compounds for: 1) docking ability, 2) oral bioavailability, 3) - x : R _ _

. .. . . . . ot ’ low (n=430) 1.0 - T Figure 5. Effect of B7-H3-Nil on colony
potential CNS activity, and 4) number of metabolic side reactions, we selected two N-terminal n=612 p=0.07 | Ak mVvC formation, trans-well migration, and
. . . . . . [ . . 0.5 1 ; U = i ' e functional assays
inhibitors: B7-H3-Nil and B7-H3-Ni3. In HDMBO3 cells (with c-Myc amplification and i17q), Sk e ttmead » o ieant reddortion i ()
we found an IC¢, of 3.7 uM for B7-H3-Nil and no discernible effect of B7-H3-Ni3. We confirmed frfl’il;f‘a-‘{ionforf;‘sgon'(c) V(vandtra}rll;‘fi’ﬁg
CD276 expression inhibition using B7-H3-Nil via Western blotting and concurrently noted (monitored up to 72h) with the presence of
elevations in cleaved PARP (apoptosis) and reduction in p-Akt (proliferation marker),
providing us preliminary insights into the mechanism of inhibition. Notably, a remarkable - 104 = - ki Al s Sl
decline in migration and wound healing and abrogation of colony formation were observed ~ NC MB1 MB2 MB3 MB4 e

B7-H3-Nil. Statistical analysis was
performed via Student’s t-test. *p <0.05,
] ! _ _ ] _ _ . _ _ (172) (76)  (233)  (57) (62) Follow Up In Months
with B7-H3-Nil. Collectively, our findings substantiate the inhibitory properties of B7-H3-Nil
In vitro, potentially serving as a therapeutic agent for in vivo group 3 MB tumors.
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CONCLUSIONS AND FUTURE DIRECTIONS
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o e Conclusions
Pedi Grp3 Grp4  SHH @ *ﬁ* ~ ' B7-H3-Nil effectively attenuated CD276 expression and favored apoptosis.
| | fB n e _MB e | o " | | B7-H3-Nil exhibited anti-tumorigenic properties by reducing colony formation, migration,
Group 3 medulloblastomas are one of the most aggressive malignant pediatric tumors of NComormal cerebellum: MB-medulloblastoma). (B) Kaplan Meter enrve showing MB pationt survival (Caval ot al). Subgronp specific éxpression of 87-H3 in and wound healing,
the central nervous System_ They express frequent C-Myc amp]ification and il 7q_1;2 patient samples (C) GSE124814 and (D) GSE148390. (E) Immunohistochemical analysis of B7-H3 in MB patient samples (pedi CB n = 10, adult CBn=5,SHH n = Fu ture DjfeCthHS

3, Grp3 n = 6, Grp4 n = 10). (F) B7-H3 expression across three MB cell lines compared to normal human astrocytes. Statistical analysis performed via Mann-

Our prior studies have revealed that miR-125 3, found on the terminal end of chromosome Whitney U test (D), ANOVA (A and C), and Student’s t-test (E). *p <0.05, **p <0.01, ***p <0.001. B-Actin served as an internal loading control. Scale bar:100um.
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BACKGROUND

Re-capitulate inhibitory effects in additional medulloblastoma cell lines, such as D341 and

17, is epigenetically silenced and has important tumor suppressive properties.! : e vsL _ D47E
Two identified oncogenic targets of miR-1253 include CDK6 and CD276 (B7-H3).! O IO TOTOT O T——— |

» B7-H3 is deregulated in group 3 tumors of MB patients.
B7-H3 is a transmembrane immune checkpoint protein that is overexpressed in

(jN - S Assess impact on expression of downstream effectors of B7-H3, such as NF-kB, PI3K, HIF-

: the following criteria: Inhibitor Docking score #metab %OralAbs CNS score
f\,;:e v" Docking score -8 or better B7-H3-Ni1 -0.381 6 81.038 1 1 a, and STAT3 -6

v Percent Human Oral

T o _ : _ ool e ] Further explore colonogenic inhibition by inhibitor via medullosphere assay and assess
medulloblastoma. It inhibits tumor infiltration by T cells and promotes metastasis.? COomaN 100,000 113 hits (0.1%) ¢ Conrasing # of metaboic. [EELEEENI - -

side reactions

e Compolnia whdorkie o stem cell markers.

Previous clinical investigations have demonstrated promising results in targeting B7-H3 (B7-H3) ) ———— inhibitor  Docking score #metab %OralAbs CNS score Conduct co-culturing experiments of medulloblastoma cell lines with immune cells (T-cells)

with conjugated monoclonal antibodies (mAbs).* — T — T in the presence of B7-H3-Nil.

Other methods of taregetine B7-H3. includine the use of small-molecule inhibitors and Figure 2. Analysis and selection of potential inhibitors of B7-H3. 100,000 synthetic compounds were analyzed using the crystal structure of human B7-H3, . . . . . . .
g g ’ g which was modelled through the YASARA structure program. The docking ability of these molecules on either the N- or C- terminus of B7-H3 was evaluated. Perform In vivo OrthOtOplc eXperlmentS to assess the therapeuuc pOtentlal Of B7'H3'N11 on

Chimeric antigen receptor T CeHS, are Curl‘ently being investigated.4 From a total of top 113 hits, two inhibitors were selected for further investigation based on established criteria. tumor growth and SurVival.

> An inhibitor bmdlng_ to B7-H3 blocks the 1nteract.1on.between the rec.ept(S)r on the B7-H3-Ni1 effectively reduces cell proliferation in HDMBO3 cells.
immune cell and the ligand on the tumor cell, recovering immune cell function. A - B

Expression patterns of B7-H3 across different malignancies, especially in pediatric brain e BT-H3Nif BE L B0 L Figure 3. Cell inhibition in response to

80 - —— 48h —— 96h

. . 5 B7-H3-Ni3 80 - oy drug treatment for HDMBO03 cell line
tumors, makes it an important target for cancer therapy. | : measured by the MTT assay. (A) IC.,

- 1 d ined following 48h RE
. o treatment with 0.05. 0.1, 025, 0.5, 0.75, 1 FERENCES

2.5, and 5 uM concentration of B7-H3-Ni1l
and B7-H3-Ni3. (B) IC;, values following . Kanchan, R. K,, et al., (2020). MiR-1253 exerts tumor-suppressive effects in medulloblastoma via inhibition of CDK6 and CD276 (B7-H3). Brain Pathology, 30(4), 732-

0 | 0 == | treatment with 1, 2, 3, 3.5, 4, 5, 6, 7, and 8 745. https://doi.org/10.1111/bpa.12829.
75 70 65 <60 <55 -5.0 2 60 -58 -56 -54 -52 -5.0 uM concentration of inhibitor B7-H3-Nil . Milde, T, etal,, (2012). HD-MBO03 is a novel Group 3 medulloblastoma model demonstrating sensitivity to histone deacetylase inhibitor treatment. Journal of Neuro-

’ 20 - log(conc), M log(conc B7-H3-Ni1), M with 24, 48, 72, and 96h incubation 01ncology,1110(3), 3351—3(48. ht)tps://doi.org/lO.l}(:O7l,(/sl1060—012—0978—1. ] o o
) ) ) . . Flem-Karlsen, K., et al., (2020). B7-H3 Immune Checkpoint Protein in Human Cancer. Current Medicinal Chemistry, 27(24), 4062-4086
-H3- -H3- -H3- eriods.

MET I I ODOLOG | - B7-H3-Ni1 | B7-H3-Ni3 B7-H3-Ni1 mmm P https://doi.org/10.2174/0929867326666190517115515.

ICs5 3.7 uM 0.002 M ICs0 46pM S51puM 3.7pM 3.2 uM . Picarda, E,, et al, (2016). Molecular Pathways: Targeting B7-H3 (CD276) for Human Cancer Immunotherapy. Clinical Cancer Research, 22(14), 3425-3431

https://doi.org/10.1158/1078-0432.ccr-15-2428.
_ _Nl3 _ s - . Maachani, U. B,, et al,, (2020). B7-H3 as a Prognostic Biomarker and Therapeutic Target in Pediatric central nervous system Tumors. Translational Oncology, 13(2),
[Establish that\ / Select to \ /D t . IC \ /Eva]uate B7-H3\ /Anal el \ B7 H3 Nll decreases B7 H3 expreSSlon and favors apoptOSlS' 365-371. https://doi.org/10.1016/j.tranon.2019.11.006.
B7-H3 is highly p UL LLE g y . y o A ‘ Figure 4. Analysis of expression of B7-H3 and . Costimulatory/Coinhibitory: Is B7-H3 An Enemy or A Friend? - Cusabio. (n.d.). CUSABIO. Retrieved August 10, 2021, from https: //www.cusabio.com/c-20976.html.
. spl: = b 5

upregulated in inhibitors based of selected formation, © &* © ¢ . apoptotic/tumor cell proliferation markers. A

Group 3 on established inhibitors with apoptotic/ migration, and cD276| M M | ClPARP|T @ — - - _ significant decrease in expression of B7-H3 was observed We would like to acknowledge the UNMC Summer Undergraduate Research Program, the

e proliferation d heali _ _ _
criteria. MTT assav. wound nhealing. . - ] _ at the translational level with B7-H3-Nil treatment. ] ] _ _
medulloblastoma. (Figure 2) (Figure 337 markers. (Figure 5) “tve | S - Sy P B [CERAREEARE NSRS NSO Elevations in an apoptotic marker (cleaved-PARP) and Child Health Research Institute, and the Team Jack Brain Tumor Foundation for

1 F. 4‘ tenin! ‘ -actin > I 1 i 1 - . " " n n
\ (Figure 1) / \ / \ / \ (Figure 4) / \ / B <a 7 ‘M pactin | reduction in a tumor proliferation marker (p-AKT) were prOVIdlng fundlng and Support for this prOJECt.

N also noted. The ratio of cleaved PARP to total PARP is
practin S tabulated. B-Actin served as an internal loading control.
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