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OSTEOSARCOMA HYPOTHESIS RESULTS

Osteosarcoma Is a primary skeletal malignancy that affects children, adolescents, and young Decreased ANRIL expression in an osteosarcoma cell line will lead to increased The Sa0S2 cells were exposed to increasing concentrations of cisplatin or doxorubicin. Cellular sensitivity to these drugs was compared between ANRIL siRNA and scramble

adults. Neoadjuvant chemotherapy and surgical resection is the mainstay of therapy. Patients cisplatin and doxorubicin sensitivity and improved clinical outcomes. control at 24, 48, and 72 hours.

receive an initial 2 cycles of chemotherapy with cisplatin, doxorubicin, and methotrexate.

Following this, patients undergo resection of the primary tumor and undergo an assessment of . ; . e .. . .
necrosis of their primary tumor. Patients complete therapy with 4 more cycles of cisplatin, METHODS ICSO Of CISplatIn per S|RNA Condltlon ICSO Of dOXO[‘Ub|C|n per S|RNA Cond|t|0n

doxorubicin, and methotrexate.
In Dr. R. Stephanie Huang'’s lab, there has been much work done in understanding the

possible role of INcCRNA in cancer biology. Utilizing high-throughput large-scale cancer

+ Cisolati P + Cisplati ]?e” Iinzs (agprrc])xim?:]ely 900 (t:arcllcer ceIIt Iirtles, each with detailed RNA-seq data), we 100 100
. Doxorubicin necrosis of . Doxorubicin ocused on 3 chemotherapies to demonstrate expression. — . .
e Methotrexate Fematiing e Methotrexate o _ o _ _ A SaOS'z SlRNA AN RIL - SaOS'Z SlRNA ANRIL
primary tumor The IncRNA ANRIL demonstrated a strong association with drug sensitivity to cisplatin, ,
doxorubicin, and methotrexate (p-value = 0.0013, 0.0035, 0.0053, respectively). The - Saos-z S|RNA Control . Saos-z SIRNA COﬂthl
directionality is such that increasing ANRIL expression causes increased resistance to
Figure 1: The current standard of care therapy for pediatric osteosarcoma in the United these agents.
States >~
ANRIL stands for antisense noncoding RNA in the INK4 locus and is anti-sense to a >~ S -
Prior to the introduction, widespread use, and standardization of the use of these gene cluster which encodes 3 important tumor suppressor proteins which lead to E —
chemotherapy agents, 5-year overall survival was poor at around 20%. The addition of  epigenetic silencing and therefore functions as an oncogene. o' - -CQU 50 .
neoadjuvant chemotherapy to the then back bone of surgical resection (or amputation) _ G 50" ¢
Increased survival rates to 60-70%. °1Y = 0.6389*X + 2.102 Vi flgur(_es 0 _the IS EISTIENEITEE ~ > O
Onos. the relationship between ANRIL > N
This initial increase in 5-year overall survival suggests that perhaps chemosensitivity, at least 4 oo expression hgre on the x-axis and o\o ©
in part, can be viewed as a prognostic factor. Percent necrosis of the tumor cells is thought to = the 1C50 of cisplatin and the 1C30 ANRIL IC ANRIL _ 163nM
predict outcome to some degree. Those whose primary tumor demonstrated >90% necrosis 23| _ Otz of doxorubicin across available |C50 - 359].1M 50 i
were deemed a good responder and those less than <90% were deemed a poor responder. O U208 o - osteosarcoma cell line data. o
Although the categorization of patients in responder status was initial promising, the clinical § 2 e IC Control = 525,M |C50 VIO o 270.6nM I
utility of this assignment is not as predictive as one would hope. = IC50 can be used as a measure of 50 o
1{ Okos drug sensitivity such that as 1C50
| ‘ increases, the less sensitive a p < 0.001 [two-way ANOVA] 04p <0.001 [two-way ANOVA]
Only when the percent necrosis labels a S-year overall survival (%) ol— — — — drug is measured to be. 01—'—'—'—|
patient a “poor responder,” does it . : - -
predict clinical outcome. However, this 80 1 | ANRIL Expression In some cells, particularly Sa0S2, 25 30 35 40 45 15 2'0 2'5 3'0 35
assessment and  assignment  of Figure 4: ANRIL expression versus the IC50 of increased ANRIL expression is . : Ty
e LT A 60 1 > cis?platin across oste%sarcoma cell lines associated ~ with  decreased |Og10 Clsplatln (kM) log10 Doxorubicin (nM)
preformed after 2  cycles of T sensitivity in cisplatin.
chemotherapy are completed. For the 40 chaednjj::f‘:r::; 3- * _ | o | N - | N
group of patients who do not 0 g Y= 001097+ 0.2138 o Likewise, in figure 5, for the cell Figure 7: A. Decreased IC50 of cisplatin in the siRNA ANRIL knockdown condition, p<0.001 B. Decreased IC50 of doxorubicin in the siRNA ANRIL knockdown condition, p<0.001
demonstrate a good response after 2 . .. - ine HUO9 as an example, _ - o . o . y . _
cycles of chemotherapy, they may have 0 & | | 5 AHUOS increased ANRIL expression is Figure 7A demonstrates a statistically S|gn|f|cant_de_cregse In the IC50 of cisplatin in the sSIRNA knockdown condltlo_n_ as corr_]pare_d to _the scrarr_\ble control. There Is a decline in _th_e
been exposed to toxic chemotherapy ,) § B il AeEEEEEd IC50 from 5.25 to 3.59 a_fte_r ANR!L Iq_mckdown mdlca_ltlng that the Sa0S2 o_st_eo_sarcom_a cells become more s_e_nsmve to cisplatin. Figure 7B illustrates the effec_t with do_xorl_Jblcm
that is not beneficial to them. 1960s 1970s 1980s 1990s 2000s > e and demonstrates a statistically significant decrease in the IC50 of doxorubicin in the sIRNA knockdown condition as compared to the scramble control. There is a decline Iin the
: _ . . a 4 ' IC50 from 270.6 to 163 after ANRIL knockdown indicating that the SaOS2 osteosarcoma cells become more sensitive to doxorubicin. In summary, this suggests that knockdown of
Figure 2: Change in 5-year overall survival (%) 2 1 : : : : ANRIL in osteosarcoma cells leads to increased sensitivity to cisplatin and doxorubicin
Question: Is there a biological marker in osteosarcoma that can better predict O For this work, since the intention 4 > '
Chemosensitivity? ANy was to knockdown ANRIL to
o] Zaros ANos- Asros? assess for increasing sensitivity to CLINICAL CORRELATION CONCLUSIONS
Long non-coding RNA (IncRNA) 0.0 0.5 1.0 1.5 cisplatin.~ and  ~ eventually
ANRIL Expression doxorubicin; we chose to focus on Knowing that the knockdown of ANRIL leads to increased sensitivity of osteosarcoma Knocking down the IncRNA ANRIL, thereby decreasing its expression, increases the
Although there are known patient characteristics and protein coding gene - e ANRIIL . he IC50 of the osteosarcoma cell line Sa0S2 cells to cisplatin and doxorubicin was important but we wanted to know if this sensitivity of osteosarcoma cells to cisplatin and doxorubicin in an osteosarcoma cell
expression/mutation statuses that can shed light on possible patient outcomes, there is a 'Gure >.. expression versus t © 0 with _the greatest  ANRIL Increased sensitivity translated to improved clinical outcomes. We utilized two line. High ANRIL expression is associated with increased death and metastases at
doxorubicin across osteosarcoma cell lines . . . .
need for biomarkers to perhaps predict chemotherapeutic response. Cancer biomarkers XS independent clinical datasets: TARGET (Therapeutically Applicable Research To diagnosis in a statistically significant manner in a clinical dataset. Therefore, ANRIL
form the protein-coding portion of the genome are known but are insufficient. The presence Generate Effective Treatments) and BOOST (Biology of Osteosarcoma Study Team). may serve as a biomarker in predicting impending chemoresistance in patients with
of Rb gene or p53 mutations are known osteosarcoma biomarkers but are poor markers to 150 osteosarcoma.
predict chemosensitivity. One area of recent interest is in long non-coding RNA or IncRNA. TARGET contained 121 tumor samples with RNA seq data available compared to just
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