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ABSTRACT RESULTS

Background: The management of head and neck squamous cell carcinomas (HNSCC) often consists of radical neck dissection,

followed by ’ erapy alone achieves comparable results to those of Figure 2. Total RNA Isolation from FFPE (with miRNA preservation) Figure 5. MRNA:miRNA Correlations
combined surgery and  while p \g organ function. Unfortunately, certain patients do not respond mools
to chemoradiotherapy alone and must undergn a highly morbid post erapy neck dissection. Previously, we identified tumor o
aggressiveness and cell motility related genes as good biomarkers for chemoradiotherapy response prediction on a training cohort. Small RNAs T Mean —miRwr T Mean —miRastt
Since some of these genes may be commonly regulated by specific microRNAs (miRNAs), which may not only be useful as biomarkers / P=111x10% P=759x 10
but also as analytes. MiRNAs could be reliably measured on archival such as formalin-fixed, paraff (FFPE) RIN: 6.50 // N RIN: 3.20 w0 w
samples, and greatly expand the number of cases in a validation cohort. ( \ : L
Materials and Methods: We evaluated 14 HNSCC frozen and paired FFPE di biopsies, gical \ ) o
(CR) and 6 ponders (NR), for miRNA expression profiling using GeneChip m\RNA arrays which \\ // ©
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covers 847 human miRNAS. As little as 100 ng of total RNA from frozen and FFPE specimens was labeled with the FlashTag™ Biotin e
HSR RNA labeling kit. Data analysis included background adjustment (RMA) followed by quantile normalization and median polish .
summarization. Univariate t-tests, with false discovery rate (FDR) controlled by the g-value method, were used to identify significantly T »
altered miRNAs between CR and NR specimens. Representative miRNAs were further validated using real-time QRT-PCR 0
Results: From frozen samples, we identified 46 significant (FDR<15%) miRNAS that discriminate between the 2 classes.
These 46 miRNAs were able to accurately discriminate CR from NR in matched-FFPE samples. Moreover, excellent correlations were Fig. 2: Optimization of an automated method to exiract total RNA from FFPE samples, including miRNAS. The Agencourt Formapure reagents were A P e
observed between frozen and matched-FFPE profiles (average r = 0.89) and between microarray and QRT-PCR expression for used in the MagMAX Express Magnetic Particle Processor. The addition of isopropanol to the tissue lysate, prior to adding the magnetic beads,
selected MiRNAs (average r = 0.85). Even more importantly, we identified several transcripts that show significantly inverted improves the preservation of small RNA species, such as miRNAs. —Mean —miRz00 — Mean —mirta2
correlations with the expression profiles of selected miRNAs, such as mir-182 and mir-20b. p=170x10% pe189x107
Conclusions: The results presented herein demonstrate that miRNA expression profiing can be accurately achieved from small Figure 3. Paired Frozen-FFPE Microarray Correlations and QRT-PCR Validation " "
archival specimens, suggesting that they could be excellent biomarkers to a more precise prognosis of HNSCC. (Supported by REEF w w
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Head and neck squamous cell carcinomas (HNSCC) may arise in diverse locations and have a common . &*’ﬁ“’ o B B
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etiological association with tobacco and/or alcohol exposure. The management of HNSCC often consists & 3;‘,#!:. . & s o © \
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of resection, followed by postoperative chemoradiotherapy (CRT).* SSORY ; 1 08 08 04 02 0 02 04 06 08 1 1 08 08 04 02 o0 02 04 08 08 1
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Recently, the results from the Radiation Therapy Oncology Group (RTOG) Trial 91-11 have demonstrated 2
improved local control rates with concurrent CRT, without reducing survival in patients who would o T R Fig. 5: Relationship between the expression of miRNAS and mRNA from the same HNSCC samples. The distribution of Pearson correlation coefficients calculated
i i i i i ity 2 between each miRNA and the 167 significantly different mRNA probe sets between CR and NR cases for 4 of the 46 differentially expressed miRNAs is shown in color.
otherwise have undergone total resection, while preserving the organ functionality. FlashTogHSR FlashTogHSR The distribution of the mean of 46 miRNAs and the 167 mRNA probe sets is in dark blue. These 4 miRNAs show a significant increase in the degree of negative
500 ng. vLoor 500 ng. VLAS correlation between differentially expressed miRNAs and the 167 mRNA probe sets relative to the mean, which reflects the inhibitory effects of miRNAs on target gene
Unfortunately, a significant percentage of patients treated with concomitant CRT alone do not respond " Pearson's r = 0.873 " Pearson’s r =0.905 expression.
and must subsequently undergo post-CRT resection, which is associated with high morbidity. This 12 . 12 . et s
subset of patients might benefit from pre-CRT surgery and their identification remains a clinical o o ”M o . 250"
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challenge that may benefit from the discovery of new biomarkers. g PN Jf,g‘:", g e 3",‘? CONCLUSIONS
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Previously, we identified tumor aggressiveness and cell motility related genes as good 2 &.‘{a:t ’: ¢ 2 %
chemoradiotherapy response predictors of HNSCC recurrence.? { - M ° In the study presented herein, we were able to successfully isolate small RNA species from snap-
. X X . o 2 4 6 s 12 1 o 2 4 6 s 12 1 frozen and paired-FFPE HNSCC specimens using an automated method.
In the study presented here, we aimed at identifying small RNA species in these samples, which may Frozen Frozen
regulate those molecular pathways, which will allow a deeper understanding of the biological processes B o —
of CRT response, as well as expanding the sample cohort to include archival material to the study. pearsonsrmoss peaenirzote In addition, we have identified global miRNA expression profiles in snap-frozen HNSCC correlating

to CRT response, which were preserved in paired FFPE specimens. Our findings were further
validated by QRT-PCR, identifying several highly variable miRNAs in HNSCC specimens.

MATERIALS AND METHODS

Figure 1. Study Design : We have also demonstrated that specific miRNAs show significant inverted correlation with the

14 HNSCC specimens w ’ - i expression of significantly altered mRNAs in CR versus NR HNSCC in the same individuals.
(paired Frozen and FFPE) Fig. 3: A) Scatterplots of 847 miRNAs profiles obtained from Frozen-FFPE paired samples for the same HNSCC specimens. B) Validation of 2
miRNAS that showed high variabilty among the 14 HNSCC samples, by QRT-PCR using TagMan microRNA assays (Applied Biosystems). For each
*Dx of squamous cell carcinoma & COMEINon. e Penons CoRtBenL B o These findings suggest that miRNAs may play arole in regulating the gene expression in response
+Tx: definitive radiation or concomitant CRT (intended to 8 Complete Responders (CR) Indings sugg y play 9 9 9 p P
reserve organ function) 6 Non Respanders (NR) - —— —— : < 4 to CRT in HNSCC.
L Figure 4. Identification of Significant miRNAs on Frozen and Paired FFPE specimens
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MicroRNA profiles obtained from snap-frozen and/or FFPE samples might therefore serve as
biomarkers for HNSCC prognosis and help elucidate the regulatory mechanisms involved in CRT
response in this cancer.
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