
MicroRNA Profi ling for Response 
Prediction of Rectal Cancer
 Jochen Gaedcke1, Marian Grade1, Rolf Søkilde2, Hanni Willenbrock2, Bogumil Kaczkowski2, Michael Difi lippantonio3, Michael Ghadimi1, Thomas Ried3, Thomas Litman2

Affi liations:

1 Department of General and Visceral Surgery, University Medical Center, Göttingen, Germany  

2 Exiqon A/S, DK-2950 Vedbæk, Denmark.

3 National Cancer Institute, NIH, Bethesda, MD.

Introduction
Preoperative chemoradiotherapy (CT/RT) is now recommended as standard 

treatment for locally advanced rectal carcinomas in most parts of Europe and the 

US. However, there is a wide spectrum of tumor responsiveness to preoperative 

CT/RT, ranging from complete response to resistance. Identification of predictive 

biomarkers therefore remains of considerable clinical interest. Since increasing 

evidence suggests that microRNAs play a key role in the initiation and progression 

of cancer we investigated whether their expression profile can assist in stratifying 

patients into responders or non-responders to preoperative treatment.

Materials and methods
We prospectively collected tumor and mucosa biopsies from 72 patients with 

locally advanced rectal carcinomas, treated within the CAO/ARO/AIO-94 and CAO/

ARO/AIO -04 trials of the German Rectal Cancer Study Group. All patients either 

received preoperative 5-FU based CT/RT (n=44), or a combination of 5-FU based CT/

RT with Oxaliplatin (n=28), Fig. 1. Response was either based on histopathological 

assessment of Tumor Regression Grade (TRG) or by comparing pretherapeutic and 

postoperative T-Level (Tumor Level Downsizing, TLD). 

Total RNA was extracted from RNA later preserved samples using Trizol, and 

each sample’s microRNA expression profile was established using LNA™ (Locked 

Nucleic Acid) enhanced miRCURY™ discovery microarrays. These arrays contain Tm 

normalized capture probes for 2090 microRNAs (all human and viral microRNAs 

annotated in miRBase 11 as well as a number of proprietary microRNAs not yet 

included in miRBase) including the corresponding pre-miRNAs. All hybridizations 

were made against a common reference pool.

We then used the microRNA signatures to build classifiers for response prediction.

Figure 1

Figure 1: Patient setup for response analysis. 

Results

Figure 2

Figure 2: Principal Component Analysis (PCA) based on 1158 microRNAs (unpaired t-test, p<0.01 between 

group means) shows clear separation of tumor samples (red) from normal tissue (blue).

Figure 3

Figure 3: Unsupervised hierarchical clustering and heatmap showing that primary rectal tumors (T) and 

normal rectal tissue (N) have separate microRNA expression profiles. 

127 microRNAs were significantly (p<0.01, log2 difference between groups >0.5) up or down regulated in 

cancer. Only one apparent outlier, N012, is seen.

Figure 4

Figure 4: ROC curves showing the performance of the various drug response classifiers 

(SVMs, leave-on-out cross-validation): 

Diff: Paired (Tumor – Normal). Ratios: Paired (Tumor/Normal)

Conclusions
1.  A large number of differentially expressed microRNAs distinguish locally 

advanced rectal cancer from colon cancer and from normal mucosa.

2.  MicroRNA expression patterns may be used to predict response to preoperative 

CT/RT if validated in larger independent studies.

3.  Utilizing matched tumor – normal adjacent mucosa expression data takes into 

account individual variation and improves classification.
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