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Brain cancer (glioma) is often considered incurable for 

reasons that symptoms (e.g., headaches, mood swings) 

experienced by victims surface too late for treatments to 

be effective because metastasis with resistance to apoptosis

has already occurred. Developing a biomarker that allows 

for an early and accurate diagnosis of the varying grades of 

glioma would certainly improve the survival rate of sufferers.

   Figure 1.  Pathogenesis of gliomas and the available 

techniques currently available to detect, diagnose, and treat 

the varying associated grades.

Materials and Methods

These circRNAs are glioma grade specific, stable, 

feasible targets for PCR assay-based detection and diagnosis.

     Optimize PCR protocol for in situ application of one     or 

multiple circRNAs.

     Perform “knock-in” studies to determine if circRNAs   are 

causative and possible therapeutic targets. 

RNA/Sequencing – Computer modeling

Results

Figure 4. TERRACE generated 70 candidate biomarkers 

representing grade-4 and 25 for grade-1 gliomas. Common 

among grades 1, 2, 4 gliomas are 6 circRNAs. Literature 

confirmed 12/70 grade-4, 3/25 grade-1 are unique and 

upregulated; potential biomarkers! 

Figure 5.  The circRNA, “ZNF609” is uniquely abundant

to glioma grade-4, whose mechanism is well documented. Pro-

jected PCR primers, at 65C annealing temperature, will gene-

rate a 416 bp amplicon.

Figure 2. Process involves A) extraction and fragment-

mentation of a cell’s transcriptome,  B) reverse transcription 

of RNA into cDNA for subsequent sequencing (e.g., Illumina), 

C) followed by computer modeling to characterize various 

species of the cellular transcriptome.
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TERRACE (accuraTe assEmbly of circRNAs 

using bRidging and mAChine lEarning) 

   Figure 3. Assembles circRNAs accurately through 

identification of back-spliced reads (BSJs), represented by 

overlapping sequences (“bridging”) or shared ALU elements 

between distanced exons (1, 4).
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