High resolution gPCR tomography: method to study mRNA localization within
biological sample
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Introduction:

Real-time PCR tomography Is a novel, guantitative method for measuring localization RNA patterns within biological samples and even single cells. We present here its usefulness by dissecting an
Xenopus laevis oocyte into slices along animal-vegetal axis, extracting RNA and measuring the expression levels of 48 selected maternal genes. Biomark platform was used for high throughput
gPCR. 48x48 dynamic array allow to analyze roughly 2,300 samples in parallel in one run. Two groups of genes were identified in Xenopus oocyte based on their expression patterns. Animal genes,
which mRNAs are localized mainly in the animal hemisphere. Surprisingly, all available Xenopus reference genes showed animal localization. Second group, called vegetal, consists of genes with
gradient localization from animal to vegetal pole. Further the vegetal genes can be separated into two subgroups based on high resolution gPCR tomography results. First subgroup contains genes,
which are localized together with mitochondrial cloud of vegetal cortex, such as Vgl, Wntll and Otx1. Second subgroup consists of germ plasm determinantes, such as Xcad2 and Xdazl.
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Method:

Three Xenopus oocytes were cryo-sectioned along animal-vegetal axis into 15 serial segments. Sample 1 contains first animal segment
and sample 15 last vegetal segment. Total RNA was extracted using Micro RNeasy kit (Qiagen). Same amount of RNA was reverse
transcribed to cDNA and than preamplified. Preamplified samples were loaded into dynamic array together with primers for 40 maternal
genes. Expression levels in segments were recalculated to the whole oocyte (percentage portion within the oocyte as y-axis).
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« Amount of total RNA In a single cell, Xenopus oocyte allows us to measure mRNA expression patterns in high resolution.

 High throughput gPCR of 40 genes in 45 samples in four hours were done using Biomark platform (Prague core facility - www.img.cas.cz/ge).

 Two groups of genes with animal and vegetal expression patterns were identified. All measured “reference” genes showed animal localization.
 Yolk stored in vegetal hemisphere was found to be a strong inhibitor and therefore RNA extraction must be done carefully. Quality control Is necessary.
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