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In situ hybridization (ISH) is a means of identifying where mRNAs are present in fixed tissue . Publisher Summary ISH
assays are used to localize molecular information to specific tissues, cell types, chromosomes, or other structures.

These have similar advantages to the oligonucleotide probes except they are much larger, probably in the bp
size range. The exon junction complex A striking example of the role of nuclear processing in transcript
localization within the cytoplasm involves the exon junction complex EJC , a set of proteins that bind to
mRNAs during splicing. If you detect no signal then this suggests the problem exists within your technique or
protocol. This is a chelator and removes free divalent cations from the hybridization solution, because they
strongly stabilize duplex DNA. What is the quality of the mRNA in your tissue sample? Cis-acting
localization elements on the mRNA dictate the number of motors associating with the mRNAs, and thereby
determine the speed, frequency and duration of movement, and ultimately the localization of the mRNPs.
Global gene expression heavily influences cell specification; for instance, the genes a brain cell expresses
make it a brain cell and not a fat cell or liver cell. Loc1p, a nuclear protein that is involved in ribosome
assembly and export, has also been shown to be required for the binding of She2p to the ASH1 mRNA,
providing another example of a nuclear RNA binding protein affecting cytoplasmic localization of the RNA
binding protein Long et al. Hybridization depends on the ability of the oligonucleotide to anneal to a
complementary mRNA strand just below its melting point Tm. Together, these advances will likely provide
enough pieces of data to solve the puzzle of how and why mRNAs localize within cells. Benefits of using
oligonucleotide probes While in situ hybridization is undoubtedly a very powerful technique, for the average
laboratory it is expensive to undertake, is time consuming, requires detailed molecular biological knowledge
of subcloning, in-vitro transcription and bacterial expression. We will briefly detail all of your options before
explaining why in most cases in situ hybridization performed using correctly designed and purified
oligonucleotide probes will represent the easiest, fastest, least labor intensive and most inexpensive method.
Methods used in labeling RNA and cDNA probes for detection in in situ hybridization result in strongly
labeled probes but may not always be the best for in situ hybridization because the labeled nucleotides may
interfere with the hybridization reaction. Staufen, in turn, is necessary for bicoid mRNA localization at the
anterior during the late stages of oogenesis St Johnston et al. This finding, together with recent indications that
the translation of transcripts localized to dendrites may be regulated by miRNAs, raises the possibility that
mRNAs may undergo dynamic trafficking between RNA transport granules, P-bodies, and stress granules
Kiebler and Bassell,  On the other hand several non-radioactive labels used successfully with in situ
hybridization include Biotin, digoxin and digoxigenin DIG , alkaline phosphatase and the fluorescent labels,
fluorescein FITC , Texas Red and rhodamine. Insight into each of these steps has emerged from studies that
make use of a variety of approaches, including genetic analysis of mRNA localization in model organisms
such as yeast and Drosophila, cell biological imaging of individual mRNAs in fixed and live cells, and
bioinformatic analysis of localized transcripts. Cellular Infrastructure for mRNA Transport The cytoplasm of
most asymmetric cells can be very largeâ€”for example, the length of neuronal axons and dendrites often
exceeds the diameter of the nucleus by orders of magnitude. Classically oligonucleotide probes have been
either 5' or 3' end-labeled or 3' tailed with modified nucleotides that have a "label" attached that can be
detected after the probe has hybridized to its target. ASH1 mRNA is transported to the bud tip of a dividing
cell such that it is delivered only to the nucleus of the daughter cell, thereby ensuring that the mother and
daughter cells have distinct mating types Paquin and Chartrand,  If you don't believe us, see our protocol for
performing in situ hybridization on fresh frozen tissue sections. RNase treatment of sections before labeled
antisense probe hybridized. With a tissue section this may not be much of a problem but if you have whole
cells or even whole organisms then there are cell membranes which have to be crossed. The chance of
detecting a specific mRNA in this tissue is therefore unlikely. In addition, as mentioned above RNA probes
are sensitive to ubiquitous RNAses necessitating the baking of labware and extreme attention to detail to
prevent any contamination of solutions. Instead of using photographic film to detect the probe within the
tissue section, the slide containing the section of interest may also be dipped into a photographic emulsion
which is allowed to dry. Traditionally oligonucleotide probes have been radiolabeled. Comparison of this
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region between two frog species revealed two 5â€”6 nucleotide-long sequences, called VM1 and E2 elements
or motifs Lewis et al. Poly dT probe. In the mature brain, the regulated translation of synaptically localized
mRNAs allows each of the thousands of synapses made by a given neuron to autonomously alter its structure
and function during synaptic plasticity, thereby greatly enhancing the computational capacity of the brain
Martin and Zukin,  If you purchase your probe from us we ensure both of these conditions are met by
designing your probe ourselves or by offering you a probe that has previously been characterized and
validated by publication in the scientific literature. Marking the mRNA for transport: cis-acting elements The
initial indication that mRNAs could localize within cells came from in situ hybridization studies in which
distinct mRNAs showed very specific patterns of localization within a cell. GreenStar hyperlabeled probes
have been optimized for use with in situ hybridization. Obstacles include getting freeze artifacts on tissue that
may interfere with proper mRNA staining. Abstract The analysis of the spatial patterning of mRNA
expression is critically important for assigning functional and physiological significance to a given gene
product. There are likely many reasons for such differences. Not all protocols use a prehybridization step.
Hybridization Issues Lets imagine we have our tissue section on a slide. When probing for mRNAs one can
determine that the binding is specific to RNA by digesting the tissue with RNases prior to hybridization with
the oligonucleotide probe. The sensitivity of the technique is such that threshold levels of detection are in the
region of copies of mRNA per cell. As mentioned, radiolabeled probes are detectable using either
photographic film or photographic emulsion. This gives a printout of genes that the probe will possibly bind
to. A typical target-specific probe will contain 40 oligonucleotides, resulting in 20 oligo pairs that bind
side-by-side on the target for detection of mRNA and lncRNA, and 2 oligos or a single pair for miRNA
detection. The digoxigenin is linked by a spacer arm containing 11 carbon atoms to the C-5 position of the
uridine nucleotide. These probes can be as small as base pairs or be up to bp.


