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MELT™ Total Nucleic Acid Isolation System: a new
technology for hands-free tissue disruption, RNA
preservation and total nucleic acid purification

Gary J Latham & Heidi ] Peltier

Ambion's multi-enzymatic liquefaction of tissue (MELT™) Total Nucleic Acid Isolation System allows the
hands-free disruption of several solid tissues in parallel without tissue grinding or the need for a polytron.
Up to 10 mg of fresh or frozen tissue can be lysed at room temperature in 5-15 min using a combination
of powerful catabolic enzymes and a potent small-molecule RNase inhibitor. The procedure recovers high-
quality total RNA with two- to threefold better yield and 40% less hands-on time than present methods.
Moreover, MELT reagents irreversibly inactivate RNases, allowing the storage of liquefied tissue for more
than a week at room temperature without an appreciable loss of RNA integrity. RT-PCR and microarray
expression profiling studies of MELT RNA reveal an excellent correlation with RNA extracted using popular
methods, including those based on single-reagent phenol solutions and glass-filter purification. A simple
alteration in the protocol also allows the recovery of genomic DNA.

Tissue is a complex repository of molecular clues that can guide the
understanding, diagnosis and treatment of disease. In both research
and clinical settings, diseased and normal tissues harbor genomic
and proteomic profiles that ‘fingerprint’ their biological status'-2.
Expression profiling tools, such as microarrays and real-time quan-
titative RT-PCR, can unveil highly specific patterns of gene expres-
sion that promise to link specific molecular events with the disease
phenotype’.

Present approaches to gene expression analyses often hinge on the
isolation of intact, high-quality RNA, which can serve as a ‘snapshot’
of the expression profile. The first step of most RNA extractions is
the mechanical disruption of the sample tissue with a dounce, a
polytron, amill or a similar device. These methods are cumbersome,
provide low throughput, require washing of the disruption appara-
tus between samples and are potentially inefficient. Such methods
can also present a biological hazard by exposing the operator to
aerosols from diseased samples.

Hands-free, closed-tube tissue disruption

The limitations of physical tissue disruption encouraged the devel-
opment of a new technology to allow the extraction of RNA and
DNA from solid tissues without the need for hands-on tissue grind-
ing. Ambion’s MELT Total Nucleic Acid Isolation System (patent
pending) provides a unique set of reagents that include a potent
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small-molecule RNase inhibitor and a cocktail of catabolic enzymes
that can liquefy up to 10 mg of tissue at room temperature in
5-15 min. The RNase inhibitor protects RNA from degradation dur-
ing the early stages of tissue digestion, providing sufficient time for
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Figure 1 | High-quality RNA obtained using the MELT Total Nucleic Acid
Isolation System. Total RNA was isolated from fresh mouse liver, kidney
and brain tissue (~5 mg) using MELT, or one of two competitor kits, Kit 1
(a single-reagent phenolic solution-based method) or Kit 2 (a glass fiber
column-based method). RNA was isolated according to the supplier's
protocol for each method except for an additional glass filter purification
step for Kit 1. Samples were resolved by microcapillary gel electrophoresis,
and the gels were scanned using an Agilent 2100 bioanalyzer. RIN and
28S/18S ratio (indicated in each lane) were determined using the 2100
expert software (Agilent).
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