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Stralght A's mRNA isolatien System

Prodact oat. 4 Prioe
Staight A's mENA Isolation System 809631 $250
Straight A's mRNA Isolation System
plus Separation Stand

9621 $328

The Straight A's mRNA Isolation Bystem
provides gufficlent components w isolate
paly(A)* RNA from up to 2¢ animal tissue,
4g plant tissue, or 4 % ¥ cultured znimal
cells.

Compotwnts:

e 100ml Lysis Buffer

» 3x60ml  Wash Buffer

« §ml Magnelight Oligo(dT)

Particles, {0mg/m]
IMDTT

Glycogen, I0mg/ml

UM sodium acetate, pH 6.2
Nuclease-free Water

¢ 16ml

* 250pl

= 1ml

s 2% 1.5ml
¢ Protoca
The Struight A's mRNA Isolation Syatem
plus Sepamtion Stand containg ail of the
above components and includes one
Magnetight Separation Stand.

Components available separately:

The Straight A's™ mRNA Isolation System is designed for the rapid isolation of high qualily
poly(A)* RNA from various sources (1). The Systam provides a simple, rapld purification method
wsing Magnetight™ Oligo(dT) Particles and a set of Iynis and wash buffers suitabje for both animal
and plant tisques as well as cultured cells. The key component of the kit in the parumugnetic
particles containing covalenty sttschied alizo(dT),,. The coated magnetite beads have been treated
% minimize non-epecific interactions and allow quantitative recovery of intact RNA. The dlagram
below shows the isolation protocol, including the time needed for each step. The entire procedurc
pecuires less than one hour and is applicable to fresh or frozen tiseue. The Btruight A's System
tompaonents can ba acaled to the amount of atarting material avaliable. Up to one gram of animal
tssue (or plant tissue equivalent) per isolation and a total of two grama of snimal tssue can be
procemsed per kit. Since ribonuclease activity is effectively inhibited during tissue lysis, several
samples can be processed In parallel without degradation of mMRNA. As the flow diagram also
Indicates, the system can be applied to the selection of poly(A)* RNA from total RNA aamplen, or
tor further purification of mRNA isolated by other methods. Magnetdght Oligo(dT) Particles can be
reimad several times tn nrovide a very ecanomical meang of isolating high purity full length mRNA.

Refireace
1. McCarmick, M. and Hammer, B. (1984) InNovalions 2, 8-11.

Overview of Stralght A's Isolation Protocol

nlmal Tlssua ssua uRurad Tells
P [ Lysia and Centrifugation | 20 minutas

(787 BNA or mRNA]| —= [ Annsal Magnetight™ Oligo(dT) Particles| & minutes

Washing and Magnalic
| Isolation 15 minutes
5 minutes
Precipitation 10 minutes
[ Porilled mANA] Total: 55 minutss

Preduct ske  Sald Pries
Magnetight Separation Stand 1 B4l $88
Magnatight Otigo(dT} Particles Bm| 6R%33-1 $140
Straighl A's Lysis Bufler 100ml  69960-1  $36
Straight A's Wash Bulfer 3% 50ml 689611 $50
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Stralght A's mRNA Isolation from & Variety of Sources
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PolyfA)s ANA rom tha indicaled sources of cultured calls, plani nd animal tissues was purtiied with the Siraight A's it Atter 1 3ingle
round of isolation. RNA samples wers analyzed by TBE-agarose gel dlsctrophorssis and sthidium bromide staining. Novagen's RNA
Marlrs wen run as size standards.

anaering 800-526-7319 - ieniear sueport 800-207-0144

P.1/5



DEC 13 ’95 B2:93PM NOVAGEN

Advantages

Speed

« Timue directly to poly(A)* RNAIn
less than 1 hour.

Purity

« Routinely > 76% poly(A)* after one
round, > 95% after two rounds

(qualified for random primer cDNA
synthesis).

» [ntact mRNA ready for any
application.

Simplieity

* N phenol or guanidine required.

*  Minimal centrifugation; rapid
magnelic separations (< 1 minute).

e  Sume systein works with animal
tissue, plant thssue, or enltured cells.

* Suitable for second rouad isolation
and poly(A)* selection from total
RNA.

s  Scaled up to 1g animal tssue (2g
plant} per isolation.

Economy

= Reusable Magpetight™ Oligo(dT)
Particles

» Reasorably priced magaetic particles
and separatlon stand.

«  [ndividual components svailable
separately.

Increased mRNA Purlty after
Two Rounds of Izolation
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Rat liver mRNA was purilied with the Stralght A's it
wxonding to the standard protocn. The indicated samoles
weit aalyded by TBE-agarasa gel electiophorasis and
aiMakim bromics staining. Novagen's RNA Mariers wan
1 &5 S12a standards.

RT PCR and cONA Synthesis with
Straight A's mMRNA

AT PCR ds cDNA

i3

Poly{AY RNA puritied from rabbil brain and tal (Iwr was used

AT PCR® and <DNA synthests, respeciivaly. First strand cD!
was synthesized with MMLY reverse transcrigtase wsing
defined primer (RT PCR), ollgo(dT) and random primers

Indicated. For RT PCR, amplification was partormed Jfier !
addition of the second primet under standand CondRigs, anc
Sul samola analyzad. FOr cONA, second sirand Synihasis w
performed and cDNA andlyzed. Bolh gats wers 1% TAE-aqarc
stained with ethidlum bromide. Novagen's PCR Markers 3
A Hird W markars wera run as size sandards.

= PCR Is tavared under palants ownsd by Hofimana-La Roche

Magnetight Separation Stand

Stand with smbadded magnet for lsolation
of Magnatight Otigo{dT) Particies. Versalile
dslgn accommadates saveral tubs sizes:
ons 50ml or 15ml centrifuge tubs; four
1.5m! microcentrituge tubes.

1995 Kovagen Catiloy « F1- DDA 381703 -

-man novatechirnovagen.com
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Straight A’s” mRNA Isolation System:
Rapid, High-Quality Poly(A}* RNA
from Diverse Sources

Mark McCormick and Beth Hammer — Novagen, [nc.

n recent years, magnetic particle-haserd
methods for batch-wise affinity purifi-
cation of messenger RNA miolecules
have geined acceplance due to their
convenience and speed. Initial systems were
limited to separation of mRNA (paly(A)”
RNA) from contaminating RNA species,
while mare recent purificution methods
allow direct isulation of mRNA from a tissue
or erll lysue it u single step without organic
extractions(1.2). When compared to
oligo(dT) cellulose and other traditional
chromatography-based wrthads, magnetic

particle systems represent fewer techuical

barriees for mRNA isulatiou. Some comner-
dally available systems are, however, incou-
sistent in mRNA vield and purity and are
often entirely unsuitable for some tissue
murces, most natably plant tisane.

The Straight A's mRNA fsolation System
provides a simple. rupid purificution method
wsing Novagen's Magnetight™ Oligo(dT)
Particles and a set of lysis and wash buffers
suitable for both animal and plaut tissues as
well as cultured celis. The key compnnent
af the kit is the paramagnetic particles,
which are highly uniform beads cuntainiug

covalently attachied oligo(dT},. The coated
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Figure 1. Overview of Straight A"s mRNA iseletion pretessl.
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Figure 2. Straight A’s mRNA isolution from a varialy of sserces.

Poly(A] RNA rom the indicaled sources of cutiired cells, plant and asmal tissues was purified with the Straight A's kit. After a sinple
round of isciation, ANA samplas were analyad by TBE-agarose ge! wiectropheresia and ethidium bromide staining. Novagen's RNA

soybean lead
t Ndney
Tabbit brain
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nagnetite beads have been treared 1o mini-
mize non-specifie interactions and ullow
quantitutive recovery of intaer RNA. Figure
1 shows u flow diagram of the isolation pro-
tocol, including the time needed for cach
step. The entive procedure requires less tum
ane hour and i# applicable 10 fresh or frozen
tissue. The Straight A’s System cotnpoients
can he sealed tn the anouut of swaeting
material avatlahlc. Up ro ane gram of
animal tissue (or plant tissue equivalent)
per isolation and u totul of 1wo grums of
animal tissue can be processed per kit, Sinee
ribanuclease activity ia effectively inhibited
during tissue lysis, several ssmples ean be
processed in parullel withont degradation of
mRNA. As the flow diagram ulx indicntes.
the system can be applied to the selection of
poly(A)* RNA from total RNA saaplex. or
for further purification of MBNA soluted
by other medhods. Magoretight Oliga(JT)
Particles can be reused several times o
provide a very economical mieuns of isolit-
ing high puriry full length mHiNA,

mRNA Purification from a
Variety of Sources

Commercial mRNA purification kits are
generally compatible with one type uf tissue
and are rarely suitable for buth plunt and
animal sources. Systems based ou guunidine
isothineyanata are particularly poor for
plane tissue samples and yields with these
systems ure usually very low. Furchennore,
CuSCN-based methods can produce RNA
pellets that are notoriously difficult o dis-
solve and can leave hehind residual sales
that may inhihit enzymic reactions. In con-
teust, the Straight A's System ean isolate
mRNA frum 2 browd range of sources using
the same protocol and reagents. without
the disadvanrages associated with GuSCN.
Figure 2 shows gel analysis of RNA samples
purified from plant and animal tissaes al
cultured cells. In ull cuses, a sincar of RNA
is seen corresponding to the sice runge ex-
pected for intuce mRNA. Although rRNA
bands of various intensities ure alsu ob-
served, the mRNA (s tvpically geeator than
75% pure afier a single rourdl of binding
and elution from the Magnetight Olign(dT)
Particles. With most other eonunonly nsed
methods, such as uligo{dT) celluluse chro-
matography, a single round of purificution
typically resnlrs in preparations cantaining
50% ar more rRNA contaminants. The
Straight A’s System iy purticulurly effective
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Figurs 3. Increased mitiA parity alter
twe rounds of lolation.

Ral liver MANA was purilid with the Straight A's kt 20
carding 10 the standard protocol_ The indicaled Sample
were analy2ed by TBE-agarose gai eactrophoresis oMl
ethidium broemide staining. Nowsgn's RNA Markers wew
fun ag size standands.

number of isolations
1 2

Figure 4. Recycling of Magmetight '™
Ofigos{dT) Particles.

Puly(A)* RNA was purified Irom three aliguols of (&t liver
tissue homogenala using the Same particles tof binding &nd
ohdjon. The indicated samples (Si:q) were analyzed by THE-
agarost gel electrophorests and ethidium bromide staming.
Novagen's RNA Markers wers fun as sle standards.

in isolating mRNA {rom extremely fow
abundaner sources such as cotton fiber.
for which few effective mcthods exiat. Tu
addition, the protocol can be adjusted to the
amount af starting material and can proeeis
up to 1 gram of animal dssue, 4 grams plant
tissue of 2 x 108 cultured cells in a simgle
isolation.

High Purity mRNA for
Demanding Applications
Madernte levels of rRNA contamination will
not itterfare with a number of poly(A)+
RNA applications (e.g., RT-PCR, Northern
blotting, ere.). other than to cause an over-
estimation of mBRNA yield based on UV
absorbance. However, in some cases (¢.8-,
using rundom primers for cDNA synthesis)
more conmplete rermaval of TRNA is desirable.
Figure 3 illustrates the additioaal parift-
cation possible with a second round of isu-
lation using the Straight A's kit. Rat Ever
mHANA isolated from a single round of pu-
rification was snbjected 0 a second round of
binding, washing and elution from the
Magnetight Oligo(dT) Particles, resultimg in
the specific removal of rRNA (seen in the
unbound Fraction from round 2), Material
cluted from (e second rmund of purification
contained no visible rRNA bands by gel
analyxis. In fact, u prominent ~2.2kb mRNA
bund and several othar abundant mRNA
specics were apparent in the absenee of
rRNA. The yiclds seen in the unbound and
eluted {ructions of the second round comfirm
that approximately 28% of the first reund
material was in fact rRNA, and that 81% of
the sample was accounted for altes the
second round. ‘The ability to rapidly per-
form a serond round of purification with

such high recovery is a unique feature of the
Straight A's Svaten.

Reusable Solid Phase

The stbility of rhe oligo(dT) covalent link-
age und the low nun-specific binding prop-
erties of the Mugnetight Olign{dT) Particles
make then ideally suited for repeated use.
Fignre + shows mHNA samples isolated
from three successive purifications from rat
liver lysate using the same sample: of parti-
cles, There wus uo loss of partcle binding
capacity and no decresse in sumple purity
after three isoladons. If desiced, the particles
can he weated with 0.IN NaOH between
runs 1o hydralyze BNA und minimize curry-
over. To make the Straight A’s Systew more
cconomical, the lysis and wash buffers are
availahle sepurately to provide the maxi-
mum yield [rom system components,

Functional Performanca
of mRNA Samples

To test the quality und finetionaliy
mRNA sainples purified using the S
A’s System, four common applications
performed. including Northern blon
in vitre translation. RT PCR and ¢l
synthesis.

Figure 5 shuws a stained formulideh
agurose gel and correspanding Northern
of several RNA samples. As ulew show
Fig. 3. the stained gel shows that a sr
round of hinding and clution remove
residuu] 18s ¢RNA visible after the
round of purification from rut liver.
Northern blor shows strungly hiybrid
hands of the expected sizes of fi-:
1oHNA {rat = 2000nt; human = {765
tectedd with & hiomalagous #P-lubeled o
B-uctin anti-srase RNA probe. bt eovtr:
other tsolation methods we have nsed
Seeaight A's systemn produced no evider
mRNA degrudution by this sensitive
analysis.

Figure 6 (p. 10) shows the ét oitin ¢
lation products obtained with Red N
Lysate programmed with rat liver pol
fNA from a single ronnd of isolution
the Struight A's kit. The gel reveals a
nustiber of pratein bauds covering a rur
sizes consistent with those ohserved i
steady-statr tissuc (Coomassie stuines
left pancl). This analysis indicates i
mRNA is [ree of translarion inhibitor
appears to consist of intact wolecules.

Perhaps the widest use of poly(A)*
is for cDNA syuthesis. either for R I

Stained gel Northem blot
TR
3 g

Flgure 5. mwdmmﬂmwwmmn probe.
Poly(A): RNA lorm the Indicaied sources was purttied with the Siraigt A's kit. Dupficate samples (5q) e tun On 1% far
Nyde-agarose gel. Halt of the gel was steined with SYBR Green K {Malecuiar Probes) and the olber half biolted onto 1 nylon mar
The blot was hybridized wilh a 2P-kbeled mousd beta-actin anti-sonss ANA probe synthesized with T7 RNA polymerase accot
standard procedures and exposed 1o X-ray film for 2 howrs. Novagen's ANA Markars were fun 28 Size standyds.
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continued from page 9
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Figers 6. Transkation of rat lver mRNA.
Poly(A): RNA purified from rat liver (1 round) wis trand-
Lalad In the presence of ®S-methioning with Red Nowr®
Lysate. A 2yt sample of the reaction was anadyzed by SDS-
PAGE and Buodography, shown in right panel with 118kDa
mirkar. The lefl panel shows a gel protlie of total eat tiver
protwing. stained wilh Coomassia Bius. Pariact Prolain™
Markers were ryn 3s size standads.

cloning purpuses. Figute 7 demonstrates the
performance of mRNA isolated with the
Straight A’s System in both applicationa.
The left gel shaws RT PCH amplification of
a 765 base rubbit brain mRNA segment
with two specific primers. The gel on the
right shows roral dauble stranded cDNA
synthesized from rat liver mRNA purified
with two rounds of binding and elution
from the Magnetight Oligo(dT) Particles.
Oligo(dT) and random hexamer primars
were used, and buth produced a broad dis-
tribution of ¢cDNAs extending beyond the
6.5kbp marker. Nate the appearance of
individual cDNA bands especially in the
olign(dT)-primed sample, which may repre-
sene shundant mRNAs in the population.

RTPCR ds cDNA

»
1

Figwre 7. RT PCR and cDNA synthesie.

Pary(Ay RMA pexitied from rabblt brain and ral liver was
used lor KT PCR* and CONA synthesis, respectivety. First
strand ¢ONA was synihesiznd with MMLY reversa tran-
ke uaing 4 defined primer (RT PCR), ofigo(dT) and
random primers a3 indicated. For AT PCR, amplification
was periormed after the addition of the second primer
under slandard conditions, and a Syl sample anatyzed. For
¢DNA, saeond sivand synthesis was periormed and cONA
aniy2ad. Bom gels ware 1% TAE-agaross slaindd with
ehiium bromide. Novagen's PCR Markers and lambda

Hirwd M rarkers were rLin as size standards.

Surwinary

The Straight A’s mRNA Isolation System

offers a number of improvements over other

methods, including greater case of use,

better reproducibility, nd brouder applics-

bility. The following list describes its specific

advantages and versatile applications. The

Sraight A's System:

» Isglates mRNA from plant tissue, animal
tismse or cultured cells

* Produces highly intact RNA thut cun be
used in the most stringent procedures

= Processes tissue to finished mRNA in less
than 1 hour

* The PCR process is covered by patents owned by Hoffmann-l.aRoche.

¢ Can be used for large (1g) ar small seale
isolations

o Purifies mRNA froom sninples of 1ol
RNA

* Allows a second round of isolation for
elimination of residual rliINA

* Permits recyeling of inagnetic pacticles

o Can be used with either fresl o frozen
tissue

s Is eompatible with several tissue
homogrnization methods, including
Dounce and Polywron. with equivalent
yield and purity (data not shiown)

» Uses no CuSCN, B-mercaptoethanel or
phenol

» Requires no high speed centrifugation,
uses sterile disposable tubes vty

s Allows efficient precipitation by wing low
elution valumes (5 minntes vs. overnight
for nther methods)

¢ Includes RNase-free glycogen and sudium
acetate solutions for precipitation

o 13 less expensive than other commercial
kits

Reforonces

1. Jakobsen, K.S. Beeivold, E. and Hormnes,
E. (1990) Nuclete Acids Res. 18, 3669-
3674.

2. tlornes, E. and Korsnes, L. (1990)
Gener. Anal. Techniques Appl. 7, 145-
150.
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