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Preparation of the p,-myoglobin reporter

Materials

PCR primers were purchased from Integrated DNA Technologies (Coralville, IW) and AmpliTaq Gold DNA
polymerase, Tagman universal PCR mastermix, and the PCR Tagman probes were purchased from Applied
Biosystems (Carlsbad, CA). The TOPO TA cloning kit with pCR2.1-TOPO T/A plasmid vector and One-
Shot E. coli was purchased from Invitrogen (Carlsbad, CA). The TRizol Plus RNA purification kit,
SuperScript First-Strand Synthesis System for RT-PCR and 10x PCR buffer were also purchased from
Invitrogen. The Plasmid DNA Mini-Prep kit and QIAquick PCR purification kit were purchased from
Qiagen (Valencia, CA). Sodium acetate solution (3 M), glycogen, and absolute ethanol were purchased from

Sigma-Aldrich (St. Louis, MO). HeLa cells were obtained from the ATCC (Manassas, VA).

Preparation of the B,-microglobin amplicon

HeLa cells (~1 x 10 cells) in PBS, pH 7.4, were pelleted by centrifugation at 300 x g for 10 min. The total
RNA was extracted from the cell pellet using the TRizol Plus RNA Purification kit. The isolated RNA was

then converted to cDNA with the SuperScript RT-PCR First-Strand Synthesis System using random primers.

The B,-microglobin amplicon was amplified from the cDNA derived from the HeLa cells by PCR using the
B2M-246F and B,M-330R primers whose sequences are given in the following section. All primer and probe
design was performed using Tagman Probe & Primer Design software (Applied Biosystems). The presence
of the amplicon was confirmed by agarose gel electrophoresis. If more than one band was present the correct

amplicon was isolated by extraction from the appropriate gel band.

The amplicon was then cloned into the pCR2.1-TOPO T/A plasmid vector, which was used to transform
One-Shot chemically-competent E.coli using the TOPO TA cloning kit. The E. coli were then incubated
overnight at 37°C on appropriate LB plates (Ampicillian and X-gal). Ten white or light blue colonies were

isolated and cultured overnight in LB medium containing 50 pg/mL Ampicillin.
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The positive transformants were analyzed by PCR using forward or reverse M 13 primer plus the f,M-246F
or B,M-330R primer for the f,-microglobin insert. If desired, a restriction analysis can be performed in
parallel. Once the correct clone was identified, a stock solution was prepared by culturing the colony in 1-2
mL of LB containing 50 pg/mL of Ampicillin. The culture was allowed to reach stationary phase, after

which ImL of the culture was combined with 0.15 mL of sterile glycerol, transferred to a cryovial, and

stored at -80°C.

A stock solution of the amplicon was prepared by extracting the plasmid DNA using the Plasmid Mini-Prep
kit. A 328 bp DNA fragment containing the ,-microglobin transcript was amplified from the recombinant
plasmid by using M13 forward and reverse primers. This was done to ensure that only the 3,-microglobin
reporter was amplified in the final PCR step. PCR amplification was carried out using AmpliTaq Gold DNA
polymerase, Tagman universal PCR mastermix, and the standard protocol of 29 cycles as shown below.

Following PCR, the presence of the 328 bp fragment was confirmed by agarose gel electrophoresis.

Cycle number Denature Anneal Extend
1-25 95°C for 60 s 55°C for 1 min 72°C for 3 min
26 72°C for 3 min

The 84-bp DNA reporter was generated by amplifying the 328-bp amplicon with the 3,M-246F and ,M-
330R primer set (15 uM each) using the same PCR protocol described above. Following PCR, the presence
of the 84-bp reporter was confirmed by agarose gel electrophoresis. The reporter was purified using a
QIAquick PCR purification kit and then precipitated at -20°C overnight by adding 1/10 (v/v) of 3M sodium
acetate, pH 5.2, and three volumes of absolute ethanol containing glycogen (1 ng/mL) as a carrier. The DNA
solution was centrifuged at 16,000 x g for 25 min at 23°C. The pellet was washed with 70% ethanol and

dried under a stream of nitrogen.



The reporter was then dissolved in 500 pL of 10 mM Tris-HCI, pH 7.4, and the reporter concentration was
determined by measuring the absorbance at 260 nm. For the ,-microglobin reporter an absorbance of 1.0 at
260 nm corresponds to a concentration of 50 pg/mL. The reporter was diluted to 667 pg/mL and stored at
-80°C. The reporter is stable for ~ 2years [1]. Other reporters can be prepared as described above by using
appropriate primers. Alternately, reporters can be ordered from commercial sources including Invitrogen,

Integrated DNA Technologies, and GenScript (Piscataway, NJ).

Reporters, primers, and probes
1. Sequence, primers, and probe for the ;-myoglobin reporter [2]:
Source: Human beta 2-microglobin gene sequence [GenBank: NG 012920.1]

Reporter: (length: 84 bp): TGA CTT TGT CAC AGC CCA AGA TAG TAA GTG GGA
TCG AGA CAT GTA AGC AGC ATC ATG GAG GTT TGA AGA TGC CGC ATT TGG

ATT

Forward Primer (3,M-246F): 5"-TGA CTT TGT CAC AGC CCA AGA TA-3*

Reverse Primer (8,M-330R): 5" -AAT CCA AAT GCG GCA TCT TC-3*

Probe: 5"-[VIC] TGA TGC TGC TTA CAT GTC TCG ATC CCA [TAMRA]-3*
Fluorophores: TAMRA (quencher); VIC (absorbance Amax = 538 nm, emission Amax = 554 nm)

Concentration: Asep X 55.8 nmol/mL and Ajg x 1,458 pg/mL (includes the assay dilution factor as

described in the Methods section of the parent publication)

2. Sequence, primers, and probe for the TMV 126 kDa coat protein reporter [3]:
Source: cDNA transcript derived from the tobacco mosaic virus 126 kDa coat protein linear RNA

sequence [GenBank: NC 001367.1]



Reporter: (length: 81bp) AAT CCG ACA TGG CGA AAC TCA GAA CTC TGC GCA

GAC TGC TTC GAA ACG GAG AAC CGC ATG TCA GTA GCG CAA AGG TTG TAA

Forward Primer; 5"-GAC ATC AAG AAG GTG GTG AAG CAG -3¢

Reverse Primer: 5" -GTT GAA GTC ACA GGA CAC AAC CTG-3*

Probe: 5" -[6-FAM] TCA AGG GCA TCC TGG GCT ACA CTG A [TAMRA]-3"
Fluorophores: TAMRA (quencher); 6-FAM (absorbance Ay = 494 nm, emission Ayax = 518 nm)

Concentration: Ay X 57.9 nmol/mL and Ajg x 1,452 pg/mL (includes the assay dilution factor as

described in the Methods section of the parent publication)

Sequence, primers, and probe for the GRIP1 reporter [4]:
Source: cDNA transcript derived from the Norway rat glutamate receptor-interacting protein 1 linear

RNA sequence [GenBank: NM 032069.1]

Reporter: (length: 89 bp) GCA CCA AAG CAG ACA CAA GTT AAA GAA AGA TAT
TCT CCT CAT GGA GCA GAG GAT GAA TCT TGG AGA AGC ATG GGC TTC AAC

AAT GAC AA

Forward Primer: 5" -GCA CCA AAG CAG ACA CAA GT-3*

Reverse Primer: 5" -ATG GGC TTC AAC AAT GAC AA-3*"

Probe: 5"-[TET]-TCA TGG AGC AGA GGA TGA ATC TTG GA-|TAMRA]-3"
Fluorophores: TAMRA (quencher); TET (absorbance Amax = 521 nm, emission Ayax = 536 nm)

Concentration: Asg X 52.7 nmol/mL and Aj¢ x 1,542 pg/mL (includes the assay dilution factor as

described in the Methods section of the parent publication)



Pre-column nuclease digestion of reporters

Deoxyribonuclease I (DNase I) from bovine pancreas (~2,000 Kunitz units/mg protein), exonuclease II1
from Escherichia coli (~150 Kunitz units/uL), and DEAE-Sepharose CL-6B were obtained from Sigma-
Aldrich (St. Louis, MO). The exonuclease III is supplied in a buffer consisting of 5 mM potassium
phosphate, pH 6.5, 200 mM KCIl, 0.05 mM EDTA, 5 mM 2-mercaptoethanol, 200 pg/mL bovine serum
albumin, 50% (v/v) glycerol. DNase I (15,000 Kunitz units, 7.5 mg) and exonuclease IIT (10 pL) were
dissolved in 240 pL of digestion buffer consisting of 50 mM CaCl,, 50 mM MgCl,, 20 mM HEPES, pH 7.8.
This mixture was added to 1 mL of the crude liposome preparation (25 mg total lipid) and the solution was
stirred for 3 h at 37°C [5]. The nucleases were then inactivated by heating the liposome preparation for 10
min at 80°C. The degraded reporter DNA and nucleases were removed by ion-exchange gel filtration on
DEAE-Sepharose CL-6B (0.5 mL of gel/mg total lipid) by eluting the column with 20 mM HEPES, pH 7.5,

145 mM NacCl.
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