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(Dharmacon) was deprotected as described before. The 3’ 43-mer was transcribed
in vitro with T7 RN A polymerase as described before. The ligation procedure was
derived from (Putz et al., 1991; Wang et al., 1981; Walker et al., 1975). First,
equimolar amounts of these two tRNA fragments were incubated at 70°C for 10
minutes in renaturing buffer (20 mM MgClz, 50 mM Tris-Cl, pH=7.4). The
mixture was slowly cooled to 45 °C over 50 minutes, and then slowly cooled to
room temperature over 1 hour. T4 RNA ligase, ATP and DTT were added to final
concentrations of ImM and 10mM, respectively. The reaction mixture was
incubated at 4°C for 17 hours. It was stopped by phenol chloroform extraction,
which removed the enzyme, and the manufactured tRNA was purified by gel

purification.

Forming the tRNAPte-phenanthroline adduct (tRNA-oP)

tRN A-oP was prepared by incubating native tRN AFPhe (Sigma), that
contains a naturally occuring 4-thiouridine at position 8, or manufactured
tRN APFhe, that contains 4-thiouridine at position 16, with IoP (Molecular Probes)
at a ratio of 1:5, in 50% acetonitrile (in 10 mM Tris-HCI pH 7.4), at room
tempreture for 2 hours in the dark. The solvent was removed in vacuo. The
residue was dissolved in 50 ul H2O and purified with a G-25 column (Sigma) to

remove free IoP.
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Aminoacylation of tRNA and acetylation

tRNAprhe was aminoacylated with aminoacyl-tRN A synthetase (Sigma) or
a crude extract from E.coli (S100) in the condition of 25 mM Tris-Cl, 25 mM KC],
15 mM MgClz, 5 mM DTT and 10 mM ATP. For S100, the concentration was
titrated to obtain the maximal efficiency. The reaction mixture was incubated at
37 °C for 30 minutes and then stopped by phenol chloroform exaction to remove
the enzyme. Ethanol precipitation and centrifugation were applied to pellet the

aminoacyl-tRNA.

For N-acetylation of aminoacyl-tRNA, the pellet was resuspended in 50 pl
of 200 mM sodium acetate (pH=>5.0) and put on ice. Acetic anhydride (2 pl) was
added every 15 minutes for one hour. The resulting N-AcPhe-tRN Aphe was
desalted with a G-25 column. An acid/urea gel (Varshney et al., 1991) was used

to check the efficiency of aminoacylation.

$100 was prepared at 4°C by chromatography. E. coli cells (5 g) were
disrupted by grinding with alumina for 20 minutes. Cell debris and alumina
were removed by centrifugation at 20,000g for 10 minutes. Big cellular particles
were removed by centrifugation at 30,000g for 20 minutes twice. Then ribosomes
were removed by centrifugation at 60,000 rpm (Ti70) for 2.5 hours. The resulting
supernatant was loaded on a DEAE column, which was pre-equilibriated with

solution I (10 mM Tris-Cl, pH 7.5, 30 mM NH4Cl, 10 mM MgCl: and 6 mM -
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mecaptoethanol). After washing the column with 500 ml of solution I to remove
nucleic acids, proteins were eluted from the column with solution II (10 mM Tris-
Cl, pH 7.5, 250 mM NH4Cl, 10 mM MgCl,; and 6 mM B-mecaptoethanol). 10ml-
fractions were collected and the protein fractions were pooled according to

absorbance at Azso.

Electrophoresis

[(N-acryloylamino) phenyl] mercuric chloride (APM) gel

APM gels were used to test the yield of tRNA-oP, which does not have
free thiol group and would migrate in an APM gel as it would in a normal gel.
Those tRNAs that did not react with IoP would be retarded in an APM gel
because of the interaction between APM and thiol group (Igloi, 1988). APM gels
were 12% denaturing polyacrylamide (in 7 M urea and 1X TBE) gel with 10
pg/ml APM. 1X TBE (90 mM Tris-Borate, 2 mM EDTA) was used as running
buffer and the electrophoresis was performed at constant current of 20 mA for 40

minutes.

Acid/urea gel

The 12% acid/urea polyacrylamide gels were used to separate
aminoacylated tRNA, N-acetyl-aminoacyl tRNA and deacylated tRNA. It was
made in 100mM sodium acetate (pH 5.0) and 7M urea (Varshney et al., 1991). The

running buffer was 100 mM sodium acetate (pH 5.0). At this pH, the extra amino
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