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Supplemental Experimental Procedures was grown at 20�C for 2 days in SC 2% galactose broth. Isolation
of genomic DNA, PCR-reaction conditions and the TYBOUT-2 and
SUF16-2 primers were as described [S5]. PCR reactions containingPlasmid Construction

Mammalian expression plasmids encoding HA-tagged forms of 300 ng of template DNA were incubated at an annealing temperature
of 65�C for five cycles followed by a variable number of cycles at�-ARR-2, hA1, hA3C, hA3G, hA3F, and mA3 have been previously

described [S1, S2]. The M1, M2, and M1M2 mutants of hA3G were an annealing temperature of 60�C. Control reactions containing one
of the two primers were incubated for a total of 35 cycles. PCRobtained by PCR-mediated mutagenesis. Yeast expression plas-

mids encoding HA-tagged APOBEC3 proteins were constructed by products were visualized on agarose gels stained with ethidium
bromide.excision of each cDNA as a HindIII/XhoI fragment and insertion into

pYES2 (Invitrogen). Plasmids encoding Ty1, MS2 coat protein, or
HIV-1 Gag linked to a carboxy-terminal GST moiety were generated Sequencing of Ty1HIS3 cDNA

Genomic DNA was prepared from cultures seeded with single-col-with the pK vector [S3].
ony-purified His� strains. The DNA was subject to PCR amplification
with primers HIS3HOPS (5�-CGCAGTTGTCGAACTTGGTTTGCATransposition Assay
AAG-3�) and TYBRT-S (5�-AACTTAGCGCTCCAGGTCAAC-3�). PCRThree independent transformants of plasmid pYES2 or pYES2 con-
products were obtained from His� strains harboring Ty1HIS3 andtaining an APOBEC3 insert in strain JC3212 (MATa, ura3�0, his3�1,
Ty1his3AI, but not from His� control strains harboring only Ty1hi-leu2�0, met15�0, Ty1his3AI[�1]-3114), JC297 (MAT�, ura3-167,
s3AI. Approximately 700 nucleotides of Ty1 pol were sequencedhis3�200, trp1::hisG, Ty1his3AI-270), or JC560 (MAT�, ura3-167,
from PCR products with primer HIS3END-S (5�-ATGTTCCCTCCAChis3�200, trp1::hisG, Ty2his3AI-1) were grown in SC-Ura 2% glu-
CAAAGGTG-3�). Ty1 sequence was compared to the sequence ofcose broth at 30�C. Cells were diluted 1:100 in SC-Ura 2% galactose
Ty1-H3 (M18706). Two of 19 Ty1HIS3 PCR products derived frombroth and grown for 48 hr at 20�C. An equal volume of 2�YPD broth
strains that expressed hA3G had a large number (39 and 11) ofwas added and cultures were grown for 24 hr at 20�C. Aliquots of
clustered nucleotide substitutions. The sequences of these two Ty1each culture were plated on SC-Ura 2% glucose agar and SC-
cDNAs exactly matched the sequences of genomic Ty1 elementsUra-His 2% glucose agar and incubated at 30�C. The frequency of
in the Saccharomyces Genome Database (www.yeastgenome.org),Ty1his3AI transposition is the number of His� Ura� colonies divided
indicating that the nucleotide changes arose by template switchingby the total number of Ura� colonies plated.
during reverse transcription or by repair after integration, with geno-
mic copies of Ty1. Because we could not determine if these twoVLP Purification
Ty1HIS3 cDNAs had been subject to editing, they were eliminatedStrain JC3212 harboring pYES2 or pYES2-APOBEC3G-HA or an
from our analysis.spt3 strain harboring pYES2-APOBEC3G-HA was grown in 500 ml

SC-Ura 2% galactose broth at 20�C to an OD600 of 0.8, and the lysate
was fractionated on a 20%/30%/45%/70% sucrose step gradient Supplemental References
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Integration Assay
Strain JC3212 harboring plasmid pYES2 or derivatives was grown
at 20�C for 2 days in SC-Ura 2% galactose broth. The tec1� strain


