SUPPLEMENTARY MATERIALS

EXPERIMENTAL PROCEDURES

L1 donor plasmids 

To construct pGC109, a first generation recovery plasmid, the miniplasmid PiAN7 (unique identifier, GI:310776) was linearized with SmaI. The dhfr gene was linked with this ori  fragment by introducing an XmnI fragment from pAT2 [Devine, 1994 #1872] into PiAN7. The resulting 1.7 kb plasmid, pGC108a, allows transformed bacteria to grow on Tmp. The bacterial selection cassette dhfr-ori was linearized from pGC108a with XmnI and inserted into the blunted BamHI site of pGC45, a derivative of pJM101/L1.3 that lacks the native L1 BamHI site, previously constructed by site directed mutagenesis with PCR. 


To reduce the number of RE sites in the bacterial selection cassette, we constructed an additional marked L1 donor plasmid, pDES89. pGC108b (differing from pGC108a in the relative orientation of dhfr and ori, was modified to eliminate supF tRNA by sequential double digests of these plasmids with BstBI and EagI followed by Mung bean exonuclease treatment and re-circularization, and then with HindIII and SpeI followed by Mung bean and re-circularization, yielding a 1.6 kb miniplasmid, pDES82-INT, that still permits growth on Tmp. pDES82-INT was digested with SpeI and BamHI, and ligated to a cohesive-ended, double stranded linker containing BamHI and AscI sites, resulting in pDES82. We then cut pGC45 with BamHI and introduced an AscI site by ligating a double stranded, cohesive ended linker at the 3’ end of the L1 cassette, resulting in both orientations of this acceptor linker. Both pDES82 and pGC45 were linearized using sequential BamHI and then AscI digests, and then were ligated together yielding both orientations of the dhfr-ori​ bacterial selection cassette relative to L1-mneoI. The ori in pDES89 is antiparallel to the ori in the pCEP4 backbone. Plasmids were extensively analyzed by DNA sequencing to confirm cloning junctions.

Cell culture and transfections


Optimal selective drug concentrations were determined by drug titration experiments to find the minimal concentration needed to kill 100% of untransfected cells; for HeLa, we used 0.3 mg/mL Hygromycin-B (Calbiochem) or 0.4 mg/mL Geneticin (Invitrogen), and for HCT116, we used 0.1 mg/mL Hygromycin-B or 0.4 mg/ml Geneticin. 

Recovery and confirmation of new L1 integrants


Unique TmpR plasmids (screened by a combination of RE digests) were further screened by DNA sequencing using primer DES226 (Table Z) to read through the bacterial selection cassette and strong SV40 polyadenylation signal (see Fig. 1B) at the candidate's 3' end. Candidates containing either poly(A) tails or flanking genomic DNA identifiable by BLAST searching were further analyzed by systematic DNA sequencing by primer walking using a comprehensive panel of primers spanning the entire L1-mneo-dhri-ori construct. For the six recovered cases of 5’ inversions (e.g Table 3), antiparallel primers were also used, to yield unambiguous inversion junction sequences. 

Experimentally derived sequences were assembled and examined for quality using Sequencher 4.1 (Gene Codes, Ann Arbor, MI). We assigned genomic flanks to unique identifiers in the non-redundant and high-throughput human genome draft sequences available through the NCBI BLAST web browser. Chromosomal locations, neighboring genomic structures, and percent G+C content were determined using the “Golden Path” web browser and BLAT alignment algorithm at http://genome.cse.ucsc.edu/, using the August 6, 2001 draft assembly which is over 90% complete.  Integrants showing associated genetic instability were reanalyzed using the December 22, 2001 draft assembly.


Sequence junctions between integrants and flanking genomic DNA were initially identified by sequencing outwards from the integrant. Reading 3’ past the poly(A) tails into flanking genomic sequences was particularly challenging. To obtain adjacent 3’ sequences starting past the poly(A) tails, we used in separate sequencing reactions three oligonucleotides, DES204-206 (see Table Z). In all evaluable cases, unique antiparallel primers were synthesized to obtain the minus strand genomic sequence back into the poly(T) tail. For 5’ junctions between integrants and flanking genomic DNA, sequences with unambiguous alignments on BLAST or BLAT searching were considered final except in cases of genetic instability including large insertions of extra nt, chromosomal deletions and an inversion, and the hybrid “toggling” element (Fig. 3). In these cases, unique primers were synthesized for confirmatory double-stranded sequencing back through the junction. 


In many cases, integrants were independently recovered and identified from different RE digest preps from the same starting genomic DNA pools. These cases provide strong confirmatory evidence that junctional structures arose in the human cell DNA and not subsequently during the recovery process. For cases with associated genetic instability, confirmatory PCR reactions were performed using original genomic DNA preparations to re-isolate junctions. For the hybrid “toggling” element containing long direct repeats (Fig. 3G), portions of the full plasmid were subcloned into pBlueScript II (Stratagene) for unambiguous sequence determination. The cells giving rise to integrants with 5’ transduction (Fig. 3E and F) were cloned by limiting dilution from original G418R HCT116 pools and reconfirmed by PCR amplification of integrant junctions from genomic DNA, followed by TopoTA cloning (Invitrogen) and sequencing.   

