Mapping and Sequencing of DHFR* Insertion Sites

Figure 1.
A

Tag®l Tag®l Tag®| Tag® |

1 i i i
LTR E\rmm
PURO prom DHFR EGFP

RE digest and ligation

left flanking right flanking
SEqUEncE Sequence

PCR amplification of left and right
PCR amplification of left fanking flanking gpennmlciequenceE ?i:rm

genomic sequence (primers 1 and 3) primers 3 and 3' anneal to LTR

left flanking seguence left flanking sequence

night flanking sequence

MTX - + + + o+ + + +
LM LMLMLMLMLMLMILM

op

1000

Figure 1. Mapping DHFR* insertion sites by inverse PCR. (A) Inverse PCR schema.
Inverse PCR was performed as described previously (Li et al., 1999, Kim et al., 2003)
with slight modification. DNA (~3ug) was digested to completion with 60 U of Taqq |
restriction enzyme (NEB) overnight in a 40 pul reaction volume. After heat inactivation at
80° C for 20 min, the DNA was diluted to 200 pl, circularized by incubation with 1000 U
of T4 DNA ligase (high concentration, NEB) at 16° C overnight. The DNA was
precipitated with ethanol and re-suspended in 30 ul of water. Primary PCR was
performed in two 25 pl reactions, each with 1.5 ul of the DNA template, 1x Expand
Buffer 1, 350 uM of each dNTP, 10 pmol of each primer, and 1.3 U of Expand Long
Template Polymerase (Roche). The primers used were Taq1, Tag3’ for amplification of
genomic DNA flanking the left LTR (left PCR, L) and Taq3 and Tag3’ for amplification of



genomic DNA flanking both LTRs (mixed PCR, M). The plasmid sequence prohibited
design of primers which would amplify only the right flanking sequence. Therefore, in
the mixed PCR in addition to the band containing the right flanking genomic DNA an
additional band was detected with genomic DNA flanking the left LTR (~365 bp longer
PCR product than in the left PCR). The cycling conditions were 94° C for 4 min, followed
by 35 cycles of 94° C for 30s, 55° C for 1 min, and 68° C for 4 min and a final extension
for 10 min. The amount of primary PCR was determined semi-quantitatively by
electrophoresis on a 1% agarose gel. (B) Left (L) and mixed (M) inverse PCR products
for untreated integration site clone 1M-89 (-) and its methotrexate resistant colonies (+)
following separation by gel electrophoresis. Clones were considered to have a single
copy of DHFR* integrated in the genome if they met the following criteria. First, the left
inverse PCR reaction yielded a product that mapped to an exact position in the genome.
Second, this integration site matched the position in the genome of all mixed inverse
PCR products (see Supplementary Figure 2 for sequencing data). Third, the presence
of DHFR* was confirmed by sequencing of DHFR* amplified by PCR from the genomic
DNA isolated from individual clones (data not shown).



Figure 2.

1M-34 (left)
1 TTGCCAACCT ACAGGTGGGG TCTTTCA

LAEACTCCCTTC CTCAGGTCGG GCCACAAAAA
481 CGGCCCCCAA AGTCCCTGGG ACGTCTCCCA GGGTTGCGGC CGGGTGTTCA GAACTCGTCA
541 GTTCCACCAC GGGTCCGCCA GAACGAANNN NTAGTTNAGA A

1M-39 (left)
1 GNAACCTCAG GTGGGGTCTT TCA!

421 aCTCCCTT CCTCAGGTCG GGCCACAAAA ACGGCCCCCA AAGTCCCTGG
481 GACGTCTCCC AGGGTTGCGG CCGGGTGTTC AGAACTCGTC AGTTCCACCA CGGGTCCGCC
541 AGATACAGAG CTAGTTAGCT AACTAGTACA GACGCAGGCC AAATNNNNAA AAAATNATGG

1M-39 (right)
1 TGTTCTTGGG AGGGTCTCCT CTGAGTGATT GACTACCCAC GCACGGGGGT CTTTC

301 GATNANC AATNCCTTNC NNAANAANAT
361 AAAATTTTNT ATNNNCNCCN GAAAAAANGG GGCCAANAAT AACCCCCC

1M-42 (left)
1 GCAACCTACA GGTGGGGTCT TTC

241 a CTCCCTTCCT CAGGTCGGGC CACAAAAACG GCCCCCAAAG
301 TCCCTGGGAC GTCTCCCAGG GTTGCGGCCG GGTGTTCAGA ACTCGTCAGT TCCACCACGG
361 GTCCGCCAGA TACAGAGCTA GTTAGCTAAC TAGTACAGAC GCAGGCGCAA ATNCCNAAAA

421 AAATAGAA

1M-42 (right)
1 TNNCTTGGGA GGGTCTCCTC TGANTGATTG ACTACCCGTC AGCGGGGGTC TTTC

481 a T AAAA TAAAAGATTT TATTTAGTCT CCAGAAAAAG GGGGGAATGA
541 AAGACCCCAC CTGTAGGTTT GGCAAGCTAG CTTAANTAAC GNTTTTTTTN GNCANGGNAA
601 AGNCTAGCTT AAGTAACGCC TNTTTTNNCA AGGNA

1M-43 (left)
1 GCAACCTACA GGTGGGGTCT TTC

241 aC TCCCTTCCTC AGGTCGGGCC

301 ACAAAAACGG CCCCCAAAGT CCCTGGGACG TCTCCCAGGG TTGCGGCCGG GTGTTCAGAA
361 CTCGTCAGTT CCACCACGGG TCCGCCAGAT ACAGAGCTAG TTAGCTAACT AGTACAGACG

421 CAGGCGCAAA



1M-45 (left)
1 GNAACCTCAG GTGGGGTCTT TCA!

721 CCTCCAGT
1M-45 (right)
1 NCTGTTCTTG GGAGGGTCTC CTCTGAGTGA TTGACTACCC ACGACGGGGG TCTTTC
61
121 NACTA TAAGATTTTA TNTTTTCTNC
181 AGACTCCGGN GGNAGGGNGG AANGNCACAN NNAAACCTGT A

1M-57 (left)
1 GCAACCTACA GGTGGGGTCT TTC,

181 C TCCCTTCCTC AGGTCGGGCC ACAAAAACGG CCCCCAAAGT
241 CCCTGGGACG TCTCCCAGGG TTGCGGCCGG GTGTTCAGAA CTCGTCAGTT CCACCACGGG
301 TCCGCCAGAT ACAGAGCTAG TTAGCTAACT AGTACAGACG CAGGCGCATA CTTTCNAAAA
361 AAATAGAA

1M-67 (left)
1 GCNACCTACA GGTGGGGTCT TTC

1M-67 (right)

1 GGGAGGGTCT CCTCTGAGTG ATTGACTACC CACGACGGGG _
61
121
181 a | AAAATAAAAG ATTTTATTTA GTCTCCAGAA AAAGGGGGGA

241 ATGAAAGACN CCNACCTGTA

1M-72 (right)
1 TNNGNTCTTG GGAGGGTCTC CTCTGANTGA TTGACTACCC ACGACGGGGG TCT

1M-73 (left)
1
61

CNGCTGCCAA CCTACAGGTG GGGTCTTTCA
121



181
241
301
361
421 NE\ZNCNCCCTNCCN CNGGNNGGGC CANAAAAANG
481 GCCCCNAAAG CCCNGGGNAN NNCCCCCNGG GTNGNGNCNG GGGGTNNAAA ACNCGNCANT
541 NCCCCCNNGG GCCCCCCAAC GNAANNNTTT TTNTTNGAAA

1M-73 (right)
1 GGGAGGGTCT CCTCTGAGTG ATTGACTACC CACGACGGGG GTCTTTC

721

1M-75 (left)

1 NGCTTGCCAA CCTACAGGTG GGGTCTTTCA
61

121
181
241
301
361
421 LSEFACTCCCTTCC TCAGGTCGGG CCACAAAAAC GGCCCCCAAA
481 GTCCCTGGGA CGTCTCCCAG GGTTGCGGCC GGGTGTTCAG AACTCGTCAG TTCCACCACG
541 GGTCCGCCAA NGAAANNTNT TTNNTTAAAA

1M-75 (right)
1 TGGGAGGGTC TCCTCTGAGT GATTGACTAC CCACGACGGG GGTCTTTC

1M-83 (left)
1 NGCTTGCCAA CCTACAGGTG GGGTCTTTCA

241 CTCCCTTCCT CAGGTCGGGC
301 CACAAAAACG GCCCCCAAAG TCCCTGGGAC GTCTCCCAGG GTTGCGGCCG GGTGTTCAGA
361 ACTCGTCAGT TCCACCACGG GTCCGCCAGA AANAGANCTA AGTTTAGAA

1M-83 (right)
1 GGTCTCCTCT GAGTGATTGA CTACCCGTCA GCGGGGGCAT TTI

421 ATAAAAGATT TTATTTAGTC TCCAGAAAAA GGGGGGAATG AAGACCCCCC CCCCTTGTAA
481 A

1M-84 (left)



1 GNAACCTACA GGTGGGGTCT TTCA!

481 CGACTCCCT TCCTCAGGTC GGGCCACAAA
541 AACGGCCCCC AAAGTCCCTG GGACGTCTCC CAGGGTTGCG GCCGGGTGTT CAGAACTCGT
601 CAGTTCCACC ACGGGTCCGC CAGACGGAGN GNNNTGGTTA AGAA

1M-84 (right)

1 GGAGGGTCTC CTCTGAGTGA TTGACTACCC ACGACGGGGG TCTTTC
61
121
181 2 TAAA ATAAAAGATT TTATTTAGTC TCCAGAAAAA GGGGGGAATG AAAGANCCCC
241 CACCTGTANN

1M-89 (left)
1 NGCTGCCAAC CTACAGGTGG GGTCTTTC
61 TCACAAGGTCAGCAGTIIINCTCCCTTCCT CAGGTCGGGC CACAAAAACG GCCCCCAAAG
121 TCCCTGGGAC GTCTCCCAGG GTTGCGGCCG GGTGTTCAGA ACTCGTCAGT TCCACCACGG
181 GTCCGCCAGA TACAGAGCTA GTTAGCTAAC TAGTACAGAC GCAGGCGCAT AATNNCAAAC
241 ATAGA

1M-89 (right)

1 GGCTNTCTTG GGAGGGTCTC CTCTGANTGA TTGNACTACC CACGACGGGG GTCTTTC
61
121 a TAAA ATAAAAGATT TTATTTAGTC

181 TCCAGAAAAA GGGGGGAATG AAAGACCCCA CCTGTAGGTT TGGCAAGCTA GCTTAAGTAA
241 CGCCATTTTG CAAGGCAAGN AA

Figure 2. Sequences of DHFR* integration sites determined from inverse PCR
products. Primary inverse PCR products (0.1-1 ul) were used as a template in nested
PCR under the same conditions, except secondary primers were used. The secondary
primers used were Taq3, Taq3’ (left PCR) and Taqg 4 and Taq 4’ (mixed PCR).
Secondary PCR products were separated on a 1% agarose gel, purified using the
QIAquick Gel Extraction Kit (Qiagen) and sequenced (sequencing primers Taq 3’ and
Taq 4). Sequences always contain part of the LTR sequence (yellow) followed by
unique flanking genome sequence (green). Additionally, they sometimes contain the
Taqq | restriction site (black) and vector sequence (yellow). Sequences were mapped on
the human genome sequence using BLAT software (UCSC Genome Browser, May 2004
freeze).

Primer sequences:

Tag 1l: CTATGT TTG ATG TTATGC GCC TGC
Taq 2: CTA ACT AGC TCT GTA TCT GGC GGA
Tag 3: AGA GAA CCATCA GAT GTT TCC AGG
Taq 3: GCC TTG CAAAATGGC GTTACTT
Tag 4: AGT TGC ATC CGACTT GTG GTC

Taq 4’: ACA GGT GGG GTC TTT CAT TCC



