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between guideline violation and the level of TALEN activities on
either day 2 or day 5 post-transfection (Fig. 3). We also did not find
a significant correlation between the total number of guideline viola-
tions and the level of TALEN activity (Fig. 3). Thus, failure to meet
four of the five previously described design guidelines when choosing
target sequences does not adversely affect activities of TALENs made
for those sites.

High-throughput alteration of endogenous human genes

We next tested the efficiency of TALENs for modifying endog-
enous genes in human cells by using FLASH to engineer TALEN
pairs for targets in 96 different human genes: 78 genes implicated
in human cancer?* and 18 genes involved in epigenetic regulation
(Supplementary Table 4). For each gene, we designed TALENS that
cleave near the N terminus of the protein coding sequence, although in
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a small number of cases the presence of repetitive sequences led us to
target alternate sites in downstream exons or introns (Supplementary
Table 4). Guided by our results with the EGFP TALENSs and by spacer
lengths defined in earlier studies®, we constructed TALENs composed
of 14.5, 15.5 or 16.5 repeats designed to cleave sites with 16, 17, 18,
19 or 21 bp spacers.

We tested the activities of our 96 TALEN pairs at their intended
endogenous gene targets using a modified T7 endonuclease I
(T7EI) assay (Supplementary Fig. 2)!>2°. In this assay, 84 of the 96
TALEN pairs showed efficient NHEJ-mediated mutagenesis at their
intended target sites, an overall success rate of ~88% (Table 1 and
Supplementary Fig. 3). Efficiencies of TALEN-induced mutagen-
esis ranged from 2.5% to 55.8% with a mean of 22.2%. To provide
molecular confirmation of the mutations identified by T7EI assay,
we sequenced target loci for 11 different TALEN pairs that induced
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