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INTRODUCTION

Conditional gene inactivation in diploid celis can be achieved using the FLIP conditional gene
knockout (cKO) approach, a one-step strategy recently described! and vahdated in mouse
-embryonic stei cells (mESC). The goal of my thesis project is to extend this strategy to human
induced pluripotent stem-cells (hiPSC). At thee samie:time, to enable drug-inducible conditional
mutagenesis, 1 thcorporated two site-specific recombinase systems in the AVVS] safe’ Tharbour
locus of human stem cells, CreERT2 and the tetracycline-controlled transcriptional activation.of
Flp recombindse (tTA_TRE_FLPO), where-Cre or Flp are activaled npon treatment. of cells
with 4 — hydroxytamoxifen (4- OHT) or Doxycycline (Dox), respectively.

METHODS

KOLF2Z_C| cells were nucleofected with Cas9 RNP and a donor plasmid to.introduce the FLIP
casselte into éxon 2 of SMAD4. Correct tar; geting of - SMADA4 was detenmined by PCR
.genotyping across the 5 and 3’ homolo;,y arms and sequencing of the uon-targeted allele,
Bialleli¢ targeting of the FLIP cassette was identified by the -absence of a wild stype allele. RNA
and protein were collected in mutant and control cells treated with or without 4-OHT or Dox:
protein expression was deterinined by Westérn Blot:and RNA splicing was analysed by Reverse
Transcriptase-PCR (RT-PCR).. The FLIP-CreERT2/tiTA_TRE FLPO platfoml for drug-
inducible loss-of-function and reversion ‘studies was ‘generated by engineering the AAVS]
locus?

RESULTS

In hiPSC ‘we find that the one-step FLIP strategy is problematic: in ihe ‘normutagenic’
arientation, [-observed hypomotphic expression of the target gene (SMAD4, METTL3; T gene)
due to mis-splicing as shown by Western Blot and RT_PCR analysis. Reimoval of the FLIP
casseite with Flp-does not restore normal splicing, suggesting that the split exon deSJgn isnota
viable strategy for human stem cells. I.am now:testing if' targeting the FLIP cassette to an intron
of the target gene will preserve wild-type. protein expression.

The CreERT?2 and 1tTA_TRE_FLPO platform for drug-inducible récombination of loxP and
FRT sites, respectively, can be ‘applied to ‘many editing applications in humai iPSC, My data
shows that both inducible Cre and Flp are tiglitly regulated and efficient, providing a platform’
for drug-inducible ablation and reversion- of gené function.in human iPSCs.
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