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ABSTRACT SNCA TAL Expression Constructs and Transfection/Electroporation Figure 2. Adaptation of MSA iPSCs to Feeder-free Culture Figure 4. Characterization of the Edited Clone
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Multiol v (MSA) | g . SNCA TAL pair were cloned into an EFla expression vector. For transfection into U-2 OS cells, IPSCs on MEF cutlure (Geltrex™ ) % ¢ § 35

_ u tl.p € S_ySte_m atr_op y ( ) ) 'S_ a ne_u'p egenerative 0.5 million cells were plated onto each well of a 6-well plate and transfected with 2.5 ug of each - o o !{. B3
disorder of primarily glial origin. Clinically it is distinct from TALE expression plasmid with Lipofectamine LTX (Life Technologies) according to the z s s
Parkinson’s disease with predominantly autonomic failure and motor manufacture’s protocol. 72 hours after transfection, cells were harvested for genomic DNA gi g8 $4 2f € o
impairment. Pathologically the principal cellular targets are Isolation. MSA iPSCs grown on feeder-free Geltrex™ coated plates in StemPro hiPS medium En C¥% R% P&

lidodend h h ’ bund lial | ic inclusi were disassociated into single cells with Accutase (Life Technologies). About 0.8X106° cells ’ oo "
oligodendrocytes that show abundant glial cytoplasmic inclusion were electroporated with 2.5 ug each of SNCA forward and SNCA reverse TALE expression 3 95 ni ¢
bodies consisting of a-synuclein (SNCA) aggregates and constructs using the Neon™ system (system settings: 1400V, 10ms, 2 pulses). After © v oW
nigrostria’[a| degeneration_ Protein misfolding and aggrega’[ion of electroporation, cells were plated onto MEF culture dishes (20,000 cells/cm?) in MEF | 3 '?

T - - conditioned KSR hiPS medium supplemented with 10 ng/mL bFGF ok B9 \;
alpha-synuclein is a common feature across synucleinopathies and ' Al o v
an attractive taraet for drua development. _ _ In preparation for electroporation of iPSCs with TAL expression vectors the cells were

J J DI : Surveyor® Assay and TA cloning/Sanger Sequencing adapted to a feeder free system. Cells growing on irradiated MEFs were passaged using
In order to study the contribution of a-synuclein to the . . . . - .

_ _ _ an EZ passage tool into dishes coated with Geltrex and cultured in conditioned KSR hiPS _
d|SeaS_e phenotype of MSA, we generated induced pIur_lpotent. stgm Surveyor® Assay was performed using a kit from Transgenomic. Genomic DNA was prepared media (KSR hiPS media incubated with MEF feeder layer for 24 hrs then human basic The edited clone cultured
cells (IPSCs) from a donor with MSA and then created isogenic lines from recovered iPSC colonies, followed by a nested PCR reaction over the SNCA region to be FGF added and filtered). After two days of culture in conditioned hiPSC media, StemPro® on MEF dishes maintains
with SNCA deletions using the GeneArt® Precision TAL-nuclease edited. The PCR product (approx. 400bp) is denatured and re-annealed. If editing occurred, media was added in a stepwise fashion starting with 25% StemPro® and 75% congitione_d Ieif)?e;nsolzﬂg\?vlr?gpﬁu?inp?)tency
fusion technology. We designed two sets of TALES to create heteroduplexe_s. are formed. Surveyor enzyme recognizes thfa mismatch apd cleaves the PCR hiPSC media. This process was continued _by Increasing the®amou_nt of StemPro® media ) ot .
deleti . £ th . : derived i : fragment. Positive results from the surveyor assay were confirmed by cloning the 400bp PCR by 25% every two days until the cells were in 100% StemPro® media. markers. Lytogenetic

eletions in exon 2 0 t € _SNCA gene in patient ierive 'PSCS via product into Zero Blunt® TOPO® PCR Cloning Kit and sanger sequencing of the resulting analysis confirmed the
non-homologous end-joining (NHEJ). After functional verification of colonies using BigDye® Terminator v3.1 Cycle Sequencing Kit. _ - _ edited clone karyotypically
the SNCA TALENS carried out in HEK and U-2 OS cells, and Figure 3. SNCA Editing in MSA IPSCs normal. Tral-81, SSEA4,

. : : : Tral-60 Oct4 and Tral-60 were live cell
confirmed with the Surveyor assay and Sanger sequencing, IPSCs A stained using antibodies
from the MSA donor were edited with SNCA TALENSs. Colonies that Using the lon Personal Genome Machine® (PGM™) for Detecting Gene conjugated to Alexa Fluor®
showed positive cuts in the Surveyor assay were picked and Editing dyes. OCT4 was stained
expanded. These colonies were further characterized by next gen- L4 = single colon afetrer;‘;’;%tl'lf’zgﬁgg cel
sequencing on the lon Torrent PGM instrument to identify clonal We developed a novel method to rapidly determine sequence changes detected by Surveyor® g ~ Slnlgt_elco oine_s P '

' i j ' j ' assay and to determine the frequency of the modifications in the cell population for multiple = Multipie colonies
populations with SNCA deletional mutations. The edited clones with oy o raat e e e o from i
, : : samples. The region of interest is amplified using starting material already generated from the
SNCA heterqzygous deletion mutation are karyOt_yplca”y normal and surveyor assay. Amplicons from multiple samples can be barcoded and sequenced using the
express pluripotency markers. These clones are in the process of lon Personal Genome Machine (PGM™). The resulting sequence vields thousands of reads per
re-editing to generate homozygous deletions, after which they will sample which allows the determination of not only sequence modification but frequency of
be further differentiated into appropriate cell types for phenotypic modifications in the cell population.
studies. In conclusion, TAL technology can be applied to generate B Examples of deletions in TALEN edited MSA iPSC’s SUMMARY
Isogenic disease IPSCs for studying the contribution of SNCA in the SR < o . . el e EETT 0 300 30 320 330 30350 360
disease phenotype of MSA. Sequzﬁcﬁ%a I?Cr:nR I:Jri/fri/(:)rerfz?rsnaey dulf;ngaZr?r:erlggfjngo%rtﬁ) froargment TGETCT AR AGEART TCATTAGCCATEEATCTAT L CAT ARAGEACTTICARAGGCCARGEAGEEACTICTGEL! We generated an isogenic MSA IPSC clone with a heterozygous deletion
- WT TGETGTARAGGAATTCATTAGCCATGGATGTATTCATGARAGGACT TTCARAGGCCARGGAGGGAGTIGTGEC, ) : : ® o
l Colony 7 IGETGTAARGEAATTCATTAGCCATGGATGIA ~CATGARAGEACTTTCAARGECCARGEAGEEACTTETEEL! of a-synuclein using the GeneArt® Precision TAL technology.
200bp fragment used to construct library using lon Plus Fragment Library Kit and Forward SNCA TALEN Reverse SNCA TALEN > 15% of the recovered colonies were positive in Surveyor® Assay, i.e. NHEJ
INTRODUCTION lon Xpress™ Bar Code Adapters Kit for multiple samples then quantitated using mutation occurred.
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All cell culture media, components, growth factors and pluripotency characterization t TRA D E MA R K S/L |C E N S| N G
antibodies are from Life Technologies. IPSCs are cultured on irradiated MEF dishes
in KSR hiPS medium (KnockOut™ DMEM/F-12, KnockOut™ Serum Replacement, IPS cells transfected with TAL expression plasmids were plated onto a MEF feeder layer by
MEM Non-Essential Amino Acids, GlutaMAX™ Supplement, 2-Mercaptoethanol and WT TTCATTAGCCATGGATG- - - -TATTCATGAAAGGACTTTC limiting dilution and cultured until colonies were large enough to be tested by Surveyor® For Research Use Only.
FGF-Basic (AA1-155) Recombinant Human Protein-10 ng/mL final). iPSCs in feeder C 1  TTCATTAGCCATGGATG----TA-TCATGAAAGGACTTTC assay for editing. A. Representative Surveyor® assay results showing the degradation of
free conditions were grown on Geltrex™ LDEV-Free hESC-qualified Reduced 2 TTCATTAGCCATGGATG----TA-TCATGAAAGGACTTTC heteroduplexes in the presence of Surveyor® enzyme. B. Amplicons from Surveyor®
g ® : Sanger Sequencing 3 TTCATTAGCCATGGATG- - - -TATTCATGAAAGGACTTTC i : ® S
Growth Factor Basement Membrane Matrix in StemPro® hESC SFM medium 4  TTCATTAGCCATGGATG TATTATTCATGAAAGGACTTTC positive colonies were TOPO® cloned and sequenced using sanger methodology to
(DMEM\F-12+GlutaMAX™  StemPro® hESC supplement, Bovine Serum Albumin and 5  TTCATTAGCCATGGATG- - - - TA- TCATGAAAGGACTTTC confirm editing at the SNCA locus. C. To obtain a clonal population of iPS cells with the TAL

FGF-Basic (AA1-155) Recombinant Human Protein-20 ng/mL final). induced mutation the cells were dissociated with StemPro® Accutase® and replated on
MEF feeder layers using limited dilution. Surveyor® assay was used to identify candidates
for a clonal population. D. PGM™ sequencing of clonal candidates confirms that a clonal

population containing a heterozygous mutation in the SNCA locus was achieved.
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