OMTM, Volume 5

Supplemental Information

A One-Step PCR-Based Assay
to Evaluate the Efficiency and Precision

of Genomic DNA-Editing Tools

Diego Germini, Yara Bou Saada, Tatiana Tsfasman, Kristina Osina, Chloé Robin, Nikolay
Lomov, Mikhail Rubtsov, Nikolajs Sjakste, Marc Lipinski, and Yegor Vassetzky



B 2780 2770 2780 2790 2800 2810
A - L L L L 1 L i 1 1 1 h

NG DO716l.1 — TCTCCATAGGGTGATGTTCATTAGCAGTGGTGATAGGTTAATTITCACCATCT
Tal8-14 MYC F -

NG_001019.5 o

Tal8-14IGH R —

NG 007161.1 —
NG 001019.5 — Tal8-14 MYC F -
Tal8-14IGH R -
i
1
o i
i n fl “v“ LYl AN
1\ My L I\
JIRAS N ARENRNARFAABIEANANE'
A CTAG CAGTCATC GG
2870 2880 2890 2900 2910
- s f L i s i L L h
317320 317330 317340
L L L L L
NG 007161.1 _ TTTCTTCGGACCTTCTGCAGCCAACCTGARAGAATAACRARGGAGGTGGCTGGA
NG _001019.5 “— TGAATTTGCCACTTAARARTTCTGCCATTTACCATAAATCGCTTTGGAAGGCATGG Tal8-14MYC F -
Tal8-14IGH R -
|
P T B T
A It ihah altA e T Ty i
I N A (MU AT AN AL
\L AR 1)1 () Ml i
SATSNIRNARDENCANSNENAARANSREARAANARERAADANE AR
2 GCCAC CTGCC cca cGC G
2920 2930 2940 2960 2970
317370 317380 317390 317400 317410 317420 . . . . ! . . .
f L f L f L f L f L f
NG _007161.1 — AACTTGTTTTAAGGAACCGCCTGTCCTTCCCCCGCTGGAAACCTTGCACCTCE
NG_001019.5 = GATGATGACCTACAGTCAATGACTTAGACARGGGCGATGC Tal8-14MYC F -
Tal8-14IGHR e
| J
I\ oo U
A g [TCCCCCGCTGGRAAARCCTTGCACCTCT
AGGGTTCCGGCCGGGGGAG
2980 2330 3000 3010 3020
—— L i L L L L L ! L !
f
NG D07161.1(1>12355) — |[EACGCICCTECTCCTECCCCCACETEACCCCCGCCCTCGTTGACATCCA
NG _001019.5 — [gAcTGe Tal8-14 MYC F —_
Tal8-14IGHR —
AAAA ADA, ADAABAAS vy AR AL ARPIL
LINAARE GAAATCCCCCCCCACCCTCTAAAGGGTCE CCCTITAARGGA

GGGCGGCT

Supplementary Figure 1. PCR detection of rearranged DNA sequence resulting from t(8;14) chromosomal translocation.
Alignment of IGH (A) or MYC (B) wild types sequences (NG_001019.5 and NG_007161.1, respectively) with the sequence of the amplicon obtained from
DNA extracted from transfected HelLa cells and amplified with MYC F + IGH R primers. In red are highlighted the mismatches between the two sequences and

in grey is highlighted the sequence recognized by the TALENS.
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Supplementary Figure 2. Nested qPCR analysis of ENIT sensitivity.
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Amplification plots of the second step of a nested PCR of serially diluted DNA extracted from TAL8/14-transfected HeLa (10% transfection efficiency) or non-
transfected HeLa and amplified in PCR1 with MYC F + IGH R primers or MYC F + MYC R primers, and with the corresponding internal primers in PCR2
(MYC_in F + IGH_in R primers or MYC_in F + MYC_in R primers, respectively). Water was used for negative control of amplification. X-axis: number of PCR
cycles; Y axis: the magnitude of the fluorescence signal generated during the PCR over time (ARN).

a. PCR2 amplification curves: DNA from TAL8/14-transfected HelLa cells, amplified with mixed MYC F + IGH R primers in PCR1 and MYC_in F + IGH_in R
primers in PCR2; b. PCR2 amplification curves: DNA from TAL8/14-transfected HelLa cells, amplified with control MYC F + MYC R primers in PCR1 and
MYC_in F + MYC_in R primers in PCR2; c. PCR2 amplification curves: DNA from untransfected HelLa cells, amplified with mixed MYC F + IGH R primers in
PCR1 and MYC_in F + IGH_in R primers in PCR2; d. PCR2 amplification curves: DNA from untransfected HelLa cells, amplified with control MYC F + MYC R

primers in PCR1 and MYC_in F + MYC_in R primers in PCR2.
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sample

was run in triplicate for both PCR2 and PCR1.
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Supplementary Figure 3. Nested ENIT can be used to detect the efficiency of various gene
editing tools in different cell types
PCR on DNA extracted from MRC 5 cells transformed with SV40 and transfected or not with the four
TALENS recognizing the MYC and IGH regions. The represented amplicons were obtained using the
following primer pairs and samples: Lane 1 - transfected cells MYC F+R, Lane 2 - transfected cells

IGH F+R, Lane 3 untransfected cells MYC F+ IGH R, Lane 4 transfected cells MYC F + IGH R. M is

the molecular weight marker.
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Supplementary table 1. Sensitivity of the existing methods for testing engineered nucleases

efficiency
Method Minimal amount of Minimal number of Reference
DNA required for cells required for
detection, ng detection
T7 100-800 ng 15,000-120,000 -
Surveyor 50 -200ng 7,500-30,000 >0
RE-PCR 500 ng 75000 !
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