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* Gene editing (CRISPR/CAS9+>TALEN)
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microglobulinKO% [E] I T35 £ AVAI HE (Llu et al (201&) CRISPR-
Cas9-mediated multiplex gene editing in CAR-T cells. Cell Research)

* Transposon

o« SRRV UERAWSZEIZEYplasmidEAWLNTHULTCREA R
5215 (Peng et al/ (2012) Efficient nonviral Sleeping Beauty
transposon-based TCR gene transfer to peripheral blood
lymphocytes confers antigen-specific antitumor reactivity)
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Two more cancer patients just died in a
clinical trial. Should the FDA be blamed?

By REBECCA ROEBBIN S @rebeccadrobbins / NOVEMBER 23, 2016
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* Yong et al. TCR engagement negatively affects CD8 but not CD4 CAR T cell expansion
and leukemic clearance. Science Translational Medicine 22 Nov 2017:9, Issue 417,
eaagl209
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Traditional gene therapy

Chromosome Target gene (abnormal gene)

[ T '
Retro-, lentivirus
Gene transfer AAV
v Out-of
Chromosome
Target gene Normal gene

(abnormal gene)
Not-target gene locus

® Gene addition or complement

® No change of abnormal gene

® Difficult to control the insertion
= Risk of tumor

® Difficult to control the expression of gene

Gene therapy using gene-editing

Chromosome Target gene (abnormal gene)
C T

‘l' Gene cutting by CRISPR/CAS9
I R — |

Non- l/\ homologous

homologous Donor DNA  recombination
repair N [
[ ) ! ] L &
KnOCK-OUt I:L ]
of abnormal . .
Repairing abnormal gene
gene

® Repair the abnormal gene or knock-out

(for congenital gene disease)
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Non Homologous End Joining

Nucleotide
* NHEJ loss *2"0 DSB

et e ——

Accurate repair
" YNHE ¥ NHE
—— | e ————
Potential LOH Translocation

Homologous Recombination

Accurate repair Potential LOH or
Translocation
Chr 12
t(12;15)
|gH o

Chr 15

c-myc <=

Ferguson & Frederick :DNA double strand break repair and
chromosomal translocation: Lessons
from animal models. Oncogene 20: 5572 (2001)

A i LG IV LGV

chromosomal
translocation
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T
Chen et al:Targeted Chromosomal Translocations and Essential Gene

Knockout Using CRISPR/Cas9 Technology in Caenorhabditis elegans.
Genome Research 2017

Chr 11 Chr 22
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F1 F2 1 E

der(22)
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>R1/FLIT

- )
~— =T DNA

M= mRNA

Lt

Negative t(11;22)

Positive t(11;22)

Torres et al: Engineering human tumour-associated
chromosomal translocations with the RNA-guided
CRISPR—Cas9 system. Nature Communications 2014
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