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TALEN is a newly developed gene engineering method to knock out specific genes. It contains a
DNA binding domain and a Fokl nuclease domain in the TALEN plasmid. Therefore, the engineered
TALEN construct can bind to any region of genomic DNA and cut the target nucleotide, thereby in-
ducing mutation. In this study, we constructed two TALEN constructs targeted to a protein initiation
codon (DBEX2) or the 25th upstream region (DBPR25) to enable mRNA synthesis of SETDB1 HMTase.
We performed the TALEN cloning in two steps. The first step was from module vectors to pFUS ar-
ray vectors. We confirmed successful cloning with a colony PCR experiment and Esp31 restriction en-
zyme digestion, which resulted in a smear band and a 1 Kb insert band, respectively The second step
of the cloning was from a pFUS array vector to a mammalian TALEN expression vector. The en-
gineered TALEN construct was sequenced with specific primers in an expression vector. As expected,
a specific array from the module vectors was shown in the sequencing analysis. The specific module
sequences were regularly arrayed in every 100 bp, and SETDBI expression totally disappeared in the
TALEN-DBEX2 transfection. PCR amplification targeting of DBEX2 was performed, and the PCR prod-
uct was digested with a T7E1 restriction enzyme. The expression of SETDB1 was down-regulated in
the TALEN-DBPR25 transfection. Morphological changes were also observed in the two TALEN con-
structs with transfected HeLa cells. These results suggest that the engineered TALEN constructs in
two strategic approaches are very useful to knock-out of the SETDBI gene and to study gene function.
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CAGAAGGGAAGGACCCACGTAACCAAACCT
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DBEX2-Right

DBPR25 DBEX2
: |
\ A
Exon 1 Exon 2
=25 +1 Initiation codon
B DBEX2-Left
I [T |
TTIGTTTTCTGTTCCATGCAGAGGACAAAAGCATGTCTTCCCTTCCTGGGTGCATTGGTTTGGA
AACAAAAGACAAGGTACGTCTCCTGTTTTCG
C

DBPR25-Left
I [TTTTTTTTTT T T T |

TGAGGGGCGCCCCGCGGCTTTGGATTTGACCC
ACTCCCCGCGGGGCGCCGAAACCTAAACTGGG

TCAGGCTACCGTCGCGGTGACCGGAACGGCACTAAA
CAGTCCGATGGCAGCGCCACTGGCCTTGCCGTGATTT

DBPR25-Right

Fig. 1. Two target sites for knock-out of SETDBI genes. (A) Schematic diagram shows two target sites of SETDB1 genomic DNA
for TALEN construct. (B) DBEX2 is targeted for protein initiation codon existing in exon2 of SETDBI1. (C) DBPR25 is
targeted for 25 upstream region of transcription start site for SETDB1 mRNA synthesis. Target nucleotide is “C”.
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Fig. 2. Two step TALEN cloning and restriction enzyme digestion. (A) The first step was performed from module vectors to two
pFUS array vectors. Smear band means successful cloning into array vector in colony PCR experiment. 1 Kb insert band
was confirmed with Esp31 restriction enzyme digestion. (B) The second step of TALEN construct was performed from pFUS
array vector to mammalian TALEN expression vector. Smear band means successful cloning into TALEN expression vector
in colony PCR experiment. Successful cloning for TALEN construct was confirmed with BamH]1 restriction enzyme digestion.
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Fig. 3. DNA sequencing for TALEN-DBEX2 construct. TALEN construct was sequenced using specific primers in expression vector.
As expected, specific array from module vectors was shown in sequencing analysis. Specific module sequences are regularly

arrayed in every 100 bp.
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Fig. 4. Validation of SETDBI knock-out by transfection of TALEN construct. (A) TALEN-DBEX2 construct was transfected into
H1299 and HelLa cells. SETDBI expression was totally disappeared in TALEN-DBEX2 transfection. (B) PCR amplification
was performed in targeting for DBEX2. And then, PCR product was digested with T7E1 restriction enzyme. (C) two TALEN
constructs were transfected into HeLa cells. SETDB1 expression was down regulated in TALEN transfection. (D) TALEN
constructs were transfected into HeLa cells. Morphological changes were shown in HeLa cells.
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