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[ Abstract]  Objective CRISPR/Cas9 technology was used to construct a taurine transporter gene (solute carrier
family 6 member 6, Slc6a6) knockout rat, which was used as a stable animal model to study the effects of taurine on
neurological diseases. Methods For exon 5 of the Slc6a6 gene, a single-guide RNA (sgRNA) mediated the specific
binding of Cas9 nuclease to the target DNA and cleaved the genomic DNA, which underwent recombinant repair to generate

the gene knockout. Newborn rat genotypes were detected by genotyping and sequencing analysis. The mRNA expression and
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protein expression of TauT in rat brain tissues were analyzed by real-time PCR, Western blot and immunohistochemistry.

The homozygous Slc6a6 knockout rat was screened out. Results The F3 progeny had 21 Slc6a6 knockout homozygotes
(TauT”"), 54 heterozygous ( TauT"") and 27 wild-types ( TauT*"). The homozygosity rate was about 20. 59% in the F3

generation. The offspring showed a normal Mendelian ratio. No Slc6a6 mRNA was observed in brain tissues from Slc6a6

knockout homozygous rats and the expression level of TauT protein was significantly lower than that of littermate-negative

rats. Conclusions In this study, the CRISPR/Cas9 system is used to knockout the exon of the Slc6a6 gene, and the

Sle6ab knockout rat model is successfully constructed.
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Table 1 Reproduction of F1-F3 generation rats
(%)
} . Number of Number of Number of Number of Number of Number of Homozygote
Generations .
born rats male rats female rats littermates heterozygotes homozygotes rate
F1 9 5 4 5 4 0 0
F2 73 46 27 32 41 0 0
F3 102 57 45 27 54 21 20.59
2 2
Table 2 Results of breeding of different populations of F2 generation rats
. . (2 x23) Number of progeny rats of each genotype (%)
Populations No. Breeding method ( @ X &) Total Homozygote rate
/= +/= +/+
1 +/= X +/— 3 6 2 11 27.217
2 +/ = X 4/~ 10 17 13 40 25
3 +/ = X +/~ 2 9 6 17 11.76
4 +/= X +/= 2 5 4 11 18. 18
5 +/= X +/— 2 8 1 11 18. 18
6 +/ = X +/— 2 9 1 12 16. 67

Total 21 54 27 102 20. 59
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Note. A, The results of TauT ™~ rat sequencing that have about 390 bp bases knocked out in the middle of “TTTG”. B,
The results of TauT™~ and TauT** rat sequence alignment: TauT™~ was missing about 390 bp. C, Base sequence
comparison between TauT** and TauT ™" rats: the rectangular box region is the target sequence containing the Tau5 exon 5
after Cas9 nuclease cleaves the sequence of interest. The underlined portion is the recombinantly added sequence.

Figure 3 Results of target gene sequencing comparisons



2019 5 29 5 Chin J Comp Med, May 2019, Vol. 29, No. 5 49
TauT" KRB AR TauT" KRR
A TauT™ rat brain tissue TauT " rat brain tissue

1 2 3 4 5
TauT

7 8 10 11 12

9
| — o — - DS

B-actin  —— —— —m— D  C———— N —

1.59 2%
B | | C 1.5
s B
-ﬁg = ﬁ 2
v i) J =
£78 &5 104
EEi Z2%
o se Z 8¢
o =
2 = 054 ééé 0.5+
E2 23
= <_‘30¢
=
0.0 0.0
TauT- TauT** WT TauT" TauT**
;A TauT™~ TauT**  TauT (n=6);B;:TauT™”"~ TauT**  TauT
, " P <0.001(n=6);C;TauT”* _WT TauT™~  Slc6a6 mRNA R P
0.001(n=6),
4 TauT Slc6a6 mRNA

Note. A, TauT protein expression in the TauT™~ and TauT** groups (n=6). B, Relative quantitative analysis of TauT

protein expression in the TauT™~ and TauT** groups. ***P< 0.001 (n=6). C, Slc6a6 mRNA expression in the TauT**

and WT groups was compared with the TauT ™~ group. **P< 0.001 (n=6).

Figure 4 Expression of Slc6a6 mRNA and TauT protein in the brains of different genotypes of rats
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x 200, respectively). D, E, and F, the TauT™" rat hippocampus ( X
40, x 100, x 200, respectively). G, H, and I, the TauT"* rat
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Figure 5 Comparison of immunohistochemistry results

between TauT, TauT™~ and TauT"™" rat brain,

cortex, and hippocampus
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