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The Breeding, Genotyping and Application of Thx18-Cre Knock-in Mice
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Abstract: To investigate the breeding and genotyping for Thx18 knock-out mice ( Thx18: Cre knock-in Mus
musculus) and the application of Tbx18 knock-out and genetic tracing mice, we introduced into Tbx18: Cre
knock-in heterozygote mice and breed offspring. The genotyping of the offspring were performed by PCR using
genomic DNA. We observed the morphology of knock-out (KO) hearts from male and female heterozygate mice
inter-crossed by Hematoxylin and eosin-staining( H. E) analysis. We also observed the fate of Thx18-expressing
epicardial cells within Tbx18: Cre/Rosa26R™™ embryos by cryostat sections. The results indicated that the
genotyping of heterozygote offspring, Thx18 knock-out and Tbx18: Cre/Rosa26R™"" embryos were consistent
with Mendel’s law of segregation. We also found that there was malformation of the SAN head in Tbx18 knock-
out heart compared with the wild-type. The Thx18-expressing epicardial cells were important cardiac progenitor
resource in mouse heart development. These results suggest that Tbx18 knock-out mice is an ideal model for
studying the mechanisms of congenital heart diseases. The Thx18-expressing epicardial cells are candidate
cardiac progenitor for cardiac repair and regeneration in heart disease.
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5, BF Tha18-Cre FE R EA /N AT Rosa™ " 4%
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BE R/ NRI AR 8 ~ 12 d ZINSERL, —
75 1 T s A BRA BEALYE , — i, /N
WA /D  SREUYSER 41 DNA A, B7H
0.2~0.5 em BB ([RIAEGE T B BE VR i 20
2 IEEEE) A 1.5 ml Eppendorf % R il

A 500 pl 42 2Lf# W (5 mmol/L EDTA pH
8.0,200 mmol/L. NaCl, 100 mmol/L Tris pH
8.0, 0.2% SDS, 1 K 0. 4 mg/ml) ,55°C /K
W, FEZ DNA 946 BT 58Kk H s A
B B AR BGES

1.3.2 PCR ¥4I DNA  (1)PCR )y .
OFTHE# 75 . F primer primer 5 51 #3511
AR, BEXF Thx18 KR ER A 5 %514
( F#E519.5-GGG AGT CAA TAA GTG CAT
CAT T-3', FiiF 51 #.5' -TCT TTT GAA GCT
GAT GCT GCT-3") , =¥ k/NH 371 bp, JH T
DS A=Y B X R AN IE R Cre H1 4H il
519 ( Li#514.5'-GCC AGC TAA ATA
TGC TTC ATC-3', F#F514¥1:5'-ATT GCC CCT
GTT TAA CTA TCC-3") ¥Rk /N 727 bp, I T
Kl g A8 7 Y5 Thal8 ; Cre/ Rosa26R™ ™ XU
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GCA CGA CTT CTT CAA GTC CGC CAT GCC-
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CTT GAT GCC-3") ,EYFP X:[R 5144 17 4) K
/N 315 bp, @PCR #7345 14:94°C 3 min;
94°C 30 5;60°C ik 30 s( Thx18 FEH G 4R Kk
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FEHR G Y 589C) ;72°C 30 s;35 MEH; 72°C
3 min;4°C 10 min, (2) BiHEHEEEIE HL Tk %5 8
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K226 . 315 bp M2 727 bp ka7 4 1 AL 4%
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1 PCRIEXTE Thx18 EERMRE HERREXASGF/IR(ER)
Fig.1 PCR for identification of Thx18 knock-out, wild-type and heterozygote mice ( embryos)
A R Cre SLRGIEY HETEDL; B /R Toxl8 LY HEHEAL, 1 F1 4 SAUAE 371 bp AbA 457 , R FHUNEFAE RS 3 S4UAE727 bp
Wb %, Fon RO SR AR Y ; 2.5 .6 “57E 371 bp #1727 bp ML H 444, Fm TN A F. A B Elh M %78 DNA marker,

Figure A and B represent the amplification of Cre recombination enzyme gene and Tbx18 gene respective. Only 371 bp fragment could be

amplified in lane 1 and 4 that represent wild-type mice (embryos). Only 727 bp fragment could be amplified in lane 3 that represents knock-out

mice (embryos). Both 371 bp and 727 bp fragment could be amplified in lane 2,5,6 that represent heterozygote mice ( embryos).

The alphabet M in figure A and figure B represent DNA marker.
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300 bp

B 2 PCR XL Thx18:Cre/Rosa26R™" " Wit E F REERE R
Fig.2 PCR for identification of Thx18:Cre/Rosa26R™"™ double embryos
A 7R Cre EAREER Y B IEDL; B E/R EYFP FEFY I, 1.5 ~8 SHRERA Cre EAMILR 2 3.5.6 SIREA EYFP IR,
M 5.6 %5 Thx18 : Cre/Rosa26 R™"* SUL R R FL, A B [l M 378 DNA marker,,

Figure A and B represent the amplification of Cre recombination enzyme gene and EYFP gene respective. Lane 1, 5 —8 represent Cre

recombination enzyme gene. Lane 2, 3, 5, 6 represent EYFP gene. So, Lane 5, 6 represent Thx18 : Cre/Rosa26R ¥ double embryos.

The alphabet M in figure A and figure B represent DNA marker.

2.3 Thx18:Cre/Rosa26R™"" W ik B H & £ 7=
IRERETE  Thel8-Cre FEKFALRA T/
il Rosamwjﬁ%d\ﬁgﬁhﬁ_‘éga,57 HFCH Cre &
BRI 519 (1 2A) F1 EYFP 3R 519 (1A
2B) S HE B Thx18-Cre 3 [Hfif A 28 & T
/INEL 14 2 Rosa™ " #f5 /NER 15 1 BF AR AL 14
H  Thx18 . Cre/Rosa26 R™ " MUEEFILR/INE 14 H ,
A9 24.5% 26.5% 24. 5% F124. 5% , FA3E
PRI 56 A A 5 o P K 5t A% LA, Thw18: Cre/
Rosa26R™ " SUHRE R 7R B IR B T O 0KV A
2.4 Tbx18 EERIBR/NRKERERR K
H.E#& WHREEF 155 d WEE T8 %
IR i B A8 IR B, ( knock-out, KO) 5 5 A= A iR R,
(wild-type, WT) FL#2, mi bR IR RO B 0 A K
KRBIRG ARG AR /N (K 3) , BRI
SN AR ROV R T HL E Yet JE R R R AR
BR324 Sk BB E R (R 4)

KO WT

B3 XF15.5dEERARKER(KO)
FNEFE (WT) ERAMESEN
Fig. 3 The gross morphology of knock-out( KO)
and wild-type( WT ) embryos at E15.5 d
AR RN AE K R E RS RV AR/
The phenotype of the KO embryos was characterized
by development delay and a shortened body.
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4 FERB15.5 d AEEFAED (A) MEFEREK O (B)H.E £
Fig. 4 Hematoxylin and eosin-staining of wild-type (A) and knock-out (B) hearts at E15.5 d
B PR R SRR B 32 B Sk ™ L BRR (AL BT TR )

There was an absence of sinoatrial node head in KO embryos compared with the wild-type (red arrows).

100 pum

67.13 pm

5 Thbx18 PHECSMEB LAY O K & B STk
Fig. 5 The contribution of Thx18-expressing epicardial cells to heart development
A Thx18 B AMEAH AN (L0 LTk ) TR At A DI R T 724 0 B BE SR BR (ZLE AN K ) AR =100 wm,
B:Thx18 FHPECMMEHL AN (£ LT 3% ) SER 20 it A LI P4 B T SRR Sl bk A L (LL AT ) AR = 67.13 pm,
Figure A indicates that Thx18-expressing epicardial cells( broad red arrow) migrate into heart and contribution to left and right ventricular

wall, ventricular septum( narrow red arrows) ,bar =100 pum. Figure B indicate that Thx18-expressing epicardial cells (broad red arrow) migrate

into heart and contribute to coronary smooth muscle ( narrow red arrows) ,bar= 67. 13 pum.
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BEPECo M A 40 AR WOE A HE AL A T o0 T LIRS R 0, Thx18 SR IR 10 A1 B A1
FERE E AP 0 LA LS (ES) . YR O R BN — B ALK EE
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TPA S s 2 S e Ema e Rk nr i,
Thx18 FERTEPAR O R il E B M, H
J& Thx18 554530 1% H i 9 20 i oA D4
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