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Fig. 1 Tbx18-expressing epicardial cells and their descendants (EYFP) co-localized with Snaill, Slug Smad and Twist
(a~d) E16.5 Thx18:Cre/ R26R™ heart cryosections, EYFP efficiently labeled Thx18-expressing epicardial cells and their descendants. An overlay of

EYFP with Snaill(a), Slug(b), Smad(c) and Twist(d) in the interventricular septum (IVS), atrioventricular valves (MV, mitral valve) and coronary artery
(CA) revealed that local signals (Snaill, Slug Smad and Twist) in these areas likely involved in the formation of myocardial lineage. The scale bars in all

figures represent 150 pm.
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Fig. 2 Parabolic expression patterns of the major EMT biomarkers and Tbx18 from
E12.5 to postnatal 1day within FACS-sorted Tbhx18 lineage cells by gqRT-PCR
(a) Schematic showing the dissociation and FACS isolation of Tbx18 lineage cells from Thx18:Cre/R265% hearts from E12.5 to postnatal day 1 for
gRT-PCR analysis. (b~ ¢, g) gRT-PCR analysis demonstrated enrichment for four transcriptional factors (Snaill, Slug, Smad, Twistl) and Thx18 within
Thx18 lineage cells. The expressions of these factors and Thx18 were significantly upregulated from E12.5~ E14.5, while downregulated from E14.5~
postnatal dayl. (f) gRT-PCR analysis indicated downregulated expressions of E-cadherin from E12.5 ~E15.5, while continued upregulated from
E15.5 ~ postnatal day 1 and high levels being maintained on postnatal day 1. n=3. *P < 0.05. [J: E12.5; [: E14.5; HW: E15.5; N: E16.5; E1: Neol.
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Fig. 3 Comparison of the mRNA levels of muscle derived markers and non-muscle derived markers
between Thx18 KO hearts and the wild-type hearts by qRT-PCR
[: KO; @: WT. *P<0.05.

JE RS Tox18 Mt fLe EMT X815 5+ Snaill. Slug. Smadl. Twist /% E-cadherin 7t
TSH5TOLIEMKRE, BATLE EMT S5 5 Thx18 SSARMA o I AEY A= B Lo i 30k 22 (K] 4).

(@

Snaill

(b)

Slug

(c)

Twist

(d)

Smad

©)

E-cad

Fig. 4 Comparison of the protein levels of transcriptional factors Snaill, Slug, Smad and Twist at E16.5
between Thx18 KO hearts and the wild-type hearts by immunohistochemistry
(a~e) Snaill (a), Slug (b), Twist(c) and Smad (d) were markedly reduced and E-cadherin (e) was upregulated in the epicardium and subepicardial
mesenchyme within the Thx18 KO hearts compared with the wild-type hearts, revealing that Snaill, Slug, Smad, Twist and E-cadherin are direct or
indirect downstream targets of Tbx18. The scale bars in low-magnification figures represent 300 wm (white scale bars) and those in high-magnification
figures represent 150 pm(orange scale bars).
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Fig. 5 Comparison of the mRNA and protein levels of the transcriptional factors Snaill, Slug, Smad, Twist and
E-cadherin between Tbx18 KO hearts and the wild-type hearts by qRT-PCR and Western blot analysis
(a~c) qRT-PCR analysis indicated the mRNA levels of the transcriptional factors Snaill, Smad, Slug and Twist were significantly reduced in the

Tbx18%° hearts at E11.5, E13.5 and E16.5 compared with the wild-type hearts. However, E-cadherin expression was upregulated subsequent to the

transcription factors (except E11.5). n=3. *P < 0.05. (d) Western blot analysis revealed the protein levels of the transcriptional factors were significantly

reduced in the Thx18%© hearts at E16.5 compared with the wild-type hearts. However, E-cadherin expression was upregulated. Gapdh was used as a

loading control. [J: KO; @ : WT.
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The Transcription Factor Tbx18 Control Major Epithelial-to-mesenchymal
Transition-associated Signaling Molecules in Mouse Heart Development”

ZHANG Jin*?, SHE Qiang®", FAN Jie?, WEI Fei-Yu?
(Y Department of Cardiology, the Second Affiliated Hospital of Chongqing Medical University, Chongging 400010, China;
2 Department of Cardiology, the First People's Hospital of Yun Nan Province, Kunming 650032, China)

Abstract T-box transcription factor Thx18 (Tbx18) was expressed in epicardial cells and controls the
differentiation of epicardial epithelial cells into myocardial lineage in the developing mouse embryo.
Epithelial-to-mesenchymal transition (EMT) plays a crucial role in embryonic development. For the purpose of
determine whether Thx18 regulates downstream EMT-associated signaling molecules, such as the transcriptional
factors Snaill, Slug, Smad, Twist and cell adhesion molecule E-cadherint in mouse heart development. In this
study, we used the Thx18-Cre/Rosa26R-EYFP double-heterozygous mice and Thx18 mutants to investigate the
spatiotemporal expressions patterns of the major EMT-associated signaling molecules within Thx18 lineage cells.
We observed that the major EMT-associated transcriptional factors co-localized with Thx18 lineage cells in the
epicedium and subepicardial mesenchyme. The expression patterns of the major EMT-associated signaling
molecules within Thx18 lineage cells were consistent with Thx18. Most important, we further demonstrate that the
four EMT-associate transcriptional factors are reduced and E-cadherin is significantly increased in the Thx18
mutant hearts compared with the wild type hearts. Our data together indicated that Thx18 regulated the major
EMT-associated major signaling molecules in mouse heart development. Understanding the signaling pathways by
which Thx18 regulates mouse heart development may help to improve regeneration in adult heart disease.

Key words transcriptional regulator T-box18 (Thx18), epithelial-to-mesenchymal transition (EMT), epicardial
cells, heart development
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