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Non-muscle Myosin II-A Is Required for the Polarization of Developing
Enteroendocrine Cells in Zebrafish Embryos
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Abstract  The epithelium of the gastrointestinal tract comprises multiple cell types, including the enteroen-
docrine cells, which constitute 1% of the total epithelial cell population. Intestinal enteroendocrine cells are not
clustered together but spread as single cell throughout the intestinal tract. The deep internal position of the develop-
ing digestive system has made morphological analysis of this organ relatively difficult, particularly at early stages
of development. Up to date, the regulation of enteroendocrine cells polarization remains poorly understood. In 7g

(nkx2.2a:mEGFP) line, the regulatory elements of the nkx2.2a gene drive strong GFP expression in enteroendocrine
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cells. Additionally, zebrafish embryos are transparent. Therefore, this line appears to be a good model for study of

intestinal enteroendocrine cell development. Here we found that 48~72 h past fertilization (hpf) is an important

stage for enteroendocrine cells formation, and 60~72 hpf is an important stage for its polarization. Non-muscle My-

osin II-A (NM II-A) gene myh9a and myh9b were expressed in intestinal epithelium during a time window encom-

passing enteroendocrine cells polarization. Blocking the function of NM II-A by blebbistatin impaired polarization

of enteroendocrine cells at a dose-dependent manner. This result suggests that NM 11-A is required for the polariza-

tion of developing enteroendocrine cells in zebrafish embryos
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Polarization

Ar ZOTOCER AR S A WA AL 2t kR
IRAALANNE, T AR AL AN, s S fd it an
J(200x); B: Ak A i 1 23 AT AT 25.(300%) o

A: the enteroendocrine cells membrane was labeled by GFP. Red arrow-
heads indicated unpolarized cells, blue arrowheads indicated polarizing
cells and white arrowheads indicated polarized cells (200%); B: the mor-
phology of polarizing cells (300%).

Bl BEHREERIETHRI &AL EIRRIRS
Fig.1 The morphology of enteroendocrine cells by confocal

microscope imaging
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Fig.2 The formation and polarization of enteroendocrine cells analyzed by confocal microscope imaging
(left column: 150%; right column: 200%)
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Fig.3 The expression of myh9a, myh9b, myhl0 and myhl4 in intestinal epithelium analyzed by
whole-mount in situ hybridization (A~H: 60%; A’~D’: 100x)
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0 25 50 7.5 10.0 12.5 15.020.0 25.0
Concentration of blebbistatin (umol/L)

A: 0 pmol/LALFEZ £195% i i P4 43I 4 £ B Ak (200%); B: 5 pumol/LARTRZH 2940% 1) i A 3 i 4T 2 A= A 4.(200%); C: 7.5 pmol/LAFZH £920%(1)
¥ A 7 AL A AE AR A (200%); D: 10 pmol/LAEBRAL 2 15% FI Mz A 73U 20 6 A AR A (200); B ANIFIR REAL FRAH 1A 1 ) 7 s A AR AL EE 51 R 5 -

A: in 0 umol/L of blebbistatin treatment group, around 95% enteroendocrine cells polarized (200x); B: in 5 pmol/L of blebbistatin treatment group,
around 40% cells polarized (200%); C: in 7.5 pmol/L of blebbistatin treatment group, around 20% cells polarized (200%); D: in 10 umol/L of blebbista-
tin treatment group, around 15% cells polarized (200%); E: the statistics of polarized cells in groups treated with blebbistatin at different concentrations.

[El4 j&@idblebbistatiniIFINM IEITHRESZD A A 53 AR R AR AL 2 I 57 B KB RL

Fig.4 Blocking the function of NM II by blebbistatin impaired polarization of enteroendocrine cells at a dose-dependent manner
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