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A: in gastrulation, the epiblast cells (GFP labeled) near primitive streak go through the epithelial-mesenchymal transition (EMT) and migrate into the
blastocyst cavity laterally and forward, form the loose mesoderm finally; B: the anterior mesoderm cells (red) form somites, the middle streak cells (yel-
low) lateral plate mesoderm and the posterior streak cells (green) extra-embryonic structures and blood island.
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Fig.1 Diagram of chicken gastrulating and movement of mesoderm cells
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A: shock the donor embryo twice as shown in the diagram with voltage 10V, then incubate for about 6 hours, observe the fluorescence with stereomicro-
scope; B: the donor posterior GFP-positive streak cells are transplanted to the same stage host anterior (black) primitive streak position, and the anterior
GFP-positive streak cells are grafted to the posterior (red). Then photography was done to check if the migration path of these cells will change.
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Fig.2 Diagram of electroporation and graft strategy
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The transplanted anterior streak cells, which migrate towards the lateral mesoderm and then back to midline, will participate in the formation of heart
tube, while the posterior streak cells migrate into opaca and form blood island in the future.
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Fig.3 Cell movement pattern of posterior and anterior streak cells under normal circumstances
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a~d: movement pattern of the transplanted posterior primitive streak cells to anterior primitive streak. The transplanted posterior primitive streak cells to
anterior part of streak followed the anterior primitive streak cell migration pattern, and some of these cells may participate in the formation of heart tube
(arrow indicated d2); e: the heart tube (blue area shown in the figure) is labeled particularly by VMHC making use of the whole mount in situ hybridiza-
tion; f: the frozen section of the heart tube at the position of dotted-line indicated of e represents that part of GFP positive cells definitely participate in the
formation of heart tube (red arrows indicated); g~j: movement pattern of the transplanted anterior primitive streak cells to posterior primitive streak: the
transplanted anterior primitive streak cells to posterior part of streak followed the posterior primitive streak cell migration pattern, and some of these cells
participate in the blood island formation (arrow indicated j2); i~1: the blood island (blue areas indicated with white arrows in i and 1) is labeled by VE-
cadherin utilizing the whole mount in sifu hybridization. 1 is the transversal section for one blood island indicated in i. The colocalization of GFP positive
cells and VE-cadherin expressed cells demonstrates that part of GFP positive cells indeed participate in the formation of blood island (red arrows).
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Fig.4 Movement pattern of the transplanted primitive streak cells
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Local Microenvironment Determines the Primitive Streak Cell Fate in
Chick Gastrulation

Wang Xiaoyu', Li Yan', Ma Zhenglai', Wang Lijing’, Geng Jianguo®, Yang Xuesong'*
(‘Key Laboratory for Regenerative Medicine Ministry of Education, Medical College, Jinan University, Guangzhou 510632, China,
*Vascular Biological Laboratory, Guangdong College of Pharmacy, Guangzhou 510224, China)

Abstract In chick gastrulation, the epiblast cells near primitive streak go through the epithelial-mesen-
chymal transition (EMT) and migrate into the blastocyst cavity, form the loose mesoderm at last. The cells in differ-
ent part of primitive streak undergo different trajectory of cell migration. In order to understand whether the pattern
of cell migration will be transformed along with the microenvironment alteration, we simply replaced the anterior
or posterior primitive streak cells in host embryo using traditional transplantation technology, in which primitive
streak tissue was labeled by GFP through electroporation previously in the same stage donor embryo and then we
track the migration path of the GFP-positive cells with fluorescence stereomicroscope after incubation for the re-
quired time. We found that the transplanted posterior primitive streak cells to anterior part of streak followed the an-
terior primitive streak cell migration pattern rather than kept its posterior streak cell migration path, and so did vice
versa. It suggests that the migration pattern of streak cells in gastrulation depends on the local microenvironment or
spatiotemporal gene expression.

Key words gastrulation; cell migration; local microenvironment; primitive streak; graft
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