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�V�L�P�X�O�D�W�L�R�Q�V���D�Q�G���H�[�S�H�U�L�P�H�Q�W�D�O���G�D�W�D����20 
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�0�R�Y�L�H�V��1 

�0�R�Y�L�H���������0�&�&�V���P�R�Y�H���D�F�W�L�Y�H�O�\���Z�L�W�K�L�Q���W�K�H���S�O�D�Q�H���R�I���W�K�H���H�F�W�R�G�H�U�P���L�Q�Q�H�U���O�D�\�H�U����2 

�0�R�Y�L�H���������'�\�Q�D�P�L�F���E�H�K�D�Y�L�R�X�U���R�I���W�K�H���D�F�W�L�Q���F�\�W�R�V�N�H�O�H�W�R�Q���L�Q���L�P�P�D�W�X�U�H���0�&�&�V����3 

�0�R�Y�L�H���������,�Q���D���V�L�P�X�O�D�W�L�R�Q���G�R�P�L�Q�D�W�H�G���E�\���0�&�&���D�I�I�L�Q�L�W�\���I�R�U���R�X�W�H�U���O�D�\�H�U���M�X�Q�F�W�L�R�Q�V�����0�&�&�V���K�R�P�H���W�R��4 

�Y�H�U�W�L�F�H�V�����E�X�W���G�R���Q�R�W���G�L�V�S�H�U�V�H���S�U�R�S�H�U�O�\����5 

�0�R�Y�L�H���������,�Q���D���V�L�P�X�O�D�W�L�R�Q���G�R�P�L�Q�D�W�H�G���E�\���0�&�&���P�X�W�X�D�O���U�H�S�X�O�V�L�R�Q�����0�&�&�V���G�L�V�S�H�U�V�H���S�U�R�S�H�U�O�\�����E�X�W���G�R���Q�R�W��6 

�K�R�P�H���W�R���Y�H�U�W�L�F�H�V����7 

�0�R�Y�L�H��������In a simulation where MCC mutual repulsion and affinity for outer-layer junctions are 8 

balanced, MCCs disperse and home correctly to vertices. 9 

�0�R�Y�L�H��������When MCCs come into contact via lamellipodia-like structures, they withdraw from each 10 

other. �D���W�X�E�����*�)�3���W�U�D�Q�V�J�H�Q�L�F���0�&�&�V���Z�L�W�K�L�Q���W�K�H���L�Q�Q�H�U���H�S�L�G�H�U�P�D�O���O�D�\�H�U���D�U�H���W�U�D�F�N�H�G���U�H�O�D�W�L�Y�H���W�R���P�5�)�3��11 

�L�Q�M�H�F�W�H�G���R�X�W�H�U���O�D�\�H�U���F�H�O�O�V�����5�H�G���D�Q�G���G�D�U�N���E�O�X�H���G�R�W�V���D�Q�G���O�L�Q�H�V���V�K�R�Z���W�K�H���S�R�V�L�W�L�R�Q���D�Q�G���P�L�J�U�D�W�L�R�Q���S�D�W�K���R�I��12 

�F�H�O�O�� �Q�ƒ���� �D�Q�G�� �Q�ƒ�������U�H�V�S�H�F�W�L�Y�H�O�\�� ���V�H�H�� �)�L�J�X�U�H�� ���$�������$�U�U�R�Z�V�� �S�R�L�Q�W�� �F�R�Q�W�D�F�W�� �E�H�W�Z�H�H�Q�� �F�H�O�O���Q�ƒ���� �D�Q�G���Q�ƒ����13 

���Z�K�L�W�H�����R�U���F�H�O�O���Q�ƒ�����D�Q�G���Q�ƒ�������U�H�G�������Z�K�L�F�K���D�U�H���I�R�O�O�R�Z�H�G���E�\���F�K�D�Q�J�H�V���L�Q���W�K�H���G�L�U�H�F�W�L�R�Q���R�I���F�H�O�O���P�L�J�U�D�W�L�R�Q����14 

Movie 7: MCCs preferentially move along outer-layer intercellular junctions. 15 

Movie 8: MCC mutual repulsion is strongly decreased in axitinib-treated embryos. 16 

Movie 9: MCC mutual repulsion is strongly decreased in kit MO-injected embryos. 17 

Movie 10: MCC mutual repulsion is strongly decreased in scf MO-injected embryos. 18 

Movie 11: In scf mosaic morphants, MCCs leave Scf-depleted regions without following outer- 19 

layer intercellular junctions. The centroid of the tracked MCC is marked 1, the initial position within 20 

the clone is marked 2. The mark 3 points an MCC, which remains associated to the border but never 21 

enters the Scf-depleted region. 22 

Movie 12: Mathematical modelling predicts that MCCs tend to accumulate at boundaries between 23 

regions devoid of both repulsion and affinity, and in normal regions. 24 

Movie 13: When only repulsion is suppressed in clones surrounded by normal regions, MCCs 25 

remain within the clones but do not disperse homogeneously. 26 
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Movie 14: When only affinity is suppressed in clones surrounded by normal regions, MCCs disperse 1 

homogeneously within the clones but do not preferentially associate to vertices. 2 

Movie 15: MCCs overexpressing Scf-GFP form stable aggregates. 3 

Movie S1: Fluorescent labelling of activated caspases 3 and 7 reveals no apoptotic cell death within 4 

the ectoderm. 5 

Movie S2: When MCCs come into contact via large cell protrusions, they withdraw from each other. 6 

Movie S3: Tilted 3D projection from movie 7 showing MCC apically-directed protrusions 7 

occurring in correspondence of outer-layer intercellular junctions. 8 

Movie S4: MCC mutual repulsion is strongly decreased in CK-666-treated embryos. 9 

Movie S5: CK-666-treated embryos strongly decreased MCC mutual repulsion and ���L�Q�F�U�H�D�V�H�� �W�K�H��10 

�R�F�F�X�U�U�H�Q�F�H���R�I���V�S�L�N�\���I�L�O�R�S�R�G�L�D���O�L�N�H���V�W�U�X�F�W�X�U�H�V���R�Y�H�U���E�U�R�D�G�H�U�����O�D�P�H�O�O�L�S�R�G�L�D���O�L�N�H���R�Q�H�V�� 11 

Movie S6: The colliding MCCs of control embryos separate through mutual repulsion. A large 12 

cohort of LifeActGFP-positive MCCs with low mosaicism (left panel) was tracked for two hours 13 

(right panel) showing that colliding MCCs move away from each other and change their direction 14 

of migration. This behaviour was visible for 30 out of 36 contacts among 18 cells over a period of 15 

2 hours. 16 

Movie S7: �0�&�&�V�� �P�R�Y�H���D�V�� �S�D�L�U�V�� �R�U�� �J�U�R�X�S�V���L�Q���D�[�L�W�L�Q�L�E���W�U�H�D�W�H�G�� �H�P�E�U�\�R�V����A large cohort of 17 

LifeActGFP-positive MCCs with low mosaicism (left panel) was tracked for two hours (right 18 

panel), showing that Kit -deficient MCCs failed to separate and move as pairs or groups. Only 10 19 

events of repulsion were visible out of 22 observed contacts among 18 cells over a period of 2 20 

hours. 21 

Movie S8: MCC mutual repulsion was strongly decreased in dn-Kit -injected embryos. 22 

Movie S9: Example of a movie subjected to our refocusing and stabilisation procedures (see STAR 23 

Methods). 24 

 25 

��26 

�/�H�J�H�Q�G�V���W�R���V�X�S�S�O�H�P�H�Q�W�D�U�\���I�L�J�X�U�H�V��27 
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1 B 

14 456 4 3  

6 C 

Ctrl  st 20 761 6 3 
16 591 5 3  Ctrl  st 22 572 6 3 
18 408 4 3  Ctrl  st 25 518 8 4 
20 761 6 3  MO scf st 20 678 7 4 
22 572 6 3  MO scf st 22 545 6 1 
25 450 6 3  MO scf st 25 768 8 4 

1 C 

14 422 3 2  
6 D 

Ctrl 227 4 4 
16 587 4 2  MO scf  220 3  3  
18 306 3 2  

6 F 
Ctrl  108 4 4 

20 331 2 1  MO scf 64 5 5 

1 D 

14 440 3 2  
6 I 

Ctrl 94 10 10 
16 490 4 3  MO scf 62 5 5 
18 306 3 2  

7 B 
Ctrl  506 8 2 

20 331 2 1  paTub::Scf-GFP 515 8 2 
22 384 4 2  

7J 

Ctrl 1589 16 2 
25 227 4 2  MO scf 1031 8 2 

2 B Ctrl 55 6 6  scf ECDw/oEx6 1261 10 2 

3 G 
Ctrl 108 4 4  scf ECDw/oEx6 + MO scf 1315 13 2 
CK-666 62 5 5  

7 N 
Ctrl  1707 16 2 

3 H 
Ctrl 94 10 10  kit mRNA 0,1 ng 1526 15 2 
Ctrl �„  90° 93 10 10  kit mRNA 1 ng 1704 17 2 
CK-666 26 3 3  

7 O 
Ctrl 272 5 2 

3I 
Ctrl 227 4 4  kit mRNA 0,1 ng 301 5 2 
CK-666 209 2 2  kit mRNA 1 ng 299 5 2 
SMIFH2 144 2 2  

S2 C 

Ctrl  st 19 373 3 1 

3J 
Ctrl 248 4 1  CK-666 st 19 288 3 1 
CK-666 491 6 1  SMIFH2 st 19 386 3 1 
SMIFH2 457 6 1  Ctrl  st 25 116 2 1 

5 C 
Ctrl 108 4 4  CK-666 st 25 208 2 1 
Axtitinib 64 3 3  SMIFH2 st 25 144 2 1 
MO kit 147 5 5  S2 

E-G 
Ctrl 55 6 6 

5 C' 
Ctrl 94 10 10  CK-666 40 3 3 
Axtitinib 56 9 9  S4 

A,I,J 
Ctrl 55 6 6 

MO kit 70 5 5  Axitinib 67 5 5 

5 G 

Ctrl st 20 683 6 2  

S6 E' 

Ctrl  954 14 2 
Ctrl  st 22 267 4 2  kit-MO-Res 837 13 2 
Ctrl  st 25 377 6 4  MO kit 1049 14 2 
Axtitinib st 20 441 5 2  MO kit + kit-MO-res 894 14 2 
Axtitinib st 22 625 4 2  

S6 F' 
Ctrl 558 8 2 

Axtitinib st 25 724 6 3  MO kit ATG 522 5 2 
MO kit st 20 248 2 1  MO kit spl 592 6 2 
MO kit st 22 370 3 1  S6G MO kit ATG 40 5 5 
MO kit st 25 411 4 2  

S7 E 

Ctrl  st 20 683 6 2 

5 H 

Ctrl  st 20 761 6 3  Ctrl  st 22 267 4 2 
Ctrl  st 22 572 6 3  Ctrl  st 25 226 4 2 
Ctrl  st 25 663 12 4  MO scf st 20 720 7 3 
Axtitinib st 20 830 8 3  MO scf st 22 408 4 1 
Axtitinib st 22 753 5 2  MO scf st 25 367 5 2 
Axtitinib st 25 735 8 2  

S7 F�[ 
Ctrl 602 12 2 

MO kit st 20 860 5 2  MO Spl scf 20 ng 624 10 2 
MO kit st 22 998 8 2  MO ATG scf 10ng 723 7 2 
MO kit st 25 857 9 3  S7 G MO ATG scf 10ng 61 5 5 

5 I 
Ctrl 227 4 4       
Axtitinib 231 2 2       
MO kit 219 2 2       

 

Table S1: Total number of cells, embryos and repeat experiments for all graphs in all figures 




