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ABSTRACT

Write this LAST: an abstract is a short summary of the whole report (about 150 to 300 words) that answers what you did,
why, how, what you found, and what it means. The draft below is built from your run; refine it in your own words.

Neural crest cells migrate to build the frontal bone, and whether they actively pull on one another as
they organize is a question about force, not just position. We asked whether these cells carry higher
mechanical tension at their cell-to-cell junctions in FN1-rich tissue than in FN1-blocked tissue. To test
this directly, we read junctional force three independent ways across 5 embryos per group: a FRET
molecular tension sensor, the recoil speed of junctions cut by a laser, and tissue stiffness by atomic
force microscopy, using FN1-blocked tissue and a load-free sensor as controls. All three readouts
agreed: tension index 0.71 versus 0.38, recoil 2.4 versus 0.9 micrometers per second, and stiffness
1.8 versus 0.7 kilopascals, with an honest per-embryo test at p < 0.001. We conclude that neural crest
cells in FN1-rich frontal-bone tissue carry higher junctional tension, because force-direct tools, not a
spacing proxy, show the difference. One limit: these are snapshots, so they do not show how the
tension changes minute to minute, and do not yet prove that FN1 causes it; live imaging over hours
and an actomyosin inhibitor would be the next steps.

@1 - QUESTION (ASK)

Do neural crest cells building the frontal bone carry mechanical tension across their cell-to-cell
junctions, and does that tension depend on the FN1-rich matrix?

02 - HYPOTHESIS & PREDICTION

Neural crest cells in FN1-rich tissue generate more junctional tension than cells in FN1-blocked
tissue.

PREDICTION If the FN1-rich matrix lets these cells build actomyosin tension, then a tension sensor reads
higher force in FN1-rich regions and a junction cut by a laser recoils faster there, because tension is built by
the actomyosin cortex pulling on FN1-anchored adhesions.

03 - TOOLS & BUDGET

Tools FRET molecular tension sensor (junctional force) - Laser ablation (cut a junction, measure
selected recoil) - Atomic force microscopy (tissue stiffness) - Traction force microscopy (gel-bead
displacement)

Evidence ceiling Direct force (FRET tension + laser-ablation recoil)

Team hired Imaging specialist (FRET + laser ablation) - Biophysics core (AFM)



Grant spent $132,000 of $150,000

04 - DESIGN

Comparison FN1-rich tissue vs FN1-blocked (matched control)
Control FN1-blocked (negative) + a load-free sensor that cannot bear force (technical control)
Replicates (real n) 5 embryos per group
Blinding Junctions chosen and cut blind to group
Dimension 3D confocal stacks; tension read in-plane at each junction

05 - MEASUREMENTS (RUN)

FN1-rich - junctional tension index (from FRET; higher = more force) 0.71
FN1-blocked - junctional tension index 0.38
Recoil velocity after laser cut FN1-rich 2.4 vs FN1-blocked 0.9 micrometers/s
AFM tissue stiffness FN1-rich 1.8 vs FN1-blocked 0.7 kPa
Replicates (real n) 5 + 5 embryos
Honest per-embryo test p < 0.001 - significant

06 - ANALYSIS

The real sample is the 5 embryos per group, not the dozens of junctions inside them. Averaging one
tension reading per embryo and testing across embryos keeps this honest; pooling every junction would
be pseudoreplication and would make the result look more certain than it is. All three independent
readouts agree: the FRET tension index is higher, the cut junctions recoil faster, and the tissue is stiffer
in FN1-rich regions. Because the laser-recoil and FRET readouts measure force directly, this is stronger
evidence about tension than a spacing measurement alone could ever be.
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07 - CONCLUSION - CLAIM - EVIDENCE - REASONING - LIMITATION

SUPPORTED

cLatm Neural crest cells in FN1-rich frontal-bone tissue carry higher mechanical tension at their
junctions than cells in FN1-blocked tissue.

EviDENCE Three direct force readouts, measured per embryo (n=5 per group): junctional tension
index 0.71 vs 0.38 (FRET), laser-ablation recoil 2.4 vs 0.9 micrometers/s, AFM stiffness 1.8 vs 0.7
kPa. Honest per-embryo test p < 0.001. The load-free sensor read no difference, confirming the
signal is force, not an artifact.

REASONING Unlike spacing, which is only a proxy for force, the FRET sensor and the recoil-after-
cutting measure tension directly, so a difference in them is real evidence about tension. The FN1-
blocked control isolates the FN1 dependence, and the load-free sensor control rules out a sensor
artifact. The claim stays at tension, exactly what these tools measured, and reaches no further.




LimiTATION These are snapshots. They show that tension is higher in FN1-rich tissue, not how
that tension changes minute to minute as the bone forms, and not yet that FN1 CAUSES the
tension. Live imaging over hours, plus an actomyosin inhibitor to block force, would be the next
tools.
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08 + WHAT I CORRECTED (THE 6 RS - 2 STEPS REVISED)

Ask

revisen | started with "does FN1 cause the tension," but causation needs a perturbation |
had not run. | changed the question to whether tension is HIGHER in FN1-rich tissue,
which my tools can actually answer.

next Add the actomyosin inhibitor next time so | can test cause, not just association.

Conclude

revisen My first claim said FN1 pulls the cells into place. | pulled it back to "cells carry
higher junctional tension," because a difference that tracks with FN1 is not proof FN1 is the
cause.

next Name out loud what each tool measures, and claim only that.
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