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De Leon et al., Nature Physics (accepted)
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From: Keng-hui Lin [mailto:kenghui@gate.sinica.edu.tw]
Sent: Wednesday, August 9, 2017 4:28 PM

To: Chen-Hui Chen <chcchen@gate.sinica.edu.tw>
Subject: Re: input on our findings

Dear Chen-hui,

[t sounds like we have overlapped research interests and [ would love to see the wave-like behaviors yvou observe. I have more time this Friday. Will 1:30
pm work for you?

Keng-hui

Chen-Hui Chen <chcchen@gatesinica.edutw> 320178 HO9H k4 11:17 E3&

Dear Dr. Lin,

Let me introduce myself. | am an assistant research fellow at ICOB, AS.
My lab is interested in wound healing response and tissue regeneration using zebrafish as our model system.

Using live imaging approach, we recently identify unexpected cell behaviors that remind me of basic physics in waves.
Is it possible that | could stop by to show you our imaging data, and have your input on our findings?

Many thanks,
Chen

Chen-Hui Chen, Ph.D.
Accictant Racaarrh Eollawr at IFOR
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Regeneration speed vs

Lazzaro Spallanzani

(1729- 1799)



Set up my lab at ICOB in 2016...

eiitute of Cellular and Organiemic Biciogy




How do animals sense amputation levels

and have different response?

Lee et al., Dev (2005)



Wound healing is key to regeneration

1ﬂ~ﬂﬂ§+ﬂ*ﬂjﬁ |

Whited et al., 2009



Live imaging of wound healing response

Tg(krt19:H2A-mCherry)



Monitoring of 7,000 cells in a live animal

1.35 mm?
(~7,000 BECs)




Distal amputation vs. Proximal amputation
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Amputation triggers "waves” to mobilize cells

T2=n+1 T3=n+2  AT3=|T3-T2|
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zones (CM2Z)
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CM/Z travels at a constant speed
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CMZ speed (um/min)

CM/Z travels at a constant speed
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Mechanical waves vs. Chemical waves




Mechanical waves direct amputation-level
dependent tissue responses
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De Leon et al., accepted



Physicists rock!

Dr. Lin, Keng-Hui
A soft matter physicist

Dr. Wen, Fu-Lal
A theoretical physicist
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Keng-Hui: observe ~ agree

Chen: determine - define ~ find - identify -
support - indicate

speed - velocity ~ mobility ~ motility
apparent speed - length scale -

local - global - instant - lasting -
iIntriguingly ~ remarkably - unexpectedly
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From: Developmental Cell

Sent: Thursday, February 10, 2022 1:59 AM

To: Chen-Hui Chen <chcchen@gate.sinica.edu.tw>

Subject: Editorial Decision on Developmental Cell manuscript

Dear Dr. Chen,

[ apologise for the unusually lengthy delay in contacting you with this editorial decision on your manuscript and am sorry for any inoonvenience caused.

[ am enclosing the comments that reviewers provided on your paper. 4s vou will sze, the overall recommendation is against publication in Developmental Cell.
Based on the reviewers' reports, it seems that a substantial amount of further work would be required to resolve the issues raised in the reviews. in particular,
both reviewers note there is no evidence for the mechanical wave and both question your model/assumptions. Given that such work likely falls beyond the scope
of what is feasible to include in this manuscript, I am sorry to say I cannot offer to consider a revision.

[ appreciate that this outcome will be disappointing, but [ hope you will find the reviewers' comments useful and constructive nonetheless. I do want to stress
that this decision does not imply any lack of interest on our part about the field in general or your work in particular. I hope, therefore, that you will feel free to
continue to submit future papers to Developmental Cell.

Yours sincerely,
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Chen lab: what do we have?
- “Exciting questions and the fish”

Pre-injury ="




Chen lab: what else do we have?
- "Asynthetic fission”

4dpf 8 9 10 11 12 13 14 15 16 17 17.5
Lyl | | | l l l | l 1 |
t ¢+ t t t t t t t t t t t t t t t t 1 t ¢t
Dox + Tam 23 12 h/ frame

Chan et al., Nature (2022)



Chen lab: what else do we have?
- “Multicolor tools”







What can “a” cell do in vivo?
Hypertrophy

Cell-Cell fusion
Proliferation

Endoreplication

Differentiation De-differentiation

Migration RO @ Trans-differentiation

Apoptosis Cell extrusion

Asynthetic fission

SWAP



Do you want to go big or go small’?

mitochondrion

. 4x0.8 pm
. skin cell ysosome @ oo

E. coli bacteriu o
3x0.6 ym / aa

coffee bean .

http://learn.genetics.utah.edu/content/cells/scale/

1 pm

30 pm
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