Exactly two tips on
slide /figure design






1. Your figures/data/diagrams



What do you see?

COVID-19 Event Risk Assessment Planner
Estimates chance that one or more individuals are COVID-19 positive at an event
given event size (x-axis) and current case prevalence (y-axis)
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https://twitter.com/joshuasweitz/status/1237791797218177026/photo/1

How would you improve it¢

COVID-19 Event Risk Assessment Planner
Estimates chance that one or more individuals are COVID-19 positive at an event
given event size (x-axis) and current case prevalence (y-axis)
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What do you see?

1,000 total cases in the country 10,000 cases
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https://www.nationalgeographic.com/science/article/graphic-see-why-small-groups-are-safer-during-covid-19-coronavirus-pandemic

What do you see?
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FIG. 1. The two main classes of bonds, which form a multicellular organism. Reformable bonds allow for relative cellular rearrangements; permanent bonds do not. This topo-

logical constraint has many downstream effects.

cell separation, where cell cytoplasms may be disconnected, but the
cell walls or membranes remain strongly adhered; syncytial growth,
where a cylinder of cell wall matenal is partitioned via crosswalls, and
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incomplete cell separation process that are broadly shared. For one,
the rate of bond formation is intertwined with the rate of cell divi-
sion, since the division process creates these bonds. Ultimately, this
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What do you see?

Linear filaments Branched trees Neighbor networks
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FIG. 3. Multicellular groups are formed with linear filament and branched tree bond topologies’ fragment into two pieces when any one bond is broken. Neighbor-network topol-
ogies do not share this property: multiple bonds must be removed to extract any piece of the organism. Experimental images shown left to right are as follows: (i) linear fila-
ments of the cyanobacteria Cylindrospermum sp. courtesy of CSIRO; (ii) membrane-based 3D volume from confocal microscopy of a Drosophila melanogaster embryo,
courtesy of Dr. Jasmin Alsous, Flatiron Institute; (iii) branching “snowflakes” of the yeast S. cerevisiae, adapted from Bozdag et al., bioRxiv: 2021.08.03.454982 (2021).
Copyright 2021 Author(s), licensed under a Creative Commons Attribution (CC BY 4.0) License; (iv) the apical meristem in an onion root tip; (v) the entire green algae organ-
ism V. carteri, adapted from Day et al., eLife 11, e72707 (2022). Copyright 2022 Author(s), licensed under a Creative Commons Attribution (CC BY 4.0) License.

possibly choanoflagellate rosettes.”” In these cases, there can be signifi- others with a neighbor network topology; tetrads are then bonded one
cant gaps between the individual cells where nutrients can pass. There to another in an unknown fashion. It is possible that each tetrad is
are also manv examvles of confluent tissues in blant tissues. bonded to the next tetrad at onlv one location. meanine that the bond



Complex experiments can be explained with diagrams
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https://doi.org/10.1128/mmbr.00008-18

Complex experiments can be explained with diagrams
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https://doi.org/10.1128/mmbr.00008-18

Even theory-heavy papers can have nice diagrams
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https://www.nature.com/articles/s41467-019-09925-0

Even theory-heavy papers can have nice diagrams

(a+8b)/9 (6c+4d)/10

Allen et al., 2017



https://www.nature.com/articles/nature21723

Even theory-heavy papers can have nice diagrams

Allen et al., 2017



https://www.nature.com/articles/nature21723

What do you see?
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https://www.sciencedirect.com/science/article/pii/S0960982219303963

How do you achieve good figures?
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How do you achieve good figures?
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How do you achieve good figures?
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How do you achieve good figures?
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Method in action 1
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Method in action 1
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Method in action 2



Method in action

rom the set of possible functions, we choose
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&/bj&w)'»,_l-' Prodock oolh patlat? / v\ sy ,
T BDese scbnk ) | i‘ m i J |
O e 0050 | Fpe — s TS -3 A L

2“”}««- ef gl M\’NM J»J\«HTWM A G 0

Q O  “Beww 5 ()
L Q] ey H(B ) (@)

Xy
i At i )A ek ImplemenT

0 Bl L3

Draft /think /thinker!



P enzm (chetrml)

/ W
O-@%m»w/ﬁ\

Draft /think /thinker!

Method in

{ICiven a set of objects rom the set of possible functions, we (hoos%

random elements to populate
(WO.0.0.0.0...0} s =)

FOnd two types of causal links.

Sl |
ain! & “With enough tim-
kausal clgsure emerges-within the causal sp-

Implement

action 2

Given a set of objects

10,0,0.0,0,..,0;

From the set of possible functions, we choose
random elements to populate a

ol

. &
and two types of causal links, i a2
Processor —> 't \
Constraint —g g

we obtain elemental functions:
O @) sy
We can represent these in graph- A{“f \

Wj\mievoluu%

theoretic terms (nodes/links): > \;?,,
@ Objects 7 / ¥,
@ Constraints <

causal closure emerges within the causal space

Enjoy!



Reward

Which tools to use?

Mastering effort m—

. Power Point
Affinity Designer
‘ Adobe lllustrator
. Blender
Maya
. Biorender

Inkscape



What do you see?

Semantic

Pictographic Perceptual




What do you see?
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Theory Research



What do you see?
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Perception Semantics Intent Putting it all together



2. What's your story?



Ask yourself

* Why is this important?
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* What’s the gap in the knowledge?
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* What did you do/plan to fill the gap?
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What'’s the gap in the knowledge?
What did you do/plan to fill the gap?

What are the implications of your results/proposal?
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Life is organized hierarchically
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https://plato.stanford.edu/entries/levels-org-biology/

How did single-cells become multicellular organisms?

Wimsatt (1978)



https://plato.stanford.edu/entries/levels-org-biology/

Transition to multicellularity
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Transition to multicellularity
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Transition to multicellularity

l. Group formation
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Transition to multicellularity

l. Group formation Il. Group transformation
phase

phase

C’ J <

R R



Transition to multicellularity
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How do you achieve this?




Brackenbury, 1997

Caterpillar method



https://www.nature.com/articles/37253

Backtracking

1 1

This is the last slide you’ll make Start here: the ‘finished’ slide
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Caterpillars fill specific passages of your story
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https://www.vice.com/en/article/qkq395/caterpillars-conga-line-wtf

In short: you're fighting the entropy of information




It’s your job to organize it into a story




It’s your job to organize it into a story

SCIENTIFIC LIFE | ONLINE NOW

The science of storytelling: the David Attenborough
style of scientific presentation

William C. Ratcliff &

Published: July 19, 2023  DOI: https://doi.org/10.1016/j.molmed.2023.05.002

Abstract

Many scientists approach speaking as they do writing a paper:
an opportunity to present their data. But data without proper
context is difficult to absorb. In this article, | describe a
philosophy and set of heuristics for giving an engaging,
narratively driven talk, inspired by the legendary documentaries
of Sir David Attenborough.
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Zoom in on specific
topic of paper

Say what you did

Abstract

—Recent experiments provide gllmpses of processes

underplnnlng the tran5|t|on from single

Using mechanistic
mathematical models, we show how a minimal ecological structure
comprising patchily distributed resources and between-patch dispersal can
scaffold Darwinian-like properties on collectives of cells. This scaffolding
causes cells to participate directly in the process of evolution by natural
selection as if they were members of multicellular collectives, with
collectives participating in a death—birth process arising from the interplay
between the timing of dispersal events and the rate of resource use by
cells. When this timescale is sufficiently Iong and new collectives are
founded by single cells, coIIectlves experience

Cover Ietter

Weare pleasedto submit our paper “T i ints in the origins of rep tob idered for publication in eLife.

—Speclallmon is thought to evolve due to
trade-offsin a cell's ability to both di d to aid in the survival of the organism. i ialization is of central i ity - it not only facilitates
the evolution of i ity by mitigating i and i fitness, but it is also the primary route lhrough ‘which multicellular organisms evolve
novel, more complextraits.

First, we investigate the potential for emergent iy jalization to evolve in si i i netuorks of connected; ineracting cels. Through
a combination of graph theoretic analysis and evolutionary dynamic modeling, we analyze the extent to which specialization can emerg: s in a network, insofaras
i at the scale of the mult i a whole. We show that the fundamental asymmetry of exchange rules (., a call cannot share the abilty to reproduce.

butit can help other ive) and dif i optima for fitness vs. the fitness of allow evolve even when
the returns. jal ith greater i in trade.
_
Second, we show that the cellular topology i i lays a key role in either promoting or ining the evolution i ialization. We find that

ialization is strongly in simple i i lhat grow with cell-cell bonds, forming tree-like topologies. Such topologies appear to be ancestral
to nearly all eukaryotic i ultimately evolved ity (i.e., large size, muklple celltypes, and complete reproductive specialization), and readily arises in
laboratory models of early i ity. We i i topology of two tive earl; y i a billion year old fossilized red algae, Bangiamorpha, and
snowflake yeast, a laboratory f early multi ity, and then i ionary models. The topology of both organisms strongly

iy ialization in our i dynamic framework.

Our work combi numerical simulations, and imag i of early mul isms. Our focus on network topology provides unique insight|
Into the origin of reproductive specialization in multicellular organisms: a critical step for the evolution of complexIife on Earth. We anticipate that this paper will be of broad interest|

This manuscript contains 4252 words in the main text, with one table and four main 16 sub-panels. The section contains 1400
words including figure captions, one table, and two supplemental figures totaling five panels. None of the submitted material has been publlshed oris under consideration
elsewhere. We do not have any related papers in press or under consideration.

Please do not hesitate to contact us if you have any questions.
Sincerely,

Peter J. Yunker, Assistant Professor, School of Physics, Georgia Institute of Technology
William C. Ratcliff, Associate Professor, School of Biology, Georgia nstitute of Technology

Whole paper

Introduction
First PP big picture context
Then zoom in on topic. Say what is known on this
topic, and what the gap is (2-4 PPs). If you have room,
explain why this gap persists and how your research
circumvents this gap.
Say what you did (last PP)

Results
Say what you did. The story should be understandable
from the figures, so make them first and use them to
lay out the progression.

Discussion

Restate major results (second part of first PP)

Methods
Easy-say what you did.



