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Outline
1. Designing your slides 

• Creating a visual theme with fonts and colors 

• Titles and Outlines 

• Visual framing and sizing  

• Simplify Your Slides 

• Beautify your figures 

2. What to say when 

3. Real-life examples



Create a visual theme: Choosing Fonts

Helvetica Neue 

Helvetica

Arial
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Times

Times new roman

Comic Sans 

Brush Script 
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Good Meh Forbidden



Basic Font
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HARDER TO READ ON A SLIDE
Harder to read on a slide

Create a visual theme: Choosing Fonts



Create a visual theme: Color Theory
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Create a visual theme: Color Theory

Hues 
Pure colors

Tints 
Hue + White

Tones 
Hue + Grey
Shades 
Hue + Black



Create a visual theme: Choosing Your Palette

https://color.adobe.com/create/color-wheel



Create a visual theme: Visual Accessibility

https://color.adobe.com/create/color-wheel



Create a visual theme: Visual Accessibility

https://color.adobe.com/create/color-wheel



Create a visual theme: Choosing Your Palette

https://colorbrewer2.org
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Create a visual theme: Using Color for Emphasis

Before After Before After

https://threadreaderapp.com/thread/1532531980398641164.html
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Create a visual theme: Using Color to Define Groups
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Create a visual theme: Standard Slide Format (82pt)

References (42pt)

Subtitle (60pt) Subtitle (60pt)

84pt

37pt

996pt

26pt

https://colorbrewer2.org
https://colorbrewer2.org


Every Slide Needs a Title

https://threadreaderapp.com/thread/1532531980398641164.html



Background: Avoid pre-made themes

DO NOT USE ME
EVER



Background: White is generally a good idea



Background: Use black for immunofluorescence
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Figure 6. Microglial TWEAK Selectively Eliminates Proximal Bulbous Spines In Vitro
(A) Schematic of the in vitro co-culture experiment. Neurons from embryonic thalami (thal.) were sparsely transfected to express mCherry and then seeded with

microglia isolated from TWEAK KO; Cx3cr1-GFP or WT; Cx3cr1-GFP mice. Spines were analyzed 24 h later.

(B) Confocal images of neurons (red) co-cultured with TWEAK KO orWTmicroglia (green). (Bi) mCherry-filled neuron contacted byWTGFP+microglia. Scale bar,

15 mm. (Bii) Example of WT microglia contacting the dendrite of a neuron. Scale bar, 5 mm. (Biii) Example of TWEAK KO microglia contacting the dendrite of a

neuron. Scale bar, 5 mm. Shown are dendrites with spines from each condition; scale bar, 2 mm.

(C) Total spine density in cultures without microglia (control) or with TWEAK WT or TWEAK KO microglia. Neurons co-cultured with TWEAK KO microglia

maintained significantly more spines than those co-cultured with WT microglia.

(D) Quantification of bulbous spine density reveals that bulbous spines are protected when microglial TWEAK is ablated.

(E) Quantification of non-bulbous spine density in co-cultures.

(F) Quantification of thin spine density in co-cultures.

(G) Cumulative frequency distribution plot reflecting the proximity of bulbous spines to the nearest microglia with or without TWEAK expression. Bulbous spines

were maintained closer to microglia when microglia lacked TWEAK.

(H) Violin plot reflecting median (dashed line) and quartile (dotted lines) values of the distance between bulbous spines and microglia with or without TWEAK.

(I) Cumulative frequency distribution plot reflecting the proximity of thin spines to the nearest microglia in co-cultures with WT microglia (black) or TWEAK KO

microglia (purple).

(J) Violin plot reflecting median (dashed line) and quartile values (dotted lines) of the distance between thin spines and microglia with or without TWEAK.

Means are plotted with individual data points ± SEM. Statistical analysis (C)–(F): one-way ANOVA with Tukey’s post hoc comparison; (G) and (I), Kolmogorov-

Smirnov distribution comparison; (H) and (J), Student’s t test. *p < 0.05, **p < 0.01, ****p < 0.0001.

ll
Article

Neuron 108, 451–468, November 11, 2020 461

A B

C D E F

JIHG

Figure 6. Microglial TWEAK Selectively Eliminates Proximal Bulbous Spines In Vitro
(A) Schematic of the in vitro co-culture experiment. Neurons from embryonic thalami (thal.) were sparsely transfected to express mCherry and then seeded with

microglia isolated from TWEAK KO; Cx3cr1-GFP or WT; Cx3cr1-GFP mice. Spines were analyzed 24 h later.

(B) Confocal images of neurons (red) co-cultured with TWEAK KO orWTmicroglia (green). (Bi) mCherry-filled neuron contacted byWTGFP+microglia. Scale bar,

15 mm. (Bii) Example of WT microglia contacting the dendrite of a neuron. Scale bar, 5 mm. (Biii) Example of TWEAK KO microglia contacting the dendrite of a

neuron. Scale bar, 5 mm. Shown are dendrites with spines from each condition; scale bar, 2 mm.

(C) Total spine density in cultures without microglia (control) or with TWEAK WT or TWEAK KO microglia. Neurons co-cultured with TWEAK KO microglia

maintained significantly more spines than those co-cultured with WT microglia.

(D) Quantification of bulbous spine density reveals that bulbous spines are protected when microglial TWEAK is ablated.

(E) Quantification of non-bulbous spine density in co-cultures.

(F) Quantification of thin spine density in co-cultures.

(G) Cumulative frequency distribution plot reflecting the proximity of bulbous spines to the nearest microglia with or without TWEAK expression. Bulbous spines

were maintained closer to microglia when microglia lacked TWEAK.

(H) Violin plot reflecting median (dashed line) and quartile (dotted lines) values of the distance between bulbous spines and microglia with or without TWEAK.

(I) Cumulative frequency distribution plot reflecting the proximity of thin spines to the nearest microglia in co-cultures with WT microglia (black) or TWEAK KO

microglia (purple).

(J) Violin plot reflecting median (dashed line) and quartile values (dotted lines) of the distance between thin spines and microglia with or without TWEAK.

Means are plotted with individual data points ± SEM. Statistical analysis (C)–(F): one-way ANOVA with Tukey’s post hoc comparison; (G) and (I), Kolmogorov-

Smirnov distribution comparison; (H) and (J), Student’s t test. *p < 0.05, **p < 0.01, ****p < 0.0001.

ll
Article

Neuron 108, 451–468, November 11, 2020 461



Balance: Channel Renaissance not Baroque
Renaissance Baroque



Balance: Channel Renaissance not Baroque
stability + symmetry upward diagonals + chaos



Framing: Think about the negative space

https://threadreaderapp.com/thread/1532531980398641164.html



Framing: Imagine Grids

https://threadreaderapp.com/thread/1532531980398641164.html



Sizing: Bigger is Better

https://threadreaderapp.com/thread/1532531980398641164.html

Before After



Simplify: Reduce the amount of info per slide

https://threadreaderapp.com/thread/1532531980398641164.html

Before After



Simplify: Pictures speak louder than words

https://threadreaderapp.com/thread/1532531980398641164.html

Before After



Beautify: Use graphical schematics 

Cruz-Martin A Nature 2014

poised to influence layer 4 of V1 via neurons in the dLGN core, whereas
DSGCs are poised to influence superficial V1 via neurons in the dLGN
shell.

Next we asked what qualities of visual information are delivered by
the dLGN to superficial V1. We forced a subset of dLGN neurons to
express the calcium indicator GCaMP620 by injections of AAV2-Syn-
GCaMP6 into the shell/DSGC-RZ (Fig. 5a–c) (5 mice). We then imaged
the visually evoked calcium dynamics (DF/F) in thalamocortical axons
that target superficial layers of V1 (Fig. 5d) using in vivo time-lapse
two-photon microscopy20 (Fig. 5e), while presenting the mice with
drifting gratings of different orientations and directions (Fig. 5e–g)
(Methods).

Figure 4 | Synaptic circuit linking DSGCs to superficial V1, and non-
DSGCs to L4. a, Trans-synaptic tracing. b, Infected dLGN neurons. Arrow and
arrowhead: double-infected cells; arrow is same cell as in c, d. Scale bar, 100mm.
c, d, Cell from b. Scale bar, 15mm. Dashed line, lateral border. e, Distribution of
double-infected dLGN cells 5 9.29 6 1.82% (8 mice, n 5 21 cells). f, On-Off
DSGC trans-synaptically labelled from superficial V1. g, On (red) and Off
(black) dendrites. Arrowhead, axon. Scale bar, 50mm. h–j, Cell (f) is GFP1 On-
Off DSGC6. Scale bar, 10mm. k–m, Trans-synaptically labelled GFP1 and
Cart1 DSGC5 shown at low (left) and high (right) magnifications. m, Scale bar

left, 75mm; right, 10mm. n, Trans-synaptically labelled J-RGC4. o, Off dendrites
(black). Scale, 50mm. p, Same as a, but layer 4 injection. q–s, Infected neurons in
core; q, arrow, arrowhead: double-infected cells. Scale, 100mm. r, s, Cell from
q (arrow). s, Scale bar, 15mm. t, Distribution of double-infected dLGN
cells 5 70 6 2.65% (7 mice, n 5 53 cells) (P , 0.0001 versus e; two-tailed
t-test). u, v, Alpha RGC labelled from V1 layer 4. u, Scale bar, 100mm;
sideview, 50mm. w–y, mCherry1 RGC same as from u, v, is SMI-321. Scale bar,
20mm. z–bb, SMI-32 and Cart. Scale bar, 25mm. cc–ee, DG-RABV-mCherry1

alpha RGC; lacks GFP6 and Cart. Scale bar, 150mm.

Figure 5 | In vivo imaging of visually evoked Ca21 signals in
thalamocortical axons. a, AAV2-GCaMP6 injection to dLGN shell.
b, GCaMP61 neurons (arrows). Scale bar, 50mm; inset, 10mm. c, GCaMP61

dLGN axons, superficial V1. Arrows: varicosities. Scale, 50mm. d, GCaMP61

axons, superficial V1. Circles, square in d correspond to polar plots l, o, p.
Scale bar (d), 5mm. e, In vivo imaging/visual stimulation. f, Visually evoked
Ca21 signal in thalamocortical axon (top trace: photodiode signal; bottom
trace: DF/F). g, Directional stimuli (0u, 45u, 90u, 135u, 180u, 225u, 270u, 315u).
h–j, Direction- (h, i) and orientation-tuned (j) varicosities. 5–8 trial average.
k–s, Polar plots of F1 (red) or F2 (black) magnitude responses (Methods). Inner
solid ring, average response to mean grey stimulus. Shaded, 3 standard deviations
greater than the mean response to grey stimuli. Lower right of each plot, OSI/DSI.
Upper right, Fourier amplitudes. t, DSI/OSI, all varicosities (5 mice, n 5 58
varicosities). Mean6 s.e.m. u, Cumulative distributions: OSI (circles), DSI (squares).

RESEARCH LETTER
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Experimental Design Graphical abstract/model/summary

Cheadle L Neuron 2020

SD Synapse Elimination Is Mechanistically Distinct from
Phagocytic Engulfment
Since the discovery that dLGN relay neurons induce expression
of MHC class I molecules in response to spontaneous activity, it
has been appreciated that immune signaling molecules are ex-
pressed in the brain and play various roles in neural development
(Corriveau et al., 1998). For example, microglia have been shown
to engage the classical complement cascade to engulf less

active synapses during the first week of postnatal life, consistent
with the idea that immune signaling pathways function in the
brain at least in part in response to changes in neural activity
(Gunner et al., 2019; Schafer et al., 2012). Notably, we found
that the complement protein C1qa, which is required for activ-
ity-dependent engulfment at P5, does not regulate spines at
P27 (Figure S8), indicating that this early phagocytosis-based
process of microglial synapse removal is mechanistically distinct

A

B

Figure 8. Model of TWEAK/Fn14-Dependent Synapse Regulation during Experience-Dependent Refinement
(A) Schematic of retinal inputs (orange) converging onto the dendrites of a relay neuron (teal). Alone, Fn14 increases bulbous spines to strengthen and maintain

synapses, whereas TWEAK binding at other synapses leads to their ultimate disassembly. In the absence of experience, neither TWEAK nor Fn14 is expressed,

so neither of these processes occur, and synapses remain in a weakened state but are not properly removed.

(B) We propose that the SD period of postsynaptic regulation bymicroglia identified in this study constitutes a later phase of microglia-driven circuit sculpting that

follows earlier phases of phagocytic pruning and is driven by distinct molecular mechanisms.
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Beautify: Take advantage of existing resources

https://scidraw.io



Beautify: Make nice plots

0 2 4 6 8 10
0.5
0.6
0.7
0.8
0.9
1.0

RMSE (pix)

Pr
ec

is
io

n

R2 = 0.26
P < 0.0001

0 2 4 6 8 10
0.5
0.6
0.7
0.8
0.9
1.0

RMSE (pix)

R
ec

al
l

R2 = 0.0001
P = 0.94

0 2 4 6 8 10
0.5
0.6
0.7
0.8
0.9
1.0

RMSE (pix)

Sp
ec

ifi
ci

ty

R2 = 0.04
P = 0.04

0 2 4 6 8 10
0.5
0.6
0.7
0.8
0.9
1.0

RMSE (pix)

F1

R2 = 0.03
P = 0.14

Relationships between DLC tracking errors and freezing classifier performance

n=6 videos

DLC Model 
Model 1
Model 2
Model 3 
Model 4
Model 5
Model 6
Model 7
Model 8
Model 9
Model 10

Lo

Hi

R
M

SE

Never use excel Make fonts legible

0 2 4 6 8 10
0.5

0.6

0.7

0.8

0.9

1.0

RMSE (pix)

P
re

ci
si

on

R2 = 0.26
P < 0.0001



Outline
1. Designing your slides 

• Creating a visual theme with fonts and colors 

• Titles and Outlines 

• Visual framing and sizing  

• Simplify Your Slides 

• Beautify your figures 

2. What to say when 

3. Real-life examples



Teach your talk

“Assume your audience has zero  
knowledge but infinite intelligence.”  

-Max Delbruck



State the significance and outstanding Qs
Why is your topic important? 

• Is the phenomenon you study important for survival? 

• Is it relevant to human health? 

What are the major unanswered questions in the field? 

What hurdles have impeded progress? 

What approaches will you use to address major gaps in knowledge? 



Background
1. Give your audience the tools they need to understand your work 

• What key pieces of information are necessary to understand 
what you will tell them? 

• What motivated your work? 

2. Scholarship 

• Give credit where credit is due 

3. Background may come at different points in the talk



Rules for Outlines and Summaries
<15 min 

• no outline needed  
• 1 summary slide at the end 

20–30 min 
• outline slide at the beginning of the talk 
• summary slides mid-stream and at the end 

>45 min  
• outline slide at the beginning of the talk 
• 2–3 summary slides, including 1 at the end 



Explain each slide completely

 

4. “this showed that…” (state or write conclusion)

1. “to determine how XYZ, we…”
2. “the green is X, the purple is X”

3. “here we plotted…”

https://colorbrewer2.org
https://colorbrewer2.org


Wrapping up
1. Take home message: clearly and succinctly state the main findings 

2. Future directions 

3. Acknowledgements: people + funding sources 

4. Final slide: graphical abstract that you leave up during questions 

5. Hidden slides: have a list of slides that you can show in case questions 
come up (e.g. control experiments, tangentially related findings, etc) 

6. Practice your talk! Practice at least 3x (once per day for preceding 3 days) 



Circuit dynamics of the adolescent medial prefrontal cortex during 
avoidance behavior & impacts of early life adversity

DeNardo lab Meeting 

5/19/22

B



Circuit dynamics of the adolescent medial 
prefrontal cortex during avoidance behavior 
& Impacts of early life adversity 

Caitlin Goodpaster

DeNardo lab Meeting 

5/19/22

A



Medial prefrontal cortex (mPFC)

https://www.noldus.com/
Huang et al., 2020;  Franklin et al., 2017; Eusten et al., 2012; Sule et al., 2012; 
Klune et al., 2021; Grunfield et al., 2018; Morriss et al., 2019

B



Medial prefrontal cortex (mPFC)

https://www.noldus.com/
Huang et al., 2020;  Franklin et al., 2017; Eusten et al., 2012;  
Sule et al., 2012; Klune et al., 2021; Grunfield et al., 2018; Morriss et al., 2019
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Evans et al., 2018; Vander Weele et al., 2019

B



AmyAmy

Roszeske et al., 2015; Diehl et al., 2020
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mPFC–Amygdala connection controls emotional learning and threat responding
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Roszeske et al., 2015; Diehl et al., 2020
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Lockhart & Niwa, 2018

Depression
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Anxiety

Substance Abuse

Eating Disorders

The mPFC undergoes prolonged maturation
B



Lockhart & Niwa, 2018
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Lockhart & Niwa, 2018
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Putman et al., 2015; Meyer & Lee, 2019

Early life adversity (ELA) associated with mental illness

B



Putman et al., 2015; Meyer & Lee, 2019

Early life adversity (ELA) associated with mental illness

of human infancy [7]), are not as robust or persistent as those
acquired later in life and remain susceptible to forgetting
through a process known as infantile amnesia (12–15).
Functional emergence of the amygdala during childhood
(Figure 1) (and following postnatal day 10 in rodents) coin-
cides with more traditional fear learning to conditioned
stimuli (11, 16–18), although retention of fear-related mem-
ories is shorter comparedwith adults (15).Moreover, learned
fear associations are not subject to forms of contextually
mediated relapse (e.g., renewal, reinstatement, and sponta-
neous recovery) after extinction (19, 20), which are com-
monly observed in adults and have been taken to indicate that
extinction does not erase a fear memory, because conditioned
responding can return after a change in context, reexposure
to an aversive outcome, or the passage of time (21). In ad-
dition, relative to cued conditioning, contextual conditioning
in rodents emerges later in development (22–25).

As additional regions known to be crucial for fear learning
are engaged across development, adult-like fear patterns
emerge. In particular, circuitry appears to be largely de-
pendent on the amygdala in early life, with the network
increasing in complexity by integrating prefrontal and
hippocampal connections as these regions and the connec-
tions between them develop over the course of childhood.
For example, the inverse activity with the amygdala of the
prelimbic prefrontal cortex (PFC) for fear expression and
the infralimbic PFC for fear attenuation that is observed in
adults (26, 27) emerges after the juvenile period (19). This
corresponds to the longer-lasting retention of cued fear as-
sociations. In addition, both contextual fear memory and
contextually mediated relapse emerge with the maturation
and integration of hippocampal circuitry (28) (Figure 1).

IMPACTOFSTRESSON INFANTILEANDCHILDHOOD
DEVELOPMENT OF FEAR, ANXIETY, AND THREAT
RESPONDING

Interestingly, mounting evidence suggests that exposure to
stressors during early life can shift the timing of prefrontal
and subcortical development (29–33). Because of the high
dependence developing individuals have on their caregiver,
it is not surprising that deviations in caregiving, including
physical and emotional abuse, neglect, parental death or
incarceration, and child institutionalization, have been a
point of focus for their influence on the development of
circuitry underlying emotion and motivated behavior. Al-
though caregivers play a central role in suppressing threat
reactivity during infancy and early childhood in rodents,
nonhuman primates, and humans (34–37), disruptions to this
role can contribute to differential development of fear sys-
tems that may increase the propensity for later psychopa-
thology (7, 38–40).

Acompelling seriesof studieshas led to the suggestion that
early-life stress may actually initiate precocious structural
and connectivity profiles of the fearneurocircuitry (29, 30, 41,
42) that have been associated with adult-like patterns of
behavior (41, 43). While these changes may initially be
adaptive for meeting the needs of the developing organism in
an adverse environment (30, 44), long-term consequences
may also arise from altered developmental trajectories. In-
deed, changes to the brain following early-life stress have
been associated with psychopathology, including symptoms
of depression and anxiety as well as substance use disorders
(5, 29, 45–47).

ADOLESCENT DEVELOPMENT OF MOTIVATED
RESPONDING

While robust structural changes occur within specific brain
regions during infancy and childhood, the refinement of
connectivity within and between brain regions has been
shown to play a central role in adolescent development
(48, 49). Notably, a shift from predominant connectivity
between anatomically proximal regions to functional inter-
connectivity, especially between distributed networks, in-
creases as the adolescent period progresses (50, 51), and this
has been correlated with greater efficiency of cortical pro-
cessing (52). Moreover, heightened plasticity and the for-
mation of integrated circuitry allows adolescents to interpret
the demands of complex and variable environments and
responding accordingly, making the adolescent brain well
suited to forms of learning that occur in uncertain or chang-
ing environments as the individual establishes an independent
life (53–56).

At the same time, adolescence reflects a “sensitive win-
dow” during which circuit-level formation is highly re-
sponsive to environmental information. For example, the
characteristic features of the adolescent brain, such as a
predominance of subcortical regions over the prefrontal

FIGURE 1. Brain development and emergence of psychiatric
disorders

Age (years)

A. Developmental Course of Brain Maturation

B. Median Age at Onset of Psychiatric Disorders Across Development
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TRANSLATING DEVELOPMENTAL NEUROSCIENCE TO UNDERSTAND RISK FOR PSYCHIATRIC DISORDERS
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Aside: How to put high resolution images in your slides
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Avoidance Diehl et al., 2020, Bravo-Rivera et al., 2014; Bravo-Rivera et 
al., 2015; Martinez- Rivera et al., 2019

mPFC   BLA stimulation

mPFC projections bidirectionally control avoidance behavior
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Diehl et al., 2020, Bravo-Rivera et al., 2014; Bravo-Rivera et 
al., 2015; Martinez- Rivera et al., 2019

Avoidance

mPFC   NAc stimulation

mPFC projections bidirectionally control avoidance behavior
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Diehl et al., 2020, Bravo-Rivera et al., 2014; Bravo-Rivera et al., 2015; Martinez- Rivera et al., 2019

mPFC projections bidirectionally control avoidance behavior

Avoidance Avoidance

A



Adapted Platform Mediated Avoidance (PMA) task
B



Platform Mediated Avoidance (PMA) A
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You can use the dropper tool to maintain color scheme consistency



Optogenetic inhibition of mPFC   NAc 
projections in adolescents
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Inhibiting mPFC–NAc projections increases avoidance in adolescents

tdTom

JAWS

A

Training Retrieval 



Summary
1. Develop a visual theme that includes color, font, and formatting 

2. Simplify your slides: less is more, bigger is better, pictures>words 

3. Beautify your slides: use resources like SciDraw, make axes legible 

4. Teach your talk: make it as easy to understand as possible 
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